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Gastric Hyperacidity 

In the relief of gastric hyperacidity, speed is 
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CYCLES OF GRO\\TH FROM BIRTH TO MATURITY 
The course of growth from birth to maturity is continuous but 
rhythmic. This span includes three cycles. The rapid growth in infancy 
is follow-cd by the slow growth during the pre-school period: the rapid 
growth during the period of second dentition is followed by the slower 
growth during childhood; finally, the rapid growth during pubescence is 
folloivcd by the slower growth during adolescence. 


Fnm Kiigtlrraa' ‘‘■Gmutng Saptricr CkiUrtn", lt)SS- 


H ow MUCH should .-i child 
grow or g.ain from time to timer That 
is more significant than mere weight and 
height measurements. T o the farent the 
mark on the w.all and the reading on the 
scale reveal the child’s growth. But to the 
doctor deviations from the periodic g.ains 
offer a sensitive index of dietary’ or dise.ase 
disturbances. 

The weight curve in infancy furnishes 
the most delicate indc.x of progress. The 
birth wciglit doubles at five months and 
trebles at a year. Thereafter gains arc 
slower; six pounds during the second 
year; five during the third; four during 
the fourth and fifth years. The trend of 
the first growth cycle is indicated in the 
chart. 

This pattern of growth repeats itself 
during childhood and adolescence. Once 
the growth increments have been deter- 
mined for a child, his assessment becomes 
individual and accurate. 

IVhen the child fails to gain in weight. 


high caloric feeding is simplified by re- 
inforcing food with Karo Syrup. If the 
total caloric intake exceeds the output, 
the child will gain weight, provided the 
diet is adequate and chronic disturbances 
corrected. Every’ article of diet can be 
enriched with c.alorics— Karo provides 60 
taalories per tablespoon. It is relished added 
to milk, fruit and fruit juices, vegetables, 
vegetable waters, cereals, breads and des- 
serts. Karo consists of de,\trins, m.altosc 
and dextrose (with a small percentage of 
sucrose added for flavor). 

Corn Products Considting Service for 
Physicians is available for further clinical 
information regarding Karo. Please 
.•\ddress: Corn Products S.ales Company, 
T)ept. DN-7, 17 Batten' PL, New York 
City. 
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The two flasks here illustrated contain an 
equal amount of mineral oil. The one 
at the right is Petrolagar emulsion and 
water, the other is plain mineral oil and 
water. • Although shaken vigorously, the 
plain oil and water separate immediately 
as shown in the accompanying illustration, 
whereas the oil in Petrolagar remains 
suspended. This demonstrates the misci* 
bility of Petrolagar. • Since Petrolagar is 
miscible in water and mineral oil is not, it 
is obvious why Petrolagar readily mixes 
with the bowel contents. The oil, being 
in minute globules, has less tendency to 
leakage. Petrolagar promotes efficient, 
comfortable evacuation. 


Petrolagar Laboratories, Inc., Chicago, 111. 
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• The most characlcrislic evidence of se- 
vere luinian \ilnniiii A deficiency, and one 
nliicli is increasingly rare in this country, 
is xcroplillialinia. Aiglil-blindness, one of 
the manifestations that usually precedes 
xcropittlialmia, has been recogni/ed as a 
deficiency disease since the time of Hip- 
I)ocrnlcs uho described tlie disease, and its 
cure by eating liver. Infrequent reports of 
this disorder, however, still appear in the 
American literature. Most if not all of the 
sjmploms accompanying a deficiency of vi- 
tamin A aie thougiit to be the result of an 
impainnent of the epithelial tissue (1). In 
this connection, a new method for the quan- 
titati\c determination of this vitamin is 
ba-ed on the keratini/.ation of germinal 
e))itliclia (2). 

That \ilamin A e.xerts an influence on 
the growth of human infants and children 
is aUo gcneralh accepted. 

.>\s call) a- 1919. a rciationshij) between 
\ itamin \ in ])Iant foods and jdant pig- 
menl-- wa'- postulated. Re.'caich since that 
date has indicated that bcla-carotcnc and 
some ielatc<l compounds maj be considered 
as pros itamin A (3). 

The s itamin .A potctics of fruits and s'cgc- 
tablc' is appaientls due to their carotene 


content, since vitamin A as such has nevei 
been found in plant tissue. Ingested caro- 
tene is believed to be converted into vitamin 
A by enzyme action in the liver of the ani- 
mal (dl, in svhich organ the vitamin is 
stored. 

A^ilamin A in the form of carotene may 
be present in yelloss’, green or red pig- 
mented fruits and vegetables— in the ttvo 
latter cases, the yellow color of carotene 
being jnasked by other pigments present. 
Color alone, therefore, is not always a re- 
liable index of i)otential vitamin A potencj’. 

Both vitamin A and carotene me i da- 
tively stable to heal but me subject to de- 
struction by oxidation. However, foods of 
both animal and ])lnnt origin, when canned 
by modem mctliods. have been found to 
retain tlicir vitamin A ])olencics in higli de- 
gree (5). 

In fact, in some instances, jrraetically no 
loss of vitamin A potency can be detected 
by formal bio-assays (G). 

Commercially canned foods, therefore, 
may be used with the knowledge that tiicy 
will contribute to the American dietary 
amounts of vitamin .'V cutiiely consistent 
with tho.se contained in the raw materials 
from which they were prepared. 


AMERICAN CAN COMPANY 
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SECTION I — Clinical Medicine: Diseases of Digestion 


Personality Study in Cardiospasm: The Meaning of the Disorder 
From the Standpoint of Behavior* 

By 

EDWARD WEISS, M.D.f 

PHrLADEI.PHIA. PENNSYLVANIA 


"PREVAILING opinion in regard to psychic factors 
in the etiology of cardiospasm may be stated as 
follows; (1) that the disorder is a physical one and 
psychic factors are considered of no importance or 
ai-e unnoticed: (2) that it is a disorder of physical 
origin in which psychic factors are frequently found 
which are probably secondary to the physical disorder; 

(3) that it is a physical disorder in which psychic 
factors are present because these individuals are sub- 
jects with autonomic imbalance, that is, vagotonics, in 
whom physical disorders of the vegetative neiwous 
system and psychological difficulties are apt to coexist; 

(4) that in some way psychic factors, acting through 
the vegetative nervous system, are specifically respon- 
sible for the cardiospasm. 

These viewpoints are not so very different from 
current attitudes in regard to the other numerous 
functional disorders of the gastro-intestinal tract, and 
indeed, for our purposes, cardiospasm may be said to 
constitute only one small phase of this larger problem 
which is so badly in need of solution. The question of 
cardiospasm may be said to have an even greater im- 
plication, in that it touches upon the great border-line 
problem of the interrelationship of physical and psych- 
ological disease. For if evidence were forthcoming in 
favor of the psychogenic origin of even some cases of 
cardiospasm it would aid in the establishment of the 
important concept of the role of psychogenesis in the 
detennination of structural disease, a field of medical 
investigation that is just beginning to be studied. 

In order to develop this point let me sugge.st that 
the concept of disease bequeathed to us by nineteenth 
century medicine could be expressed in the following 
formula : 

ccUnhr disease — structural alteration — functional 
( physiological) disturbance. 

The development of this concept represented an 
about-face from the medical ideas of the period of the 
priest — physician who was e.specially concerned with 
the spiritual basis of illness. With the introduction of 
the structural concept of disease by Virchow there 
occurred a separation of illness from the psyche of 
man and a consideration of disease as only a disorder 

■*^l’rcson(ccI. by Title*, nl the S'^lh Atmu.'il Sc<i*<ion of the Amcrienn 
Gn*ttro-cntcrolouical A'l’socintion. Atlantic City, K. J., June lO-II, 

toss. 

Atiprovfil by the Publications’ Committct' of the Association, 
tProfes^or of Clinical Medicine. Temple University School of Medicine. 


of organs and cells. With this .«eparation of disease 
into many different ailments came the development of 
.specialists to attend to all of these distinct disea.^e.s. 
With the specialist came the introduction of in.stni- 
ments of precision and the mechanization of medicine 
began. Jledicine then contented itself wnth the study 
of the organism as a physiological mechanism, im- 
pressed by blood chemistry, electrocardiography, etc., 
but unimpressed and, indeed, often holding in con- 
tempt the psychological background of the individual 
which was not considered .as scientific as the result of 
laboratory studies. This period may, in truth, be re- 
ferred to as the "m.achine age in medicine.'’ It is not 
to be denied that remarkable developments have occur- 
red during this period of laboratory ascendency but 
it also must bo admitted th.at the emotional side of 
illness has been almost entirely neglected. As a conse- 
quence there has been a lack of insight into the erno- 
tion.al problems and accompanying organ dysfunctions 
of the sick individual. 

Since the turn of the century, however, physicians 
have begun to recognize that cellular disease may be 
preceded by long-continued functional disturliance; 
witness, for e.xample, the development of this concep- 
tion, during this period, in regard to the di.^order of 
essential hypertension and vascular di,«case. Under 
certain circumstances, therefore, the fomula of di*:- 
ease could then be altered to read; 

functional disturbance — rdlnlnr disease — .‘.(rnc- 
lural alteration. 

We are still in the dark as to what may precede the 
functional disturbance, as in the e.xamide just cited of 
essential hypertension and resulting vascular disease. 
May it not be that future investigations will permit 
us, in some cases at least, to say that it is po“sihle. 
among other causes, for a psychological disturbance to 
antedate the functional alteration. Then, in «ome in- 
stances. the formula would re.ad : 

psychological disturbauee — functional nn}iiii)nv r,< 
— cellular disease — slructnrnl alteration. 

I do not think it is necessary to point out that 
ps.vchic factors, acting through the vegetative u'Tvous 
system, can affect the function of various parts of the 
gastro-intestinal tract. Cannon, in hi-- noteworthy ex- 
periments. proved that point many years ago and wo 
have familiar daily examples of vomiting, diarrlu-.a. 
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etc., directly traceable to forceful emotional influences. 
What is not so genei’ally accepted, however, is that 
long continued (chronic) disturbances of a physiologic 
natufe can also be due to psychological influences. The 
very fact that these powerful psychological influences 
are of unconscious origin explains their persistent 
effect and also the fact that they are not well under- 
stood generally. 

The present study is not concerned with the patho- 
genesis of cardiospasm. Nor does it pretend to be an 
exhaustive psychological study. It is only an effort 
to enter a little more thoroughly into the emotional 
lives of patients with cardiospasm, than previously re- 
ported cases indicates has been done, in an attempt to 
see if some meaning for the disorder can be found 
from the standpoint of behavior. 

The following cases have been selected from a group 
referred to me for general medical study through the 
kindness of Dr. C. L. Jackson of the Bronchoscopic de- 
partment, Temple University Hospital. His own views 
on the subject have been published recently (1). 

AUTHOR’S STUDIES 

Case I. An unmarried school teacher, aged 30, com- 
plained of stomach trouble and swallowing difficulty, 
of about 6 months’ duration. She always had been 
constipated but had had no previous serious illness. 
She had lost 28 pounds since the onset of the present 
illness. Other than the poor nutrition, physical ex- 
amination was negative. Esophagoscopy and X-ray 
showed cardiospasm but no dilatation of the esophagus. 
In treating the patient Dr. C. L. Jackson found that 
she did not tolerate the dilator well but it was felt that 
there had been some response to dilatation and the 
patient wanted treatment. 

LIFE SITUATION 

The patient was a middle child in a large family 
the medical history of which threw no light on the 
patient’s illness. The family is described as a religious 
one and two sisters married ministers. The patient 
states that she was a normal child; that she had had 
no behavior difficulties except an occasional night- 
mare. 

Menses was established at 14; periods were always 
I'egular and never associated with pain until recently. 
She attended normal school and college, fitting herself 
as a teacher. She then obtained a position as a high 
school teacher in another city and developed many 
cultural interests in addition to her teaching. She was 
a very industrious person seeking constantly to im- 
prove herself and widen her outlook. 

She was not interested in boys, nor did she develop 
any such interest until she went to college. She grew 
up with the idea that it was improper for parents to 
have intercourse except for the purpose of having a 
family. 

Several years ago she began to receive attentions 
from another teacher in the school, a man thirteen 
years her senior, who had separated from his wife and 
was about to obtain a divorce. Even before his divorce 
granted, he suggested marriage but her family 
objected. This took place in the summer three years 
ago and she recalls that she suffered some indigestion 
coincident wth the receipt of the letter from her 
family objecting to the proposal. Subsequently he 
frequently suggested marriage but for one reason or 
another she has held off. The reasons stated by the 
patient do not seem satisfactory for this long post- 


ponement of marriage. During this period her suitor 
was persuading her to have intercourse on the basis 
that it was a necessary test for marriage. The patient 
had no sexual desire and had many moral scruples 
against intercourse. However, she gradually overcame 
them and finally submitted but with gi’eat fear of be- 
coming pregnant. About the same time she developed 
dysmenorrhea and had one rather severely painful 
period. She also noted an increasing irritability. A 
menstrual period began on February 8, 1933, but stop- 
ped two days later and she promptly considered herself 
pregnant and with this a severe attack of indigestion 
began. The indigestion was immediately followed by 
difficulty in swallowing. She entered a ho.spital and. 
remained about three weeks without benefit. So great 
was her fear that in spite of the fact that her menses 
returned .she continued to believe herself pregnant, 
suffered fi'om morning nausea and vomiting and stated 
that her abdomen was swollen and hard “ju.st as 
though there was a baby inside,” In April her physi- 
cian stated that he would have to make a gynecologic 
examination and this exaggerated her fear of preg- 
nancy. He did not do so, however, and gradually her 
fear left. During this whole period she had many 
arguments with her suitor and at times felt that she 
would lose him and this, of course, added to the humila- 
tion of the supposed pi*egnancy. On one occasion he 
was supposed to visit her but wrote saying that he 
would have to postpone his visit. Immediately she had 
an exacerbation of her swallowing trouble. And it was 
just following this episode that Dr. C. L. Jackson re- 
ported, after an attempted treatment, "the esophagus 
failed to relax; the crico-pharyngeal pinch-cock was 
tightly closed. The patient does not tolerate the dilator 
well.” Now, in addition, each menstrual period was 
associated with an increase in swallowing trouble. 

The picture we get is that of a sexually inhibited 
(frigid) girl who had great difficulty in bringing her- 
self to marry, maintaining a long engagement, finally 
yielding to intercourse, probably persuaded by the 
threat of losing her man whom she w'as afraid to 
marry and afraid to lose. Finally her guilty feelings 
culminated in an ill-founded idea that she was preg- 
nant, because of a disturbance in her menstrual period, 
and then indigestion and swallowing difficulty occurred 
and presisted. So exaggerated was her fear of preg- 
nancy that it was maintained in spite of subsequent 
menstrual periods, and thus we obtain some insight to 
the degree of fear and how powerful its influence 
might be in affecting the functions of her body. 

In this case, therefore, cardiospasm occurred in a 
young woman with repressed sexuality in whom an 
obvious and easily ascertained conflict over marriage 
and sexual transgression seemed to act as the preci- 
pitating factor. 

It is not at all unusual for young women to influence 
their menstrual periods by emotional disturbances 
arising in connection with the idea of pregnancy, but 
it is unusual for the fear and guilty feelings to be as 
pronounced as in this patient. This could only occur 
in a person with pronounced sexual inhibitions. Ap- 
parently this sexual transgression, which would not 
have provoked such symptoms in an average girl, called 
for an unusual degree of self-punishment in this 
patient. 

It might be stated at this point that disturbance in 
sexuality is not the cause of neurosis but simply serves 
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as an index to a neurotic personality. There has been 
much misunderstanding on this question. In person- 
ality study sexual difTicuIties, such as impotence and 
premature ejaculation in the male and frigidity of 
various degrees in the female, serve as clues to the 
kind of a personality that is very liable to develop a 
neurosis. They, themselves, are not the cause of the 
neurotic difilcultj'. 

In the next patient the problem vas not quite .so 
obvious and called for more insight into unconscious 
mental forces so that the conflict, of which the patient 
was unaware, could be detected. 

Case II. A white girl of 19, was first seen in duly, 
3933. The cardiospasm, with evidence of some esopha- 
geal dilatation, was of three years duration. The 
previous medical history did not seem important in 
relation to the cardiospasm. 

LIFE SITU AT I OK 

The patient described herself as a spoiled child fbe- 
cause she was an only child until the age of 12), who 
suflered from temper tantrums hut did well in school. 
She is devoted to her father but does not get along 
well' with her mother who, she says, possesses a bad 
temper. She is strongly under the influence of her 
very relig’ious father who has had difficulty in de- 
claring his allegiance to any one church because of his 
failure to find complete satisfaction there. At the age 
of ten she was sent to the Sunday School of the re- 
ligious organization to which her father became a new 
adherent. She can recall even at this early age at- 
tending a revival meeting and subsequently having 
religious doubts about her own “feelings.” Already 
she possessed the ambition to come a missionary. All 
through high school she had grave doubts of a religious 
nature. Then, during her senior year she was unable 
to decide what college to attend. She wanted to go to 
some “modern” school but feared that it would possess 
a “jazz” spirit and this was at variance with her re- 
ligious belief which was, to forsake worldly plea.sures, 
such as dancing, cards and the theatre. 

About this time her father brought her difficulties 
to a climax by talking to her “on the necessity of be- 
coming a true Christian — she had become old enough, 
16.” She was terror stricken by her father’s conclu- 
sion and pretended, by reading a book, that she did not 
hear what he was .saying. It was at this time that her 
swallowing difficulty first appeared. 

She finally chose a conservative college but while 
there a very severe attack of swallowing difficulty oc- 
curi’ed in connection with the idea of engaging in col- 
lege dramatics to which she had been very devoted. 
Her reason was rather fanciful but none the less valid 
(as easily was apparent from her attitude in our dis- 
cussion) that is, she feared that if she became success- 
ful in dramatics it would offer her the additional 
temptation of a successful stage career. And so 
she thought “1 cannot take a chance on becoming a 
dramatic succe.ss, then I could not be a Christian.” 
The situation was the same as before, that is, a con- 
flict between freedom and the .straight and narrow 
path of her (and her father's) religious beliefs. 

In this case cardiospasm arose in a girl with a pro- 
nounced emotional conflict over the question of re- 
ligion. The swallowing difficulty occurred when the 
conflict was at its height and was exacerbated when 
further psychic situations touched her emotional 
problem. She fold me that .shortly after she developed 


the illness she thought th.it she could resign her.-. If 
to it “because it was intended by the Lord." She 
looked upon the illne.ss as something out. side of hen-rlf, 
for which she was in no way re.siionsible. and felt quite 
hopeless about treatment. .She thought the di.sorder 
would disapjiear “when He willed it so." She was 
very touchy on this religious question and resented 
any implication that a conilict existed in her and (h:a 
her swallowing difficulty was the .answer to that con- 
flict. For it would seem that the symptom s.-rved 
.several purposes. As .she. herself, exi)re.'-se<! it "it 
served the useful purpose of keeping her away from 
a ‘jazz’ .school and led her into the jiroper path of tho 
true religious faith.” At the .same time it wa.s a j.ro- 
test against the harshness of this straight and narrow 
path and was also the inner revolt of a mild and p;’.'-- 
sive creature again.st the father’s religious f.annti.'ism. 
More than that it punished her for thought.s of dign's- 
.sion but. at the same lime, .succeeded in evoking her 
father’s sympathy, who..:e devotion she so nnicli li. - 
sired. 

The father, too. considered his daughter’s comiition 
"beyond human help.” Nevertiieless, he continued to 
send her for treatment and constantly sought advice 
and opinion regarding her condition. 

It also must be .apparent, from her re.-igned attitude 
toward the illness and the puriioses that it ..-eemed to 
servo, that mechanical Ireatnitmt alone could har(il\ 
hope for succes.s. Indeed, so necessary did the illm ■ s 
appear to be for a jiartially satisfactory adjustment of 
her emotional life that to take it ,away without ju-e. 
paring her psychologic.ally might have resulted in its 
being replaced by a more serious condition, as ap- 
parently happened in Jinother ease. 

In passing, it might be remarked that the religious 
question has frequently served to focus anxiety and 
thus precijiitale a neurotic illness in adolescents who 
h.ave neurotic tendencies. 

Case III.* A white man of 55, first seen in Feljru- 
ary, 1933, showed marked cardiosiiasm and jironounced 
csojihageal dilatation. 

The jjatient gave the usual medical history of thi'- 
condition. Ho stated that his illness beg.-m alvujt 8 nr 
10 years before and had become progressive. He had 
consulted many physicians. Discouraged, he h;id in- 
vested a largo sum of money with an osteopath who 
had promised cure. Finally, when very sick and with- 
out funds he had come to the hosiiital. The previou-- 
medical history did not seem to bear upon thi.-; illm-k'-. 

LIFE SITVATIOK 

The patient had been "horn into the drug bU’Mm--.-" 
and had never known anything excejit the long hours 
and tedious work of an under-paid i»harmac)’ clerk. 
He married young ami five children cami' in rapid 
succession. It was a gretit financial struggle to lo<fl'. 
after them. About 1916 or 17 while working very 
hard he had “some kind of a nervous breakdown" 
which lasted several weeks. In 1922 his olde.-t and 
favorite son. then ago 20. had just obtained an excel- 
lent job which paid well. He gave hi« .salar:.’ to hi- 
mother and the father was overjoyed with the fmriliy 
achieved prospects of economic freedom. lU- had 
always pictured a great career for thi.s .able son and 
had looked forw.ard to his financial aid in old age. 

Without warning one morning shortly afterward he 

♦ |*rrvJoU'ly (IJ) r.* »• t,f I'-*' 


4 


American Journal of Digestive Diseases and Nutrition 


learned that this son had secretely married. He said 
“It was the greatest blow I ever received, not only be- 
cause of the financial part of it but the way he did it.” 
The patient placed his hand in his epigastrium to show 
where he had felt the blow. 

He could not get over this disappointment and even 
considered having the marriage annulled on the basis 
that the boy was too young to marry. It is interest- 
ing to note, however, that he, himself, had married at 
the same age. He harbored a great deal of resentment 
for the girl's parents who, he felt, had stolen his fine 
son from him. It was during this period that attacks 
of swallowing difficulty occurred and grew moi*e pro- 
nounced and more frequent. 

A short time later further aggravation occurred. 
He learned that his brother in England, whom he de- 
scribed as a ne'er-do-well, was cheating his mother of 
her small legacy. He went to England, brought his 
mother back and she now makes her home with him. 
It is significant that the mother contributes her whole 
income to the up-keep of him and his family. In other 
words, while he accuses his brother of having “bled his 
mother” he, himself, had already boiTOwed money from 
her and now takes her weekly allowance for living 
expenses. His altruism in rescuing her from his 
ne’er-do-well brother seems questionable. 

The picture we get is that of a meek, submissive 
and dependent individual who had always worked hard 
without achieving success, strongly identified with his 
oldest son in whom he hoped to achieve the success 
denied himself. With his son's secret marriage came 
a tremendous disappointment from which he could not 
recover. 

An interesting commentary in line with my thesis 
is his experience with the osteopath. He consulted 
him about December, 1931, and was charged $1,000 
“for the management of his case,” which his sons had 
to borrow. It is interesting to consider why he felt 
like investing this great sum of money with the osteo- 
path. He says “the osteopath told me that my trouble 
was due to a spasm arising from a shock” and the 
patient went on to saj’’ to me “he did not know about 
my son’s marriage.” He was much impressed by this 
diagnosis “because it was the first time that any 
doctor had suggested that shock and worry might be 
responsible for my trouble.” He thereupon placed his 
entire confidence and all the money that he could raise 
in the osteopath’s hands. 

In the recital to me, accompanied by great emotion, 
this poor druggist made the following significant and 
perhaps revealing statement. “My son's marriage was 
a bitter pill that I could not swallow.” And who can 
say that that was not, at least, one meaning of the 
illness? 

For it would seem, from the resentment with which 
he speaks of his son’s “treachery,” that the aggression 
which this meek and dependent creature would like to 
expi ess against his son, but cannot because of his at- 
tachment to him, is turned against himself. How- 
ever, it is interesting to observe, as frequently happens 
in neurotic individuals, that this illness does accom- 
plish the purpose of making him dependent upon his 
son (and mother) as he had been in phantasy. And 
thus, he actually punishes them as well as himself. 

The fourth case has a deep psychic conflict with pro- 
nounced evidences of physiological disturbance in more 
than one system. 


Case IV. A young white man of thirty, fir.st seen 
in July, 1933, complained of difficulty in .swallowing 
and vasomotor rhinitis. Esophagoscopy and X-ray 
showed pronounced cardiospasm with a greatly dilated 
esophagus. The swallowing difficulties had begun many 
years before (in puberty) and had continued intei*- 
mittently for several years with a severe attack about 
the age of seventeen. In recent years his difficulties 
have been very persistent. 

LIFE SITUATION 

The patient was an only child who describes his 
father as a quiet, plain per.son, much older than the 
patient's very excitable mother. The parents never 
got along well and separated for a period when the 
patient was about six years old. 

His earliest recollections of himself concern attacks 
of fever as a child, the mother taking his rectal 
temperature and frequently annoying him by putting 
her fingers down the back of his neck to test the 
temperatui-e. He also states that he had a nervous 
habit of chewing the pages of the books that he read. 

About the age of 14 while travelling with his mother 
she gave him an apple, a piece of which he had diffi- 
culty in swallowing. He asked for a drink and she 
said, “why do you pretend that 3 ’ou cannot swallow 
the apple when you only want a drink.” This attitude 
of her’s he considered very characteristic. And his 
reaction to his mother has constantly been an antagon- 
istic one. He considers his mother “a neurotic who 
had temper tantrums and took them out on me.” He 
recalls that riding on the train at about this time 
aggravated his swallowing symptoms. At 17 he w'ent 
away to school where he was very unhappy. He had a 
nervous breakdown and was in a sanitarium for 5 
weeks. His mother then came to spend a vacation with 
him and they went to a high altitude together after a 
bad night of travel. According to the patient there 
was a combination of fatigue, mental depression, the 
high altitude and the presence of his mother. And all 
together he holds them responsible for a severe attack 
of swallowing difficulty, so that he could not get any 
food or even liquid down. He was rushed to a nearby 
city where X-ray studies were made and a diagnosis 
of esophageal obstruction established. From then on 
various treatments were attempted directed to his 
esophagus — gastric lavage, passing of sounds and ex- 
hibition of atropin. 

Frequently" during his early years he suffered from 
what he called bronchitis and then in 1931 the attacks 
seemed to be replaced by" vasomotor rhinitis. 

During his adolescence he was constantly" disturbed 
by sexual worries of one nature or another (masturba- 
tion) (and on two occasions homosexual experiences) 
and at about the age of 24 attempted intercourse vrith 
an older woman but suffered premature ejaculation. 
After frequent attempts of intercourse and constant 
failure he consulted a genito-urinary" specialist who 
treated him by massage of his prostate and the in- 
sertion of sounds. He constantly broods about his 
sexual life and gives the impression that his whole life, 
from pubei'ty on, has been devoted to the purpose of 
accomplishing sexual intei’course successfully. Kela- 
tively speaking he seems little concerned about his 
esophagus. What does tremendously concern him is 
his impotence which he speaks of as his “sexual weak- 
ness,” So profoundly is he affected that he has little 
energy left for his job and performs routine duties in 
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a very perfunctory way. He seems as little concerned 
about the job as he is about his esophagus. The life- 
long disturbed relationship to the mother, the difficul- 
ties in the sexual sphere, the lack of ambition in his 
job despite a good intelligence, and his unhealthy re- 
lationship to men in general are certain indications of 
a neurotic personality. 

The conflict thus is seen to be of deeply rooted 
origin and seems to manifest itself in several different 
.systems, respiratory (vasomotor rhinitis), gastro-in- 
testinal (cardiospasm) and genital (impotence) as 
well as in the total personality. The specific psychic 
meaning of the various physical disorders is not clear 
but it must be apparent that to treat the cardiospasm 
simply by mechanical dilatation would be just as .short 
of complete medical management as was the passing 
of sounds in the treatment of the impotence. 

In the last case the emotional conflict became ap- 
parent onl 3 ' through a chance discoverj-. 

Case V. A white girl, aged 15, had swallowing 
difficulty which began about a year and a half ago. 
.lust prior to this she had had some dental work done 
and complained of a curious sensation of the teeth . 
which also preceded the attack of .swallowing difficulty. 
The attacks are accompanied b.v pain in the chest and 
salivation. Esophagoscopy and X-ray demonstrate 
cardio.spasm with dilatation of the esophagus. 

LIFE SITUATION 

The patient, the j’oungest child of a family of five, 
was always in good health until the present trouble 
began. She suffered from enuresis as an infant and 
also from night terrors, and formerly was afraid of 
the dark, imagining a burglar to be in the house. 
Menses began a year before the onset of the trouble 
and wei-e always regular. Frequent conversation failed 
to bring out any emotional occurrences that seemed 
significant in regard to her trouble. It is true that 
the financial situation was bad at home and that the 
mother was at times ill but neither situation seemed 
important in relationship to her illness. She g.ave the 
impression in her frequent interviews of being a very 
straight-laced jmung lad 3 % interested in boj’s but very 
mindful of the dangerous possibilities of being asso- 
ciated with them and determined to protect herself. 
After many efforts to discover the cause of her trouble, 
quite by accident her mother came to mo suffering 
from a functional gastro-intestinal disorder and told 
a stoiy which probably had to do with her own illness 
as well as with the patient of whom I am speaking. 

The patient has a sister 12 year.s older than she 
who has been a source of great trouble to the family. 
At the age of 10 this sister began having difficulties at 
school with truancy and false reports. At 16 she 
ran away from home (when our patient was 4) was 
brought back and ran away again at 17 and this time 
when she returned was illegitimately pregnant and 
had a child which was disposed of through an agency. 
The patient was aware of the fact that this sister had 
had an illegitimate child; she had heard her mother 
de.scribe it. Still later the sister married, out of her 
faith, had another child and just prior to the on.‘--et of 
our patient’s illness was being sued for divorce and 
had returned to her home. 

It Avas then po.ssible to correlate this story with the 
swallowing problem of our patient who, even as a 
.small child, awis aa-cII aivare of the disgrace to her 
family, Avas A-ery much concerned that nobody in the 


neighborhood should know of the trouble, and Avho^e 
SAA-alloAA'ing difficulty began about the time tliat she 
learned of the divorce action. A diA'orce. of cour-e. 
meant that the bad sister Avould lie thrown upon their 
hands again and endanger their pre.^tige in the 
neighborhood. This coincided with the period of 
puberty, Avhen, because of tremendous psy<'ho-phy.sie,'!l 
deA’elopmcnt, emotional disturbances and their physical 
consequences are nio.st apt to arise. The AA’hole .situa- 
tion certainly Avould appear to have something to do 
AA’ith the severe repre.ssion of our patient. She, her- 
self, says that her sister’s trouble aatis due to bad com- 
panions. In this connection a dream of our patient is 
interesting; ‘‘.she AA-as .standing betAveen Iavo girl^ aaIi" 
fell doAA’n and blamed her." Falling doAA-n is a aavI! 
knoAA-n symbol for a moral fall and is OA-or-dt‘lermin<*d 
in the dream. Regardless of any further meaning 
that the dream may haA'o it indicate.s (he (hotighl? Avith 
AA'hich the patient AA-a.e concerned and from Avhirh con- 
flict arose. 

The cardiospasm apparently indicate.s the inabilit.v 
of the patient ‘‘to sAA-alloAv" the family disgrace. It 
must be emphasized that no consciou.s worrie.s could bi' 
ascertained by the simple question, ‘‘are .a'ou Avorried 
about anything?" Indeed, if the mother had not given 
me the story of the older daughter 1 do not tliink that, 
in the time at my dispo.sal, I could Inu'e AA-orked out 
this girl’s important problem. 

DISCUSSION 

In these cases of cardio.spasm, and other.-- that I 
have studied, the disorder seems to have a special 
meaning in terms of behavior. This meaning can be 
discovered by a study of the personality in ndntion to 
the environment. The cardiospasm often is found to 
arise coincidently Avith an emotional conflict, in many 
instances during puberty, in an individual Avho'se early 
life giA’Cs evidence of personality difficultie.s. .W first 
the disorder frcquentl.A’ seems to manifest itself inter- 
mittently; later on, it may become persistently est.ab- 
lished. Exacerbation? occur AA-hich, frequently, can be 
correlated AA'ith fresh psychic insults touching the i>.'ir- 
ticular complex of the individual. 

In this respect, it is Avorthy of comment, that one 
ma.v note in papoia; on caixiiospasm statement*; such a? 
‘‘the patient did not look neurotic" or "the patient 
AA'asn’t Avorried about anything." Unfortunately for 
us, most such patients do not betray their ncuro'-e- (,> 
their appearance nor is the simple quc.stion "are you 
AA'orried about an,A'thing?’’ likely to produce materi.al 
of importance. In some instances (.as in r.a.se I ) the 
conflict is fairly obvious but in other.s insight into un- 
con.scious mental mechanisms i.s ncce.s>-;iry in order to 
discover a deep conflict of Avhich the patient m.’iy )>e 
totally unaAA-are. 

It Avould seem then, as stated above, th.at (he c.-i-es 
cited correspond in all re.-^pccts to conver.-ion h,A,*;teria 
of a form deeply rooted in the unconsciou« mental life 
of the individual. The physical disorder reprc'-i nt-- 
.symbolically the unconsciou.s conliict — it ajq'car.' to be 
a compromise betAceen the gratification of cert:-.in for- 
bidden impulse.? and their rejection by another jcirt (•( 
the personality. An important meaning of the di'-order 
often can be stated in such simple term? a? "I c.'.n'; 
sAA-alloAV that (situation)." Therefore, thi? me.ani.ng 
often c.an bo discovercsi by looking (p^ychologir.i!!;. > 
for the situation that the individual ‘V.annot .saaviHoav." 

This kind of information fiirni^he' a sjxcifir bac’-.- 


6 


American Journal of Digestive Diseases and Nutrition 


ground for the cardiospasm and replaces the loose 
terminology and loose thinking behind such terms as 
"nei’vous factors” and “neurogenic background” with 
a more exact definition of the specific psychic situa- 
tion. Indeed, to speak of “nervous factors” in the 
back-ground of the patient with cardiospasm without 
further defining them seems to me as obsolete as 
blaming malaria on marsh gas with failure to note the 
part played by the malarial parasite. In self-criticism, 
I may say that I have not found the pai’asite but I do 
think that I have the mosquito. 

I must emphasize that I do not believe that the 
psychic situation is the only one of importance in 
these cases of cardiospasm. The physiological mechan- 
ism of cardiospasm has not been discussed nor has any 
considei’ation been given to the question of the differ- 
entiation between intermittent and persistent forms 
with dilatation of the esophagus. Thieding (3), Vin- 
son (4) and others make this differentiation but I did 
not concern myself with the question at this time. I 
must content myself, for the present, with the observa- 
tion that psychologically, in my experiences, both have 
arisen out of similar situations. Nor have I discussed 
esophagitis in association with cardiospasm. Is it, as 
Lyon (5), and others have suggested, a result of the 
purely functional lesion that, once established, pre- 
disposes to further spasm? From the psychic stand- 
point, other questions have not been discussed. Why 
should the psychic situation affect the gastro-intes- 
tinal tract, and that particular portion of it, and why 
should the situation produce the illness in certain 
people and not in others ? These are some of the ques- 
tions upon which one could speculate but I prefer to 
await further physical and psychological studies aimed 
at the deeper levels of the personality and having to 
do with a more complete study of unconscious mental 
foi’ces, only hints of which are contained in this re- 
port. Such studies would necessitate the psychoanalytic 
method., the application of which to the problem of the 
organ neuroses is a vast subject the surface of which, 
as yet, has only been scratched. 


Whatever one believes regarding the etiological role 
of these mental forces, it must be apparent that to 
study patients with cardiospasm simply as physiol- 
ogical mechanisms and treat them by mechanical 
measures, without making some effort to understand 
the emotional make-up, is a very one-sided and in- 
adequate attempt to deal with the disorder. The above 
observations suggest the necessity for a combined 
physical and psychological .study and treatment of the 
individual patient with cardiospasm. No one can deny 
the necessity for mechanical ti'eatments in the e.stab- 
lished case of cardiospasm but is it not possible that 
this additional p.sychic approach will help us deal m'th 
that group of cases “which tends to recur” or that 
group “which cannot be cured.” Especially in regard 
to these groups we must consider the frequent observa- 
tion that in a patient with a severe neurosis a physical 
disorder (such as cardiospasm) appears to be that 
patient's solution of his psychic conflict. The physical 
disorder, therefore, is necessarj' to the emotional life 
, and until the psychic conflict is better solved, the par- 
ticular disorder from which the patient suffers either 
must be maintained or must be replaced by another 
illness. Certainly, in an early case of cardiospasm, 
especially in a young person, psychologic study and 
treatment seem to me an essential part of the manage- 
ment. Indeed, I venture to suggest that the time is 
approaching when the physician will consider the 
neglect of psychological .study ju.st as serious an omis- 
sion, in the total study of the patient with cardiospasm, 
n as the failure to X-ray such a patient or stud}' him 
with the esophagoscope. 
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Epigastric Percussion in Peptic Ulcer" 

By 

JACOB MEYER, M.D. 
and 

J. S. GOLDEN, M.D. 

CHICAGO, ILLINOIS 


'T^HE paucity of definite physical signs in patients 
with uncomplicated peptic ulcer is well known. 
The tendency to seek laboratory confirmation of the 
diagnosis of peptic ulcer by the use of the X-ray and 
test meals has tended in no small measure to an almost 

stomach study Groups Michael Reese Hospital and the 
Medical Seirt'ice, Cook County Hospital, 
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complete neglect of a clinical sign which, in the past, 
has been considered a valuable diagnostic aid. 

In 1903 Mendel (1) published an article entitled, 
‘‘Tile Direct Percussion of the Epigastrium,” calling 
attention to the localization of pain to the epigastrium 
by gentle percussion with a reflex hammer in patients 
with peptic ulcer. Boas (2) in speaking of this sign 
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says, "that he elicits a pain response by a reflex ham- 
mer percussion much more definitely than by finder 
percussion or pressure.” Boas’ sign is a pain elicited 
by percussion to the left or less commonly to the right 
of the 10th-12th dorsal vertebrae and is not to be con- 
fused with the Mendel test. The chief objection to the 
Mendel test is that pain may be elicited from various 
points over the abdomen in a sensitive or hypersensi- 
tive patient who has no organic disease. It occurred 
to one of us that Libman's (3) styloid pressure test 
could be used to determine the degree of sensitivity in 
conjunction with the Mendel te.st. Crohn (4) has sug- 
gested a similar procedure in estimating epigastric 
tenderness to pressure. 

For a number of years one of us has been impre.'^sed 
with the clinical importance of the test as described 
by Mendel and has employed it with the following 
modification. The Blendel test is first performed by 
gentle percussion with a refle.x hammer (with a tri- 
angular rubber head) over the abdomen, employing 
rapid and short strokes. The epigastrium is gradually 
approached. In positive cases, pain is definitely elicited 
and localized to a small area either over the mid-epi- 
gastrium or 1 to 2 cm. to the right of the raid-line. 
The patient will react by wincing or by actually point- 
ing to the local area of pain or tenderness. In vct/alivc 
cases, the patient will either fail to wince or will jioint 
to many areas of pain. Imme<liately following the per- 
cu.ssion of the abdomen the sensitivity of the patient 
to .pain is determined by Libman's styloid pressure 
method. Libnian determined the sensitivity of patients 
to pain by pre.ssing over the styloid jirocesse.s. lie 
divides patients into two major groups, sensitive and 
hyposensitive. He considers patients sensitive (-r-r-l- 
sensitive) if they give evidence of marked pain or 
admit that the tost is definitely jiainful. Hyposensitive 
patients either give no evidence of pain and state that 
they feel none (0 — sensitive) or give evidence of 
little pain and admit, on questioning, that some pain 
is felt (+ — sensitive). Using this method as a con- 

Tahi.e I 

Patients With Ulcer Storij 

Hc*>pon«c 

to JVrcu^slon UytTc>*rn*i- 

X«r;iy Ntimbcr Tt”*! tivt* 

Ulcer Defect 48 3G 33 3 

No Ulcer Defect 14 4 4 0 

"foTal G2 

trol of the sensitivity of the individual we have been 
able to ev.aluate in a more definite manner the Mendel 
percussion te.st. Thus it becomes apparent that a 
positive pain localization by percu.ssion of the epiga.<- 
Irium in an hyposensitive patient is of diagnostic 
value in patients with peptic ulcer. 

The X-ray e.vamination. abdominal percussion and 
sensitivity to pain f Tabic I> were studied in sixiy- 
two iKiticnts with a history typical or suggestive of 


peptic ulcer. F'luro'^copic examinaiion rivcnbii ;»r. 
ulcer defect in forty-eight patients, tbirty-si.x of v. lent; 
exhibited a positive reliction to pain on p(Tcu.--:on 
a localized area in the mid-epiga.strium or .•'lightly t" 
the right of the mid-line. The styloid pre.'f'ure t< o, 
demonstrated that thirty-three of the tbir^y-^i^■ 
patients were hyposensitive. 

Of the fourteen patients without a demnn-itr.sbh- 
ulcer defect, four exhibited a po.sitive pain re.-iiti'es 
on epigastric percussion. All of the four wen' found 
to be hyposensitive. It is of interest to note tliat 
subsequent fluroscoiiic examination of one of tlu -e 
four patient.s revealed an ulcer defect which 
peared on ulcer management. .Vnotber had .‘-cver.il 
hemorrhages from the upper gastro-inte.'-tinal tnui 
durinf' the foilowiiifr three years thnuyh at no time 
did X-ray reveal an ulcer. 

Forty-three [latients without an ulcer hi-tor.v but 
suffering from various diseases larthritis, diab' !i 
mellitus, etc.) wore studied as to the reliction to ab- 
dominal percussion and sensitivity to jiain. ,Vo ,\-r.'ty 
.studies were made. A positive pain response on per- 
cussion was elicited in six. .Ml but two of the entire 
groups were hyposensitivt>. (Talile lit. 

Taiu.k II 

/’nti( nts Without Ulci r Stont 

Vf-hivr to 

Numfn'r I‘4Trn«-ii*n |f> {.o*r c* 

43 () .12 1 

In five patients with cholelithiasis a po-itive !■- 
.spouse to percu.ssion was elicited, but tlie are;i of 
tenderness was larger and located over tlu right ujqn r 
quadrant. All were hypo.sensitive according to Lib- 
man’s test. 

SU.MMAKV 

We direct attention to tlie gentle je'iru'-.sion •>'. itli a 
rellex hammer of the ejiigastriiim in patients with 
peptic ulcer as a (iiagnostic aid and suggest it lie con- 
trolled by Libman’s test for pain .sen.sitivity. 

Our experience indicates tins modification of the 
Mendel test ns valuable in tlie pre-ence >'f n t\;>:cai 
history of peptic ulcer. 

With an atypical history, the determination of b-. a!- 
ized epigastric tenderness by gentle ;'erciis-ic.n .sug- 
gests peptic ulcer. This is made nit. re certain if tie 
patient is hyjiosensitive. 

In an hyposensitive jiatient with ;i ^.^]dc.'I! ulcer hs-- 
tory but in whttm an ulcer defect i.s not demor.-tr.it' -i. 
the Mendel percussion te.st is of diagno-itic \,',lue. 

KEFEnK.vriiy 
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On the Anemia Followins Gastric Operations 

By 

HELGE LUBLIN, M.L. 

STOCKHOLM, SWEDEN 


A number of comprehensive clinical investiga- 
tions (1-16) have indicated that post-operative 
anemia is a relatively common finding after gastro- 
enterostomy or gastric resection. A laije number of 
authors have described isolated cases of either perni- 
cious anemia or a “grave anemia” following gastro- 
enterostomy or extensive gastrict resection 
numerous others during the past decade) after various 
intervals of time. These cases now number about 
two hundred. Further, hypochromic anemia has been 
produced experimentally by means of total gastrectomy 
in dogs (23-28, 6), rats (29-31) and pigs (32, 33). 
However, a hyperchromic post-operative anemia has 
not been successfully provoked, and it is well known 
that in man post-operative hyperchromic anemia is 
comparatively rare, while the hypochromic foim is 
relatively common. 

When the anemia appears many years after the 
operation it is natural to consider it independent of 
the operation. Of course, it is also necessary to ex- 
clude those cases, in so far as is possible, in which 
pathological processes existing prior to or after the 
operation may account for the anemia. 

It is believed that post-operative anemia is more 
extensive than is generally recognized, because several 
factors operate in ordinary clinical practice to hide 
its incidence. As Gordon-Taylor (3) has pointed out, 
the patients are often only slightly, or not at all, 
troubled by the anemia and do not consult a physician, 
and the anemia is not discovered by the questionnaire 
method which is so commonly employed for post-opera- 
tive examination. If exact figures of the incidence of 
post-operative anemia are to be obtained, the patient’s 
blood must be examined, a procedure which is fre- 
quently beset with practical difficulties. Recently, 
however, a few such studies have been made (2, 3, 7, 
8, 9, 12, 13), from which material a frequency of from 
25 to 50 per cent has been obtained. 

The author cannot present such a frequency figure, 
because the soui’ce of his data is different, but never- 
theless instructive. My data comes from a study of 
those patients which were secondarily treated in the 
medical department for non-hemorrhagic post-opera- 
tive complaints. As early as 1931, after a study of 
such patients in the Seraphim Hospital between the 
years 1919 and 1928, the author expressed the decided 
opinion that the occurrence of post-operative anemia 
following operations on the stomach is relatively com- 
mon (4). Although the patients most commonly had 
a hypochromic anemia, several had a hyperchromic 
anemia with the typical blood picture of peraicious 
anemia. Since 1928 the author has continued to study 
.similar patients, which were kindly placed at his dis- 
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posal by the respective heads of the medical depart- 
ments at the Sabbatsberg Hospital in Stockholm. 

OBSERVATIONS 

The results of this latter study are briefly summar- 
ized in Tables I and 11. It is to be noted that blood 
studies were made on forty-six patients. Twelve o 
the twenty-six males had a “mild” anemia and three a 

Table I 

Distriution of PatientH With Reference to Blood 


Values 



Normal 'i 
1 values 

Mild 

anemia 

Well- 
marked 
; anemia 

Number of 
examined 
cases 

Mulea 

1 11 

12 

i ^ 

25 

Females 

3 

8 

9 

20 

Sum total 

M 

20 

i 12 » ' 


“well-marked” anemia. Eight of the female patients 
had a “mild” anemia and nine had a marked anemi . 
Or, 69 per cent of the patients suffered from anemia. 
Seven of the forty-six patients had been subjected - 
the Billroth II operation, and of these only one had a 
normal hemoglobin and red cell value. In the ' 

ing thirty-nine gastro-enterostomy patients, the pj 


Table II 

Distribution of Patients With Reference to Operation 
and Blood Values 



! 

1 Normal 

1 values 

j 

Mild 

rncmia* 

Well- 

marked 

anemia 

Gastro- 

enterostomy 

Males j 11 

10 

2 

Females j 2 

4 

4 

Total 1 13 

14 

0 

Gastro-entcros- 
tomy with ex 
clusio pylori 

Males 1 0 

1 

1 

Females 

0 

2 


Total 

0 

3 

3 

Billroth 11 

•Males 

0 

1 

0 

Females 

1 

2 

3 

Total 

Sum total 

14 

3 

20 

3 

12 



*Note: “Mild anemia**: In men — in women 

corpuscles 4-4,9 mill, or both these values ^UL or both 

= haemoglobin 05-70%. red blood those submitted 

these values simultaneously. Values anemia, 

for "mild” anemia are referred to as “well-marke<l 


antrum had been resected in six. All o ^ 
anemia. , , 

It cannot be concluded from the authoi s ^j.je 
whether anemia is more common after subto ^ 
resection than after gastro-enterostomy. 
bearing on this question has not been foun 
literature. However, the data submitted 
impression that resection is more likelj o 
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anemia than is ^astro-enterostomy. It would appear 
to be quite evident that post-operative anemia is more 
likely to occur in women than in men. 

DISCUSSION 

A question of the greatest interest, which must still 
he considered as only partially solved, is the cause of 
post-operative anemia. The final solution of this diffi- 
cult problem is probably also of great importance for 
the elucidation of the cause of certain other forms of 
non-post-operative anemia, which have not yet been 
fully investigated. 

A gasti'ic insufficiency following an operation, pos- 
sibly associated with achylia, achlorhydria or hypo- 
chlorhydria as an expression of this injury, will prob- 
ably prove to be the chief cause of the anemia 
appearing after the operation. In such cases, the 
anemia usually takes the form of simple achylic anemia 
(Faber's anemia), and more exceptionally the form of 
anemia pcimiciosa. In other cases, again, it mu.st be 
assumed that the cause of the anemia is to be sought, 
at least partly, in the reduction of the size of the 
stomach, so-called "agastric anemia” (Morawitz, ref. 
34). It is pi'obable that in both the.so gi'oups the 
cause is one and the same. Corroborative evidence of 
this is found not only in the well-known works of 
Faber (36) and his followers on the connection be- 
tween achylia, achlorhydria or hypochlorhydria and 
different forms of anemia, but also in the pioneer in- 
vestigations published during the last few years by 
Castle (36, 36) and his collaboratoi's on "the intrinsic 
and extrinsic factor.” From those works we have ob- 
tained a knowledge of the fundamental importance of 
the stomach and its functions as related to the occur- 
rence and prevention of both hypochromic and hyper- 
chromic anemia. 

The antmin pylori appears to be the part of the 
stomach which is most active in producing the sub- 
stance which, in healthy persons, prevents the occur- 
rence of pernicious anemia. Henning and Brug.sch 
(37) have made r. comparative tost of the antiancmic 
effect of the mucous membrane of the fornix, fundu.'s, 
antrum and duodenum. These investigators, and later 
DIeulengracht (38), found that the mucous membrane 
of the antrum was the most active. It would appear 
that the more extensive the gastric resection, the more 
likely post-operative anemia will occur, or the more 
the patient must depend on the “intrinsic factor” in 
the intestine. 

It is more difiicult to explain the occurrence of 
anemia in those patients in which post-operatively the 
secretion of acid is found to be within the normal 
range. Such c.ases Imve been observed (2. 3, •!, G) 
and must be taken into account, even though it 
must be acknowledged that post-operative anemia and 
achylia, achlorh.vdria or hypochlorhydria. usually are 
found together. In patients showing post-operative 
anemia with maintained acid production, as well as in 
many other cases of post-operative anemia, the cause 
is to be sought in the disturbances of the phy.«iology 
of the dige.stive organs, and factors connected there- 
with, consequent to the operation a.s well as in the 
stomach itself, 'fhe circum.stance that an exclusion of 
the pylorus, carried out in connection with simple 
gastro-enterostom.v or resection (Billroth ID. seeni'^ 
to increase the propensity to post-operative anemia 
(4, 9) speaks in favor of this. 'The tendency observed 
by Dlorley and Boberts (2) and recently by Fasiani 


(1.61 and Chiatellino <16j of the Billroth H ojws.'.t'.oe. 
to give rise to anemia to a greater e.vlen! th.-iU !};■' 
Billroth I. also, points in the .same diri'ction. Furtlar, 
it may be indicates! in this connection tb.it Dedicl-.e.'i 
(8) found post-operative achylia to be .associated vitb 
anemia more often than non-post-ope.fVitivc arhyli.-i 
Thi.s observation indicates that in piHt-i.>;'er.itiv. 
gastric cases there must be some f.ictor, other th.u: 
achylia which predisposes to anemia. It may nstion- 
.ally be assumed that in some casc< thi^ f.irittr i--’ 
identical with the disturbances just referred t<> in tin 
physiology of the digestive organ.s eonMipient tn the 
operation. 

Hmv is the apparent relation Ixdween the dislutb- 
ances in the physiology of the digestive organ'! jiml tb.e 
anemia to be conceived? E.xcliision of the pylortg., 
regardless of whether it is made in associatii'n uith 
g.'i.stro-entero.stomy or resection (Billroth 11 >. prev.'nt< 
nourishment from following the physiobigical j-.itb 
from the stomach through the duodenum. In g.'i-:r<>- 
entcrostomy, unaccompanied by exclusion of tb.e 
p.vlorus, the pjissage of nouri.shment is more c<imp!i- 
caled, but in general the nourishinen! follows tlu- 
direct path from the stomach into the .n-juiitun hi 
the event that nourishment doe'- not pass thrmigl, tin 
duodenum, the normal stimulation of this -(stion ••( 
the intestine, which affecl.s the .secretion of l!u' hver 
and pancreas, is ab.sent. The re.sult i.s that in siali 
patients, the secretion of the liver and pancreas <i<‘- 
pends on the weaker and Ics.s .specific stimulation from 
the jejunum .-ind the ileum. In other words, the hv. r 
and pancreas are partially disconnected from the dig< -• 
tive .sy.stcm. In this coniu'ction it is of intere.'-t t<i 
point out that Strnndcll (39). in cxpet'iments with tin- 
injection of the liver preparation. “Heplomin." ha- 
observed a very pronounced rotirulocyt<> respond' and 
a r.apid change for the better in two grave (•.•i.'!' >• ef 
hypochromic anemia following gastro-i'iitero'-tomy , 
one of which, with rjrr/ii,<oo pylori, reacted in the -ami- 
way as a case of anemia pernieiosa. In neidn-r I.ublin'-. 
nor Dedichen's data could an.\ correlation b.- -hirAii 
between (he frequency of po-t-operative inf< ■tin:.! di-- 
turbances and post -operative anemia, a cirrum' tanre 
which to some extent alforii'- corroborative eviiien'-i- 
that the cau.se of anemia is probably to be sought 
r.ather in the stomach, duodi-num. liMT. ami p'-rhap- 
pancreas. tlian in the lower intest)j;e 

11 should he of (he greate-l iTiteres; from tin- vst",'. - 
point of the cause of post-operative am-mi;. to invi ti- 
g.ato (iie effect of inter niin ,xrl”-'io p-iiori on .‘iinmah, 
such as the pig, and to obt.-un posi-oper.'itiv.- ti’o-,-d ex- 
amintitions on patients who have nndcrgor.e thi-- opera- 
tion. 

.‘^r.H.MABV 

Blood studies have heen made on forty-' iv [ati'i.t' 
who rettirned to the medical ciinie for v;iri>.'i‘ com- 
plaints, other than hemorrh.ig'-, ff.lhiv. ing < ither 
gastro-enterostom.v with and withoiil evrln'-io jo lori 
or Billroth II operation. Sixty-nim- p'-r m nt <>{ 
patients had a b.ypochnsmic ammia. Six of :h< ><\e\ 
patients subjected to the Billroth 11 .u-;. .'Xg 

grades of anemia. In .‘•ix of the gastroH-nti r-'-torm,'' ;; 
the pylorus had b‘-i-n excluded; all h.'id r-.ni mir- I’l t- 
operative anemia was more fnqui^r.t in th.r f- rr,:.’'-' 
than the m.iles. Observations t-e.-irint' on t!,.- rau"- - f 
anemia following operations on the •tomneh dm- 
cussed. 
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Incidence of Malignancy in Gastric Ulcer* 


By 

HSIAO-CH’IEN CHANG, M.D.t 

PEIPING. CHINA 


T he Dcaclemic que.stion of transformation of gastric 
ulcer into cancer has been a much disputed one. 
The figures (juoted varied widely and as yet no definite 
agreement seems to have been reached. As summarized 
in the reviews of this .subject by Cabot and Adie (1) 
and by Hur.'Jt and Stewart (2) malignant degeneration 
of gastric ulcer jirobably does not take place vers- fre- 
(lucntly. certainly not much exceeding 5 per cent. In 
actual practice, the more pertinent question to the 
phy.sician is. hov,-ever, not how many of his gastric 
ulcer patients will later develop malignant disease of 
the stomach but rather how many already have it. 

Tiiat a malignant gastric ulcer may present most or 
ali the features of a benign one is undoubted by ex- 
lUTicnccd observers. Not infrequently a carcinomatous 
-li.t r may occur in a young individual, may be asso- 
. latf d with a relatively long history and a normal or 
i gastric acidity, and on X-ray examination may 
rt-vea! a comparatively small ulcer crater. In fact 
even the surgeon having the ulcer in hand may at 
times have difficulty in deciding the issue. It. there- 
fore. hehoove.s ii.s to inquire into the incidence of 
carcinoma among case.s of clinical gastric ulcer. This 
information i.-^ .specially de.sirable in the immediate 
management of such patients as it has a direct bearing 
on the form of treatment to be followed. 

The prc.-’cnt communication deals with an analy.sis 
of (■>:; c.-mc.s of gastric ulcer treated in Lane Hospital, 
with a view to clarifying the point in question, 

of Ftanford Unjvtr'hjr Mt-liral Sch<»r>l. 

K.in } rar, C'n!ifi'r?na. IJ. p. A. 

‘O’*. {■n\r rf fr*«m xh*- 1). rartrr.^^r.t of Mf-Iicinr. IVjrwij;; Unlo.n 

O rrtpir.r. Cb.lr.R. 
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Description of Cases. In the cases presented below 
the diagnosis of gastric ulcer was ascertained both 
clinically and roentgenologically. Special care was 
taken in reviewing the roentgen films and fluoroscopic 
record of each case, any one with the slightest sus- 
picion of frank neoplasm being excluded. The witer 
is indebted to Dr. R. R. Newell for permission to use 
the roentgenological data. Lastly, only those cases in 


Age in years 

n-20 ... 

21-30 . . . 
31-40 . . . 
41-50 ... 
51-60 ... 
61-70 ... 
71-80 ... 
81-90 . . . 
Unknown 


Table I 

Aye Distribution 

Number of cases 

1 

5 

11 

15 

17 

10 

2 

1 

1 


Total 


63 


which the record fulfilled one of the required criteria 
are included in this study. 

Forty-eight of the 63 cases occurred in the male and 
13 in the female. The age varied between 13 and 82 
yeans, the majority of the patients being in the 3rd, 
4th, and 5th decades (Table I). The duration of 
symptoms is .shown in Table 11. When the patients 
finst came under observation the gastric complaints 
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had been present for one year or less in 40 per cent 
of the eases, and for more than five years in S3 per 
cent. The site of the ulcer wa.s the pyloru.s in 15 
cases, lesser curvature in 44 cases, and cardia in 2 

Tahle II 

Dvratiou of Symptoms 



Number of 


Duration 

Cases 

Percentape 

1 month to 6 months 

10 

30.2 

7 month.s to 12 months 6 

9.5 

1 to 2 years 

7 

11.1 

2 to 3 year.s 

3 

4.8 

3 to 4 yeans 

2 

3.2 

4 to 5 years 

4 

6.3 

More than 5 years 

21 

33.3 

Unknown 

1 

1.6 

Total 

63 

100.0 

case.s. The size of the ulcer is .shown in 

T.able III. In 

20 cases the ulcer was described as of the penetratinp 
type. Nearly half of the patients (30 cases) had si.x- 
hour retention, mostly (14 cases) amountinp to loss 
than 50 per cent of the barium meal. As repards the 

pastric acidit}', there 

were 3 instances of achlorhydria. 

one confirmed by histamine test. Four 

patients had 

hypoacidity (hiphest 

titratable acidity 

of 20 c.c. 0.1 


Taiilk III 


Siz 

r of the Ulcer 


Diameter 

Number of case.s 

Less than 1 cm 


4 

1 cm 


.... 14 

2 cm 


....11 

3 cm 


.... 6 

4 cm 


4 

“Small” 


G 

"Larpe” 


, . . , 5 


Not noted 13 


■ Total 63 

N per 100 c.c. or less after Ewald meal, or of 40 c.c. 
0.1 N per 100 c.c. or less after alcohol meal or hista- 
mine injection) and 21 patients had hyperacidity 
(hiphest titratable acidity of 40 c.c. O.I N per 100 c.c. 
or more after Ew.nld meal, or of 100 c.c, 0.1 N per 100 
c.c. or more after alcohol meal or histamine injection). 
In the remaininp instances (26 ca.ses) in which pastric 
analysis was done the acidity was noi-mal. 

Diagnostic Criteria. As has been said above, the 
exclusion of malipnancy in cases of pnstric ulcer is 
an extremely difficult matter. The most accurate 
method of diapnosis remains microscopic e.xamination 
of the lesion, ns by no other means can one s.ay with 
certainty that an ulcer in question is of benipn or 
mnlipnnnt nature. In 16 cases of the present scries 
this examination was made cither after operation or 
on autop.sy. Next to microscopy, careful inspection of 
the pross lesion seems to bo a faiidy reliable thouph 
not inf.nlliblc means of diiTerentiation. On the opera- 
tinp table the surpeon can ascertain at least the size, 
location, and consistency of an ulcer much more ac- 
curately than the internist or roentpenolopist. It is 
true that surpeons do encounter ditlicultics at times 


and a diapnosi.s of benipn ulci r on r s^ nitn. o 

d.ata alone must re.st open to ,<oine doubt. On t!,** eO-.f r 
hand when visible me*:i.sl.t,sis is aln .Miy pr« 'i-r;’. ii 
practically settle.s tlie is^ue in f.aver of , 

There were only four patients in thi^ series in 
the diapnosi.s had to be detirh-'l by ojx-rritio’i. twsi 
l)cinp benipn and two malipnant. Dt-sidfs tb^-- ‘.'.sn 
criteria, we have, in the remainitie insiar.'. <■< 
c.ases), relied on the course of the di^ta-e ff>r probabh- 
diapnosis. W'e assume that any patient wb.o. x-.ftt-r 
first cominp for treatment, hxui li%'ed for two yexirs or 
lonper with no clinical evidence of malipnant 
probxibly did not suffer from pastric eaivinoma at the 
outset This is neces«arily arbitrary and certxiitily 
docs not rule out malipnant ehanpe of tlie uber in the 
future. Nevertheless it seem-' to be a ri-lafivily safe 
workinp ba.sis, especially if it is borne in mix'd thxit 
at the time of their first visit 60 per cent of the 
patients had already suffered fiTun pxistric sympt-un- 
for moi'c than one yexir. 

In summary, our criteria of differentiatinn bi'iwetn 
benip’u and malipnant pastric ulcers cotisi'-t of- f!' 
Histolopical examination, (2) Ojxer.'ilive dat.i. .and 
(3) Clinical course of the di.';ea'-e. 

Of the 63 case.s. two were tbo-e of pxs'-trir caivjxioxxia, 
both proven by opei-atinn and clinicxil cmir.-e (-(■mbiixed 
.\ third ease of iympho.sarcoma w;is (ii.apnosui !)> lii'-- 
tolopical examination of the ulcer .after .••urpicxiJ re- 
moval. In a fourth c.ase the clinical jiicture v.;,>. \ei-y 
suppestive of carcinoma but the positive hlocni Wa-'-er. 
mann reaction, the siib.sequent course, and the .'pudy 
response to anti-.«.vjihilitic treatnu-nt m.'ule the dixip- 
nosis of pastric syphilis hiphly probable. The detail-' 
of these cases are ab.sti-acted in the ca,«e ri'port“. The 
remnininp 50 eases are classified :is the benipn ulcer in 
accord.mce with one or more of the criteria xb-scribed 
above (Table IV). In only two ciLse.s was the limp- 

Tadi.!: IV 

Hnir tin .‘>0 Carrs of Ur nign Vtcr r H’l r> Iharni'f , ■! 


Criteria .Vundiec of tan- 

Clinical course alone ... .32 

Microscopic examination .alone 13 

Microscopic examination and clinical cour.'e 5 

Operation alone .2 

Operation and clinical coui'.se If' 

Total 50 

nosis of henipnancy somewhat in doubt .a-, it 


b.ascd on operative dat.a alone, fix the 46 rxi'e- hi 
which benipn ulcer was diapnn-ed In tl:* ilimfxd 
course, cither alone or with one or mor. f>',h.er cri- 
terion, 14 patients were followed for 2 jxar’. 6 for 3 
yeans, 30 for 4 years. 14 firr 5 ye.ars or n.or.- .and 2 
for 10 years or more. 

To recapitulate, in the 63 cases r,f r''eTji(.( r./sir pjr.,!!;, 
and clinically diapnoscsl pa-tric ulcer, malipnarcv wx'.i 
definitely pre.'i'nt in .3 in-tancis f 2 carcinonixd <■>'.;« x.x'd 
3 lymphosarcomat'uis*. Iiicludinp a fourth qur 
aide c.nse in which pastric syphilis (ould r.-d Sc- rub t 
nut. the incidence of m.alipnancy w.v.s iippreMmr,*. Iv 
6.4 per cent. 

iMscusFinN and .‘^U.MMAHV 

The purjxose of this .study, in brief. v.a- to t-d.’.xuri 
further information a» to how often .’ipp.arf nt'y I-.nlpn 
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gastric ulcers are really malignant. It was ;assumed 
that if the patient showed no signs of cancer after a 
two year observation period the original diagnosis of 
simple peptic ulcer was correct. On this 'basis it 
turned out that three of 63 instances of apparently 
benign ulcer were really malignant or soon became so. 
This corresponds with current opinion that probably 
not more than five per cent of peptic ulcers show 
malignant change. 

CASE REPORTS 

Case 3 If. Lymphosarcoma — An American housewife of 
45 complained of cramp-like pain in the right lower quad- 
rant for five months. The pain radiated to the back and 
left costal margin. It was not related to food. Nausea 
and vomiting accompanied the pain. The gastric acidity 
was normal. X-ray revealed a large perforating ulcer on 
the lesser curvature of pars media of the stomach. Pylo- 
rectomy and posterior gastroenterostomy were performed. 
Histological examination showed a chronic ulcer with 
lymphosarcomatous base. No metastasis was found. The 
patient was living and well five years after the operation. 

Comment. This case represents the ulcerative type 
of lymphosarcoma. The tumor was probably primary 
in the stomach and was not associated with generalized 
lymphosarcomatosis. The absence of demonstrable 
metastasis and surgical removal of the ulcer most 
likely accounted for the patient’s survival at the end 
of five-year period. 

Case 38. Carcinoma — A married woman of 52, with 
ulcer syndrome for 16 years, had an ulcer, measuring 1.5 
cm. in diameter, on the lesser curvature, 4 cm. proximal 
to the pylorus. There was high gastric acidity and 30 
per cent retention at the end of six hours. Having failed 
to improve on medical treatment the patient was operated 
on in August, 1931, and posterior gastroenterostomy was 
performed for an apparently benign ulcer. The patient 
had only slight symptomatic improvement. Roentgen- 
ological examination one year after the operation showed 
an irregular pyloric antrum and a mass in the epigastrium 
and exploration in January, 1934, revealed an inoperable 
carcinoma of the stomach. 

Comment. In this case the carcinoma undoubtedly 
had existed in 1931, at the time of her first operation. 
This was suggested by the slight or absent improve- 
ment following gastro-enterostomy. It is difficult to 
evaluate the long history. Possibly carcinoma had de- 
veloped on a previously benign ulcer. When the patient 
first came under observation, the picture was essen- 
tially that of gastric ulcer and no suspicion of malig- 


nancy was aroused even by the surgeon who operated 
on the patient the first time. 

Case .53. Carcinoma— An American laborer of 53 had 
epigastric pain from two to three, hours after meal for 
four years. The pain was relieved by food, soda and 
vomiting. The symptoms had increased in severity for 
one month. The gastric acidity was normal. On X-ray 
examination, an irregular ulcer, 2 cm. in diameter and 1 
cm. in depth, was demonstrated on the lesser curvature 
just above the incistira angularis. A greater curvature 
deformity was present opposite the ulcer. The ulcer 
was resected. Histological examination of the ulcer and 
regional lymph node showed no evidence of malignancy. 
There was, however, suspicion of metastasis in the liver 
and seven months after the operation a large mass was 
found in the epigastrium, “undoubtedly carcinomatous re- 
currence.” 


Comment. This patient most likely suffered from 
gastric carcinoma. It is hard to explain the negative 
biopsy findings but the presence of metastasis in the 
liver and the subsequent development made this diag- 
nosis practically certain. 

Case 6i. A 43-year old American salesman had upper 
abdominal pain two hours after meal for ten years. No 
free hydrochloric acid was present in the gastric juice 
after injection of histamine. A large ulcer, measuring 
about 4 cm. in diameter, was located by X-ray examina- 
tion, on the lesser curvature, 4 cm. above the incisnra 
angularis. Six-hour retention amounted to 3Q per cent. 
The blood Wassermann reaction was strongly positive. 
Treatment with diet and potassium iodide was instituted 
and on subsequent roentgenological examinations the 
gastric lesion showed steady improvement, no ulcer creater 
being discoverable ten weeks afterwards. The patient, 
when seen one and one-half years later, remained symptom- 
less. 

Comment. In this case the achlorhydria and the 
size of the ulcer pointed to malignancy. The fact that 
treatment -with potassium iodide brought about rapid 
improvement would instead speak in favor of gastric 
syphilis. The patient’s good health and freedom from 
gastrointestinal symptoms for many months would also 
seem to argue against carcinoma. 

The writer wishes to express his indebtedness to Dr. A. L. Bloomfield 
for advice and encouragement and for permission to study the 
clinical records of the cases reported in this paper. 
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The Double Histamine Test as an Aid in the Study of 
Gastric Secretory Function* 

By 
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the digestive juices.- The'recoghition of this physi- 
ologic action i-esulted in th’e'use of histamine as a diag- 
nostic agent in the study -of the secretory potentiality 
of- the gastric glands. 

The efficacy of. histamine in provoking increased 
secretion of gastric juice is unquestioned. A point o 


A fter the subcutaneous administration of hista- 
mine hydrochloride or histamine acid phosphate 
there is usually a marked increase in the secretion of 
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controversy remains, however, since it is still debated 
whether or not the enzyme fraction of gastric secre- 
tion is increased after the use of this drug. Some 
observers (Babkin, Gilman,' and Cowgill), though 
noting the increase in the peptic activity of gastric 
juice following the use of histamine, assume that this 
is due to a washing out of the peptic glands accom- 
panying activation of the secretion, of large amounts 
of hydrochloric acid and other inorganic constituents 
of the gastric chyme. Polland, as well as Blakely and 
Wilkinson, on the other hand, report observations 
which suggest that the administration of histamine 
results in an increased output of pepsin. Blakely and 
Wilkinson furthermore stated that a second dose of 
histamine had on the whole a slightly less effect, al- 
though in one case only the second dose effected the 
increase. The concentration was either increased or 
decreased, more often the former. That the test has 
unquestioned value in differentiating an apparent fi-om 
a true achylia gastrica seems now to be an established 
fact. It should not be assumed, however, that this is 
invariably true, because there are a few instances in 
which an Ewald test meal provokes secretion of free 
hydrochloric acid even when such secretion does not 
occur following the use of histamine. 

For some time we at this Clinic have been interested 
in applying some principles of gastric function, which 
can be measured by the histamine tests, to certain of 
the problems incident to the etiology, chronicity and 
therapeusis of peptic ulceration. The only common de- 
nominator which is consistently and readily applicable 
to peptic lesions is that they occur in tissues bathed 
by the acid gastric chyme. ' Ultimately, the various in- 
terrelated factors important in the causation of ulcer 
would seem to resolve themselves mainly into two main 
factoi’s : the one inherent in the ulcerating potentiality 
of acid pepsin, the other maintained in the defenses 
which the tissues possess and by which they protect 
themselves against the eroding action of gastric 
chyme. 

Physiologists have amply demonstrated the in- 
creased vulnerability of tissues to gastric juice of high 
acid pepsin value. It has often been noted that, fol- 
lowing the use of histamine, patients with peptic ulcer 
continued to secrete a highly concentrated acid for 
considerable peHods after a retardation of secretory 
rates would ordbiarily have been expected. If such 
cellular behavior actually obtains in response to other 
stimuli, it would be obvious that the gastroduodenal 
defense mechanisms of patients with peptic ulcer 
might be forced to exert themselves accordingly. It 
seems logical that the activity of the defense mechan- 
isms would have to fluctuate in proportion to changes 
in the potency of the acid-pepsin mechanisms of 
aggression; with prolonged and sustained elevation of 
acid pepsin secretion there would develop the require- 
ments for a correspondingly vigorous effort on the part 
of the cells to throw out defenses against such accentu- 
ated tendencies to erosion. Ordinarily, Nature has 
provided that there be alternate periods of rapidity 
and retardation of the gastric secretory rate, thus 
giving the gasti'oduodenal cells “breathing spells 
during which the forces of defense could be adequately 
reestablished. Though the duodenum has remarkable 
reserve function in neutralizing and buffering acids, 
which is naturally in excess of its oi'dinary physiologic 
requirements, it will break down, howevei*, as shown 


by the work of many physiologists, under the continued 
necessity of neutralizing the acid chyme. 

Hence, the height of acid concentration and of peptic 
activity may be overshadowed in importance by the 
tendency of the chief and parietal cells to maintain 
vigorous secretory rates for unusually long periods of 
time. Since this maintenance of attenuated and pro- 
longed secretory rates may represent a specific “ulcer- 
producing” tendency in certain patients, effort should 
be made to measure the potency and persistency of this 
faictor. We at this Clinic therefore began to analyze 
the acid fractions as well as the peptic activity follow- 
ing the use of histamine for longer periods than previ- 
ously. Thus we were able to measure not only the 
height of acidity, but also the length of time following 
the use of the stimulating substance through which 
the chief and parietal cells maintained increased secre- 
torj’" rates. 

It then occurred to us that since it was important 
to know not only the maximum secretory potential of 
the cell, but also to have information regarding the 
tendency of these cells to continue to secrete with in- 
creased vigor, more might be learned by applying a 
second stimulation by means of histamine to the 
gastric glands after the estimation of the fractions 
gave evidence that secretory rates had approximated 
those present before the histamine was given. In some 
instances the persistence of increased secretoxy i*ates 
was so protracted that the second injection of hista- 
mine was made befoi'e thei’e was much drop in acidity. 
Thus it was possible to observe the secretory response 
of the chief and pax-ietal cells over a period of two, or 
sometimes three, hours. In this way it was believed 
that more accurate measurement of the behavior of 
these cells might become available. 

The object of this paper is mainly to call attention 
to the possible usefulness of this test in adding to 
knowledge of gasti’ic secretoxy x’ates. In a subsequent 
paper it is our intention to analyze mox-e fully the x-e- 
sults obtained in cases of peptic ulcer. Included in 
this paper, howevex’, will be cexfain obsexwations x-e- 
garding acid responses in genex’al, as well as some 
observations regarding the activity of peptic secre- 
tions, as noted following the use of the double hista- 
mine test. 

In perfdx’ming double histamine tests a small-box'e 
Sawyer tiibe was ijitx’oduced into the stomach and the 
contents', 'were ,aspira.ted as completely as possible, 
after which the contents wex'e evacuated at ten-minute 
periods, and in certain instances fifteen-minute periods. 



Fig. 1. Tandem curve of concentration of free hydrochloric 
acid produced by two injections of histamine. 
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Fig. 2. Continuous black line indicates concentration of 
free hydrochloric acid; broken line, peptic activity follow- 
ing tv/o injections of histamine. 

during tvhich unstimulated fasting secretion was re- 
moved. Histamine was then injected subcutaneouslj' 
in doses of 0.1 mg. for each 10 kg. of hodj' weight. 
Following this, gastric juice was aspirated for six 
periods of ten or fifteen minutes each. Then the same 
amount of histamine was again injected subcutane- 
ously, and specimens were collected for six more 
periods of ten or fifteen minutes each. The volume of 
each specimen was measured and the concentration of 
acid of each was determined by titration with tenth 
normal sodium hydro.xide, using Topfer’s reagent to 
determine free acid and phenolphthalein for total acid. 
Concentration of pepsin was estimated by the modifi- 
cation of the Gilman-Cowgill method described by 
Osterberg. Figures representing quantities of acid 
and pepsin secreted for each period of ten or fifteen 
minutes were obtained by multiplying the concentra- 
tion of the substances in each specimen by the volume 
of the specimen. 

Figure 1 shows a double or tandem cur\’e indicating 
the concentration of free hydrochloric acid following 
two injections of histamine. The curves are fairly 
representative of the usual effect on gastric acid secre- 
tory' mechanisms when a second injection of histamine 
is given sixty to ninety minutes after the first. This 
second response of the parietal, and incidently of the 
chief cells as well, is usually similar to the first. 

Occasionally, in some cases there is a marked dif- 
ference in the two curves, and in Cuch instances the 
test may be of no particular value. Usually', however, 
not only is the maximal concentration of acid similar, 
but the persistence of cell activity indicated by the 
width of the curve is the same. If it has been estab- 
lished that in the original double histamine test both 
cum'es were similar, subsequent examinations per- 
formed within a period of two or three weeks usually 
again e.xhibit similar characteristics in both curves. 
Hence the second or trailer curve of subsequently per- 
formed tests can be plotted as an “expectancy” curve. 
Frequently, it is important to know the effect of 
certain ingested or injected material on the gastric 
.secretory function. Such substances can then be given 
before the second injection of histamine is made. If 
the resultant second curve now shows gross deviation 
from the expectancy curve, evidence is available to 
suggest that the tested material was responsible for 
such changes in gastric chemism. 

The response of the peptic cells is usually very 
similar to that observed in the behavior of acid cells 


following the use of histamine. There are many m 
stances in which peptic activity during the course of 
the second histamine test was higher than it was 
during the course of the first test. This suggests that 
pepsin is not washed out from the gastric glands but 
rather that it is a direct result of the stimulatory effect 
of histamine on the chief cells. It can be noted from 
a study of the pepsin curve in Figure 2 that peptic 
activity' reached its maximum one hundred twenty 
minutes after the first histamine injection. It is also 
evident from a review of this figure that there was no 
retardation of acid secretory rates sixty minutes after 
the first injection of histamine. In such instances 
readings should be made at fifteen rather than at ten 
minute intery'als and the second histamine injection 
should be made ninety minutes after the first. This 
ty'pe of curve is frequently seen in patients having a 
tendency toward the formation of peptic ulcer. 

The secretory response of gastric cells following the 
use of histamine as an excitant exhibits marked in- 
constancy under varying circumstances. Though the 
behavior of the chief and parietal cells following the 
use of histamine may be measurable with accuracy, 
this probably represents only the potential response of 
these cells at the particular time when the test is 
made. 

In Figure .3 are represented the curves of acidity 
following the use of histamine under varying condi- 
tions. In this case the vigorous secretory rate (cur^’e 
A) occurs during periods in which the symptoms of 
ulcer are present. During periods of quiescence the 
rate of secretion w'as markedly retarded, and its re- 
sponse w'as that usually seen in normal individuals 
(curve B). It must not be assumed, therefore, that a 
single test represents a constant from which there will 
be no deviation in subsequent examinations. To draw 
conclusions based on the changes evident in cujves of 
acidity following single histamine tests, when these 
tests are made at different times, may result in fal- 
lacious deductions. 


CONCLUSIONS 

First, it is suggested that the double histamine test 
might be useful in obtaining information, not only re- 
garding the maximal potentiality' of acid and pepsin 
.secretion of gastric cells, but also regarding the 



Fig. 3. Curve A represents concentration of free 
chloric acid following administration of histamine during 
period of activity of ulcer. Curve B represents concentra- 
tion of free hydrochloric acid following administration o 
histamine in period of quiescence of ulcer. Both curve 
represent data from same patient. 
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maintenance of increased secretory rates over longer 
periods of time. Unquestionably, this information is 
important. Second, by means of this test it seems 
possible to test with greater accuracy the effect of 
test substances on gastric chemistry. Third, a review 


of the results obtained in the double histamine test 
suggested the probability that the subcutaneous in- 
jection of histamine results not only in a washing out 
of the peptic glands, but actually in a stimulation of 
the chief cells to increased activity. 


1 . 


2 . 


3. 
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T>EZOARS have always caused considerable interest. 
^ In ancient times they were highly prized as 
charms, and valued as curative agents for various 
diseases. Matas, in 1914, presented an excellent anti- 
quarian review of the disease and its history. With 
increase in knowledge the interest shifted to a study 
of the method of formation, antemortem diagnosis, 
and proper treatment. In spite of the excellent articles 
that have appeared on the subject, the number of re- 
ported cases has remained relatively limited. The case 
we wish to report is that of a phytobezoar, and is of 
special interest not only on account of the surgical 
treatment, but also because it is the first time that 
such a tumor has been visualized and recognized pre- 
operatively by direct visual means. 

Bezoars may be divided into many types, dependent 
on their composition. The great majority fall into 
one of four groups: trichobezoars or hair balls; phy- 
tobezoars, or food balls ; trichophytobezoars, which are 
a combination of the first two; and concretions. The 
relative infrequency of the tumox’s is indicated by the 
report of Maes, in 1928. He was able to collect only 
1.S9 cases of bezoar from the litei-atux-e, and phj'to- 
bezoar had been present in only twenty-three of these 
cases. Smith, in 19.33, brought the number up to fifty, 
exclusive of an indeterminate number of Hax-parab'alli 
bezoars reported from India. Undoubted!}-, many more, 
which have not been i-eported, have been encount- 
ered in practice, while othei-s, which have terminated 
fatally, remained uni*ecognized, or were thought to be 
malignant, as in a case i-epoi'ted by Adams. 

The etiology of phytobezoars has not been ade- 
quately detei'mined. Balfour and Good expressed the 
opinion that the etiology is not dependent on any one 
factor. There is I'eason to believe, however, that they 
ai’e foi’med at one time, as layei's of acci’etion axe not 
found on section. Hax't and othex's have called atten- 
tion to the high pei'centage of cases in which peisim- 
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mons act as the primaiy base of phx tobezoar.s. and 
said that this fruit contains a high percentage of gum 
and pectin, which may act as a cohesive element. Thi.s 
factor does not, however, hold good for other types of 
food, such as prunes, salsify, celery, pumpkin, and 
other sub.stances, which may give rise to the forma- 



Fig. 1. Roentgenographic appearance of tumor of the 

stomach. 


tion of phytobezoars. One of the mo'^t .striking feature.^ 
of the history of the disease is that the patient in- 
variably has overindulged in the .substance which com- 
prises the tumor. 

The symptoms of phytobezoar.s, especially in case.s 
in which persimmons have been the cause of the con- 
dition, have been admirably de.-cribed by Hart, and by 
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Fig. 2. Gastroscopic appearance of phytobezoar. 


Balfour and Good. The symptoms consist primarily 
of acute gastro-intestlnal sjmptoms, which appear 
within a few hours or days after the overindulgence 
in the fruit, if an attack is to occur. Nausea, vomiting, 
pain and diarrhea are present in varying degree. 
Smith has emphasized the frequency of hematemesis. 
After the first acute symptoms have subsided, the find- 
ings become bizarre, and are dependent on the size of 
the tumor. On physical examination, while the patient 
is properly relaxed, one can frequently palpate a tumor 
in the epigastrium; the tumor generally is movable, 
and may be readily mistaken for a malignant tumor. 
Unless the tumor fills practically the entire stomach 
and interferes with the ingestion of food, the patient’s 
general health will appear surprisingly good, in the 
presence of such a large palpable gastric mass. This 
should focus attention on the correct diagnosis. 

The diagnosis of phytobezoar, however, rests pri- 
marily on the roentgenoscopic findings. These have 
already been so excellently described by Camp, Kerr 
and Rypins, and by others, that they will not be men- 
tioned here. 

The treatment is primarily surgical, and this should 
be the procedure of choice. ^Vhile relief has been 
obtained b}’ manipulation and by the administration of 
dilute hydrochloric acid, these procedures would seem 
inadvisable. Potter, Butterworth, and others have 
called attention to the frequent association of gastric 
ulcer with the tumor. Judd and Phillips and Balfour 
and Good feel .that such complications as ulcers and 
gastritis are attributable to trauma which is asso- 
ciated with the presence of the foreign body, and that 
the gastric lesions will rapidly subside after the 
foreign body has been removed. Such complications 
in themselves would seem to e-xclude any violent mani- 
pulative procedure. 

REPORT OF CASE 

A man, aged forty-nine years, came to the Mayo Clinic 
in Augmst, 1935, complaining of “stomach trouble.” He 
had always enjoyed the best of health until October, 1934. 
At this time he had gone on a persimmon “spree”; the 
same night he had been awakened with severe cramping 


pains in the epigastrium; there had been as<<ocnt«l 
nausea, but no vomiting. The pain had extended^ acio,“ 
the uppei part of the abdomen but had not eMendorl 
through to the back. The attack had lasted about fifteen 
minutes, and had passed away spontaneously. Follow me 
the attack, he had had somewhat similar daily episodes of 
epigastric distress which had appealed about 'll a. m and 
3 p. m. He always had obtained relief by taking food* oi 
milk, but not by taking alkalis. He had followed vaiious 
forms of therapy without success. In January, 1935, the 
condition had been recognized as a phytobezoar by roent- 
genoscopic examination. The patient had been operated 
on, but, to the surprise of all concerned, no evidence of the 
bezoar had been found. A small healed ulcer, howcvei, 
had been noted on the lesser curvature of the stomach! 
The patient had remained free of symptoms for six weeks 
following the operation, at which time the former sjmp- 
toms had recurred, but had not been as severe as they had 
been before the operation. Roentgenoscopic examination 
at this time had revealed the same defect which had been 
noted before the operation, and a diagnosis of phytobezoai 
again had been made. At the time of the patient’s admis- 
sion to this Clinic, his symptoms rvere unchanged. On 
physical examination, a sense of fullness could be made 
out in the epigastrium, although no definite tumor could 
be felt. Roentgenoscopic examination of the stomach re- 
vealed a large multilobulated tumor in the stomach and 
several associated smaller masses. It was difficult to dis- 
place the large tumor from the cardiac end of the stomach 
The lesion was thought to be a phytobezoar (Fig. 1). The 
gastric analysis revealed 150 c.c. of gastric juice at the 
end of an hour. The value for the total acidity was 5C, 
and that for the free hydrochloric acid was 42, according 
to the method of Topfer. 

From the history and roentgenoscopic findings, a diag- 
nosis of phytobezoar was made, and operation was ad- 
vised. In view of the previous findings at exploration, the 
patient requested further con’oborative evidence befoie 
submitting to operation. Gastroscopy was suggested, and 
requested by the patient. On gastroscopic examination, a 
large tumor was found to be situated in the middle and 
cardiac end of the stomach, on the posteiior wall. It wa= 



Fig. 3. Phytobezoar after removal; dotted line 
full size of tumor; exposed portion corresponds to portto 
visualized with the gastroscope. 
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impossible to move the growth by pressure with the end 
of the gastroscope. Figure 2 represents the gastroscopic 
appearance of the tumor. 

With the added information the patient not only was 
willing, but desired, to undergo another opei*ation. A 
gastrotomy was- performed by one of us (Walters), 
through, a left rectus incision.' A movable rock-like tumor 
mass, approximately 7.5 by 10 cm., was palpated in the 
lower third of the stomach. A small longitudinal incision 
was made through the anterior wall of the stomach. Im- 
pacted in the lower third of the stomach, just above the 
pyloric sphincter, was a black ovoid foreign body. It re- 
quired some force to dislodge this foreign body (Pig. 3). 
There was a good deal of inffaramation in the gastric wall 
adjacent to and above the foreign body. Exploration of 


the interior of the stomach wth the hand brought out 
three or four gelatinous-like masses, each about 2 by 3 
cm. in size. There was no evidence of an associated gasti’ic 
ulcer at this time. The incision in the anterior gastric 
wall was closed in the usual manner. The patient made a 
rapid and uneventful convalescence, and has remained free 
of symptoms since the operation., . 

COMMENT 

This case illustrates two salient features; First, 
bezoars may be movable and at times may escape from 
the operative field and escape detection, as has been 
previously described by Outten, in Hart’s report. 
Second, in certain selected cases, gastroscopy may be 
of value as an added diagnostic procedure. 
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F rom time to time, patients present themselves for 
examination with very marked abdominal disten- 
tion which simulates organic intestinal obstruction or 
the distention of megacolon. The diagnosis of intes- 
tinal obstruction is usually readily made, but in these 
cases, careful objective investigation is necessary to 
distinguish between the distention of intestinal ob- 
struction, true megacolon, and functional abdominal 
bloating. 

REPORT OP CASE 

A single woman, aged forty-two years, came to the 
Mayo Clinic March 18, 1935, complaining of abdominal 
pain and huge bloating of the abdomen. She had been 
constipated all of her life and had taken all kinds of 
cathartics as long as she could remembei*. She did not 
remember ever having had a normal bowel movement. 
However, in the last three years, she had become much 
worse than she had been; even 4 to 6 ounces (112 to 180 
c.c.) of castor oil had not effected a bowel movement. She 
remembered that as a child she had had a bowel movement 
every three to five days; at these times, the stools had been 
as hal’d as a rock, and she had screamed with pain duiing 
the forced passage. During the last thirty years, she 
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always had taken laxatives. In 1918, all of her family, 
which consisted of six sisters and one brother had had 
influenza. Besides teaching school, she had nursed these 
members of her family. During this time, she had had 
a spell of unconsciousness which had been followed by 
shaking of the hands which had been diagnosed as 
"chorea.” In 1922, an appendectomy had been performed 
for recurring pain in the right lower quadrant of the 
abdomen. Temporary relief had followed. After this, she 
had had another attack of athetoid movements of the arms 
and legs, with peculiar facial grimaces, which had lasted 
for six months. In June, 1931, she had had similar trouble 
which had lasted for eight months. After this attack, “she 
had to learn to walk all over again.” In October, 1932, 
she had begun to have what she called a “stomach ache.” 
She first had noticed abdominal distention in December, 
1932. Examinations at home had not revealed any organic 
disorder, and a Mediterranean cruise had been advised. 
She had become very ill on the boat. The illness had been 
associated with great distention of the abdomen and much 
vomiting. She had spent two months in the American 
Hospital in Paris, where a diagnosis of chronic dissemi- 
nated encephalomyelitis with super-added psychoneurosis 
had been made. At that time, the abdominal disturbance 
had been interpreted as “paralytic ileus.” She had returned 
■to America in September, 1933. In June, 1934, she had 
been on the neurologic service of a large hospital in New 
York. The abdominal distention had persisted from its 



18 


Amekican Journal of Digestive Diseases and Nutrition 



Fig. 1. Elongation and slight distention of the colon. 


was induced. The patient was placed on the oneratin^ 
table; at this time, the abdomen was moderatelv disteJ„a 
(Fig. 2a) . No peristalsis was audible. There was a marl»a 
lordosis of the back (Fig. 2b) and a large hand eas^ 
could be slipped between the arched lumbar region and 
the table. Before five minutes had elapsed following the 
injection of the procaine in the splanchnic region, the ab- 
dominal distention began to disappear. During the most 
marked flattening of the abdomen, the lumbar region of 
the back was flat on the table. WTien the distention began 
to disappear, peristalsis was audible. This seemed to be 
of a normal type. There was no passage of flatus or 
belching of gas during the disappearance of the disten- 
tion. Among the symptoms noted during the period of 
splanchnic block were complete aphonia and inability of 
the patient to sit up on the table. She insisted that she 
could not see. During this time, the blood pressure, pulse, 
and the color of the skin were normal. Within fifteen 
minutes after the injection, the abdominal distention began 
to recur. Twenty-five cubic centimeters of 1 per cent solu- 
tion of procaine-novocaine, with epinephrine had been in- 
jected. It was one and a half hours before the abdominal 
distention returned to about its original condition. Sterile 
normal saline solution, which was injected a few days later 
in a similar way, produced relief which was less marked 
than that which occurred after the bilateral splanchnic 
block. Three days later, the patient again was taken into 
the operating room. Her knees were flexed and brought 
toward the head. This caused complete relief of the ab- 
dominal distention. At none of these times was gas passed 
from any of the orifices. Many drugs were administered 


first inception in 1932. In July, 1934, her family physician 
had administered pituitrin, which had produced relief of 
the abdominal distention, explosive expulsion of gas, and 
then normal bowel movements. From then until her visit 
to this Clinic in March, 1935, she had taken pituitrin every 
one to three days. This had relieved the distention tem- 
porarily. She had been sent to this Clinic with the sugges- 
tion that she might have a megacolon of the Hirschsprung 
type. 

Examination revealed that the patient was 55 inches 
(139.7 cm.) in height and weighed 81% pounds (36.8 kg.). 
She said that other members of her family were small. 
The values for the systolic and diastolic blood pressure 
were 140 and 100 mm. of mercury respectively. This varied 
from time to time; the average values were 114 for the 
systolic, and 78 for the diastolic pressure. She appeared 
to be of a cheerful disposition but obviously was in con- 
siderable discomfort. The size of the abdominal distention 
suggested a full-term pregnancy. The abdomen was soft 
but somewhat tympanitic. A spinal lordosis was apparent. 
The digital examination of the rectum at once denied the 
presence of a megacolon, at least in the distal portion. 
Proctoscopic examination showed a normal rectal and sig- 
moid lining. The anal sphincters were large and appeared 
to be thicker than they normally should be, and two or 
three times as wide. The lumen of the rectum and sigmoid 
seemed normal in its dimensions. Roentgenologic studies 
of the colon showed it to be elongated slightly, and perhaps 
a little distended (Fig. 1). Fluoroscopic examination of 
the thorax and diaphragm showed normal diaphragmatic 
movements. Roentgenograms of the head and of the 
small intestine did not reveal anything unusual. Repeated 
urinalyses disclosed that the urine was essentially normal. 
Examination of the blood did not disclose any' abnormality. 
The value for the urea was 18 mg., and that for the sugar 
was 94 mg. per 100 c.c. of blood. The values for the 
sulphates and calcium were 3.5 and 10.1 mg. respectively, 
per 100 c.c. of serum. The sedimentation rate of the 
erythrocytes did not reveal any unusual changes. 

Further intensive study of the nature of the abdominal 
distention was undertaken. A bilateral splanchnic block 
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in an effort to relieve the abdominal distention. Sufficient 
epinephrine to produce physiologic effect was administered 
hypodermically, with the thought that this phenomenon 
might be of the nature of an angioneurotic edema. Phy- 
sostigmine salicylate was administered in doses which were 
large enough to produce systemic effects. Tincture of 
belladonna and sedatives also were administered. None of 
these drugs gave relief from the abdominal distention. 
Complete and prompt relief resulted from the injection of 
surgical pituitrin, and sodium ethyl 1-methyl butyl thio- 
barbituric acid (thionembutal) which was administered 
intravenously to produce anesthesia, gave prompt relief 
without the passage of gas. A careful examination of the 
central nervous system did not reveal any objective organic 
disease. These tests led us to conclude that the abdominal 
distention probably had a functional basis. Surgical inter- 
ference did not seem wise. An anticonstipation regimen 
and mild sedatives were advised, and she was dismissed on 
April 22, 1935. 

This patient retui’ned to her home. Improvement was 
only slight and progress did not seem satisfactory. A 
letter from her family physician, dated September 24, 


1935, revealed that a bilateral sympathectomy had been 
performed and that definite immediate improvement had 
followed this operation. The letter was dated three weeks 
after the operation. 

COMMENT 

Our past expei’ience with cases of this type would 
lead us to suggest that such a patient should be ob- 
served for several years before arriving at a conclu- 
sion about the efficacy of any therapeutic endeavor. 

Patients ■wdth functional abdominal distention pre- 
sent grave problems. There is something about them 
which smacks of willful invalidism, as in other factitial 
disorders, and yet if such is the case thei'e seems to 
come a time when the condition passes beyond the 
control of the individual. The danger in these cases 
is the confusion with real organic intestinal obstruc- 
tion, and hence, of unwarranted surgical interference. 
A psychologic approach to the problem and a convic- 
tion of the functional nature of the condition seems so 
far to be the keynote to the best treatment. 
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R ecently we have seen five patients who, in the 
course of ulcerative colitis, developed ulcerations 
of the skin. This complication, though uncommon, is 
not only interesting but also important, in that it is 
often difficult to control. In fact, in one of these cases 
it was directly responsible for death. 

Although a great deal has been written about ulcera- 
tive colitis and its more common complications, very 
little mention has been made concerning skin ulcera- 
tions. A rather extensive search revealed but nine 
such reports. Bargen (1, 2) discussed the condition 
among other complications. Rankin, Bargen and Buie 
(3) in their book included a picture of a leg with such 
lesions. 

Warner (4) reported a case of ulcerative colitis in 
a child, seven years old, with recurring crops of blebs 
on the skin and mucous membrane of the nose, thi'oat 
and mouth. The blebs resembled those of pemphips. 

Brunsting, Goeckei’man and O’Leary (5) described 
lesions occurring in patients with long-standing infec- 
tion elsewhere in the body. Of five cases which they 
I'epoi’ted, four had ulcerative colitis and one chionic 
empyema. The skin lesions were small discreet pustules 
surrounded by an inflammatory areola. These soft- 
ened, ulcerated and extended peripherally in a rough 
serpiginous configuration. The borders weie boggy 
and blue in color. There was extensive undermining 
and necrosis of the subcutaneous tissue. 

*From the Medical Service of the Beth Israel Hospital. 

Submitted October fi, 1935. 


In 1933 there appeared a report from the Massa- 
chusetts General Hospital (6) of a case of ulcerative 
colitis with numerous complications including pustular 
skin lesions. At about the same time Jones (7) de- 
scribed two patients with skin lesions and ulcerative 
colitis. One, a twenty-six year old male had several 
areas situated on one arm about an inch in diameter 
which were red, indurated and tender. There were 
also smaller nodular lesions elsewhere. Another 
patient, a 37 year old male, had a pustular skin rash, 
red papules and small pustules on the pharynx and 
finally developed an ulceration of the cornea. 

Brooke (8), described lesions suggesting an ery- 
thema nodosum in a 23 year old female with ulcera- 
tive colitis. On various parts of the body, but most 
marked on the anterior aspect of the legs there were 
raised tender purplish-blue areas which enlarged and 
became soft and fluctuant. One of the lesions on the 
anterior tibia broke down and sloughed, leaving a large 
ulcerating area over most of the lower leg. 

A recent paper by Mackie and Henriques (9) in- 
cluded a brief report of an intensive spreading of skin 
gangrene of the flank in a patient with ulcerative 
colitis. Multiple secondary foci surrounded by normal 
skin appeared. 

The following are the five cases to be reported in 
this paper: 

Case No. 1, S. V., a twenty-three year old college student 
was admitted to the hospital on Feb. 24, 1934, with the 
chief complaint of severe diarrhea. 
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Fig. 1. Picture of the back of Case No. 1. Note the deep 
and extensive ulcerations of the skin and underlying fascia. 

His family history and past history were essentially 
negative. 

About two and one-half years before this admission, he 
began to have bloody diarrhea which continued intermit- 
tently for a period of about six months. A diagnosis of 
ulcerative colitis was made on the basis of a Roentgen-ray 
examination and sigmoidoscopy. 

About three weeks before admission to the hospital, 
after a period of almost eight months with fairly normal 
bowel movements, there was a sudden onset of severe 
watery and bloody diarrhea, with as many as 15 to 30 
bowel movements daily. After being in bed for about two 
weeks he developed boils which rapidly spread over his 
back and became particularly severe and painful during 
his last two days at home. 

Physical examination. On admission revealed a fairly 
well -developed and well nourished young man, apparently 
very uncomfortable. Over his entire back and to a lesser 
extent on the upper lateral aspects of his thighs there were 
numerous furuncles ranging in size from two to four cm. 
in diameter. Several of these were discharging yellow 
pus. Examination was otherwise essentially negative. 

Clinical pathology. Urine was essentially negative. 
Stools were liquid and contained occult blood. He showed 
a moderate secondary anemia. Culture of pus from 
furuncles showed staphyloccus aureus. Blood culture was 
negative. 

Clinical course. The patient was in the hospital for 
eighteen days. He continued to run a septic temperature 
reaching as high as 103 to 104 (by rectum) daily. The 
diarrhea continued, uninfluenced by diet or medication. 
Within a few days the furuncles had opened and dis- 
charged yellow pus, leaving large ulcerated areas 'whose 
borders rapidly spread peripherally so that at the end of 
a week most of them had become confluent, thus forming 
very large granulating areas with edges of dirty gray 
necrotic tissue (Fig. 1). During the last week he was 
drowsy and at times delirious. Finally, eighteen days 
after admission there was a sudden rise of tenipei-a- 
ture to 107, pulse to 180, and respiration to 35, and within 
six hours he was dead. 

Autopsy performed by Dr. M. J. Schlesinger showed the 
following significant findings: Over the back extending 
from the level of the seventh cervical vertebra to the ilio- 
sacral region and fi'om the posterior axillary line on the 
loft to the posterior a.xillary line on the right there was 
an e.xtensive ulcerating granular process -with raised ir- 


regular and undermined skin edges. Here and there in 
the center of the process could be seen nurnlivl, rhl \ ^ 

Wa.d= .1 .kl,. No p„. ooold bo . 0.0 SSttr)" 
of gross exudate or in the form of pustules. In the cenLr 
of the process the ulcerations had extended to the fasch 
of the muscles, while towards the periphery only the suner 
ficial portion of the skin had been affected, the nroce-s 
limiting itself to the corium. At the edges of the lesions 
were small nodules of purplish necrotic skin. 

Similar ulcerating areas measuring 10 to 15 cm. in diam- 
eter could be seen over the upper portions of boih scapulae 
and on the lateral aspect of the right thigh separated from 
the large lesion by an area of intact skin. 

Microscopic examination revealed no evidence as to the 
etiology. 

The colon showed the typical chronic ulcerative colitis 
lesions. No amoebae were found. 

Case No. 2, A. S., a 27 year old married business man 
with an irrelevant family history and a negative past 
history except for scarlet fever at the age of nine, came 
to the Beth Israel Hospital on March 4, 1934, with a chief 
complaint of diarrhea of 2% months duration. About a 
month after the onset, he developed on his right leg with- 
out apparent cause, a slightly painful sore which failed to 
heal. For two weeks previous to admission he had fever 
reaching as high as 102 and a persistent sore throat. The 
latter caused such difficulty in svvallowing that he was 
unable to take nourishment. 

Physieal examination revealed a well developed but 
poorly nourished young man rather pale and moderately 
sick in appearance. In the right tonsillar region theie 
was a large ulcerated area covered with a greyish mem- 
brane. On the calf of the right leg there was a dime sized 
punched out ulcer, with a slightly raised red margin, ex- 
tending entirely through the skin into the subcutaneous 



Fig. 2. Illustration of a leg of a patient with 
ulcerative colitis. Reproduced by courtesy of ’ g 

Rankin, Bargen and Buie "Colon, Rectum and Anus. w. o. 
Saunders Co., Philadelphia. 




Jankelson and iMassell— Pyogenic Skin Lesions Accompanying Chronic Ulcerative Colitis 


tissue. The examination was othei’wise essentially nega- 
tive. His blood pressure was 110/80. 

Clinical pathology. Urines showed a specific gravity of 
1.010 to 1.014 with 0 to slight trace of albumen, 5 to 30 
pus cells and 5 to 30 RBC. Blood showed a moderate 
anemia. Stools were liquid and grossly bloody. No amoebae 
were found. Blood NPN. was 65. Culture of throat and 
leg ulcers showed staphylococcus aureus and haemolytic 
streptococcus. Urine cultui’es — on two occasions showed 
staphylococcus albus; on one occasion — no growth. Blood 
cultures were negative. Culture from ulcer of colon (taken 
at sigmoidoscopy) showed B. coli, staphylococci, and 
streptococci. 

A diagnosis of ulcerative colitis was confirmed by sig- 
moidoscopy and barium anema. 

Clinical course. Throughout his stay in the hospital 
the patient had a low grade fever. Two days after ad- 
mission another ulcer appeared on the buccal surface of 
the mouth. Because of his painful throat it was difficult 
to get him to take fluids by mouth. The blood NPN. had 
risen to 115 and the patient was slightly drowsy. He was 
given large amounts of fluids under the skin and by intra- 
nasal catheter for three days. As a result there was an 
increase in the urinary output and the throat and mouth 
lesions became less painful so that he was able to take 
sufficient fluids by niouth and later a low residue diet. His 
bowel movements became less frequent, gradually became 
pasty and contained less blood. The blood NPN. fell; his 
throat and mouth lesions healed still further, and he felt 
generally better. 

At the time of discharge from the hospital, 23 days after 
admission, the ulcer on the leg had granulated in very 
well and was beginning to epithelialize. The mouth and 
throat ulcerations had entirely disappeared. 

Bowel movements were semi-formed, reduced to two 
daily and no longer contained gross blood although they 
were still guaiac positive. The blood NPN. had dropped 
to 29 but the urine still showed albumen, white cells, red 
cells, and casts. His general condition was markedly im- 
proved. 

Case No. 3, J, G., a 28 year old printer, in the short 
period of two and one-half years was admitted to the 
Beth Israel Hospital five times because of ulcerative 
colitis and associated complications. His illness began 
suddenly, early in 1932, with severe bloody diarrhea and 
abdominal cramps, followed shortly by marked weakness 
and loss of weight. Because of peri-anal abscesses and 
pei’sistent activity of his ulcerative colitis, an ileostomy 
was performed. In February, 1933, he developed super- 
ficial furuncles all over his body. 

In June, 1933, an abscess formed over the lateral aspect 
of the left ankle. This was incised and drained at home. 
It continued to become progressively more painful and 
swollen so that on July 22, 1933, he was again admitted 
to the hospital. Local examination showed over the left 
lateral malleolus and lateral aspect of the left foot a large 
red hemisphei'ical swelling which was soft, fluctuant and 
tender. There were numerous small openings which dis- 
charged a yellow pus. This carbuncle was incised and 
warm boric compresses applied. On July 30 the entire 
sui’face sloughed away leaving a granulating area 12 cm. 
in diameter. With saline dressings the granulating area 
became clean and on August 17, pin point grafts were- 
applied and “took.” He was discharged on August 22, 
1933. 

Six weeks later the swelling of the left ankle recurred 
and was drained. 

Clinical pathology was essentially negative expect tor 
hypochromic anemia. 

On November 2, 1934, he was admitted to the Bickui 
Cholim Hospital for chronic care. While at that institu- 
tion he developed further abscesses on his feet, associated 
with an exacerbation of bloody diarrhea and arthritis. ^ 

A culture taken from a freshly opened large abscess of 
his left ankle showed a pure culture of staphylococcus 
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albus. A similar culture takn through a sigmoidoscope 
from the base of an ulcer in the sigmoid showed the same 
organism. Therefore, an autogenonous vaccine was pre- 
pared and inoculations given. This was followed by strik- 
ing results in clearing both his skin lesions and his ulcera- 
tive colitis symptoms. 

Case No. 4, R. L., an eighteen year old girl was admitted 
to the Medical Service on March 11, 1932, with the chief 
complaint of intermittent bloody diarrhea and abdominal 
cramps of one year’s duration. 

Physical examination was essentially negative except 
for marked undernourishment and tenderness over the 
lower abdomen. 

A diagnosis of chronic ulcerative colitis was made on 
the basis of sigmoidoscopic and Roentgenologic evidence. 

She remained in the hospital for 5 days and then left 
against advice. 

On June 2, 1932, she was again admitted to the hospital, 
this time to the surgical service, because in spite of medical 
treatment the diarrhea and cachexia had become progres- 
sively worse. Over the anterior aspect of both feet there 
were superficial ulcerations— the right about 2x3 cm., the 
left 4x5 cm. in area. Both were covered by pink granula- 
tions. 

Her general condition remained poor, in spite of two 
transfusions. On June 4, 1932, an ileostomy was per- 
formed and pin point gi-afts were applied to the skin 
ulcerations. 

The cutaneous lesions healed, but bloody discharges from 
the I’ectum continued. In spite of the well functioning 
ileostomy her general condition remained extremely poor. 
Throughout her stay she was uncooperative and unman- 
ageable so that treatment was difficult. On July 26, 1932, 
she left the hospital once more against advice. 

She continued to pass blood and mucus by rectum. On 
June 5, 1934, 1% years later, she was seen on the emer- 
gency ward where examination showed the same severe 
emaciation, and a well functioning ileostomy. At that time 
she again showed some pustular involvement of her ankles. 

Case No. 5, L. B., a 43 year old mai-ried woman, with an 
irrelevant family history and past history, was first ad- 
mitted to the Beth Israel Hospital on December 18, 1933, 
because of bloody diarrhea of four weeks’ duration. She 
always had had four well formed bowel movements daily. 
She had fever and lost weight. 

Physical examination on admission was essentially nega- 
tive except for slight pallor. 

Sigmoidoscopy showed a marked redness and swelling 
of the mucous membranes of the rectum and sigmoid. No 
ulcerations were seen at that time but later examinations 
showed pin point ulcerations. A culture from one of 
these ulcers showed staphylococcus albus and B. proteus. 

After a 19 day stay in the hospital on a medical and 
dietetic regime, she had improved sufficiently to be dis- 
charged home. 

There she did fairly well until September, 1934, when 
there was an exacerbation of the bloody diarrhea. After 
this had continued for two weeks, two indurated red areas, 
about 4 to 5 cm. in diameter, appeared on the right thigh 
and left buttock, and she had pain on the spine. Ten days 
later an abscess formed on the dorsum of the right little 
finger. 

She was admitted to the Beth Israel Hospital for the 
second time on October 8, 1934, and the abscess was in- 
cised and drained. Under medical regime the colitis im- 
proved. However, the local infection of the little finger 
persisted and X-ray revealed an osteomyelitis. The cultures 
of the pus from the abscess showed staphylococcus albus. 

DISCUSSION 

These five cases have much in common. All occur- 
red in chi'onic idiopathic ulcerative colitis during the 
height of an acute exacerbation. All had febrile reac- 
tion, were more or less toxic and had an active diar- 
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rhea with watery stools, containing mucus, blood and 
pus. The two patients who had an ileostomy showed 
considerable muco-purulent-sanguinous rectal dis- 
charges. In none of these cases could either Bargen’s 
organism or entameba histolj-tica be isolated. Bacil- 
lary dysentery was excluded by negative cultures and 
.specific agglutination tests. Various organisms were 
cultured in three cases from smears taken from the 
base of the ulcers in the sigmoid. The organisms cul- 
tured were staphylococcus aureus, staphylococcus albus 
and the hemolytic streptococcus either separately or 
together, but there is no evidence as to whether these 
were the primary cause of the lesions or secondar 3 ' 
invaders. In two out of three cases the same organ- 
isms were found in the skin lesions as in the. ulcers of 
the intestinal mucosa. This suggests the possibility 
of a metastatic origin of the skin infection. However, 
we have no proof that metastatic infection has actuallj' 
occurred in these cases or in any of the cases reported 
in the literature. 

A lowered resistance to infection seems to plaj’ an 
important role in the etiologj’ of these skin ulcera- 
tions, whether these are caused bj’ organisms which 
get into the skin by direct invasion or are carried 
there through the blood stream from the diseased 
colon. In those instances in which recover}’ took place, 
improvement in the skin ulcerations accompanied im- 
provement of the general condition of the patient. 

The skin lesions encountered in these five cases as 
well as those described in the literature vaiy a great 
deal in severit}’. In some cases they were merely 
punched out ulcerations or redness, swelling and in- 
duration without abscess formation, in other cases 
there were multiple distinct abscesses. In Case One, as 
well as in the case illustrated in Rankin, Bargen and 
Buie’s book (Fig, 2) there were deep ulcerations involv- 
ing a large part of the skin and subcutaneous tissues. It 
is interesting to point out, that an ileostomy does not 
prevent any distant skin involvement, provided that 
the colon infection persists, as it frequently does. The 
skin infection occurred in Case Three 15 months after 
an ileostomy and in Case Four — 18 months. In both 
cases infection of the colon pei’sisted in spite of the 
operation and a colectomy was advised but rejected by 
the patients. The amount of colon involvement does 
not seem to bear any relationship to the severity of 
the skin infection. 


The early skin lesions often resemble toxic skin dis- 
eases. In the literature we found some references to 
these manifestations as pemphigus, blebs and erythema 
nodosum. Their course, however, is not typical and in 
most cases pyogenic infection occurs. 

The treatment of the pyogenic skin infections in 
the course of an ulcerative colitis is largely sympto- 
matic. Incision and drainage of single abscesses, heat 
— dry or moist — in the punched-out ulcerations. In 
the one case in which autogenous vaccine was tried 
the results were apparently excellent. When the infec- 
tion is widespread and deep the management may be- 
come very difficult and the prognosis serious. In one 
case the skin infection was the primary cause of death. 
The treatment must naturally be directed at the same 
time to the management of the primary disease, 
namely the chronic ulcerative colitis. IVhatever man- 
agement will cause a remission of the chronic ulcera- 
tive colitis, will contribute to the healing of the 
pyogenic skin infection. 

SUMMARY 

Five cases of chronic idiopathic ulcerative colitis 
complicated by infection of the skin are presented. In 
all cases the skin infections occurred during the height 
of an exacerbation and in four of the five cases sub- 
sided together with the remission of the colitis. One 
case succumbed to the infection. 

The possible mechanisms which play a part in the 
skin infections during the course of an idiopathic 
ulcerative colitis, are discussed. The skin lesions a.s 
encountered in this series as well as those in the litera- 
ture are described. The treatment is outlined. 
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Is Phenolphthalein Harmful? 

Bv 

PROF. ZOLTAN v. VAMOSSY* 

BUDA PEST. HUNGARY 


I T becomes necessary to discuss this question for the 
following two reasons: first, because I was the 
one to introduce phenolphthalein as a laxative; and, 
secondly, because of the occasional unfavorable re- 
ports regarding its use. 

Before proceeding any further, I wish to correct 

♦Director, Pharmacological Institute of the Royal Hungarian Univer- 
sity at Boda Pest. 

Submitted November 2. 1935. 


the erroneous impression as to the manner in 
I came upon the action of this drug. It is stated that 
phenolphthalein was advocated for the denaturing o 
wines made from the husks of grapes (artificial wines 
used by the poorer classes who added sugar water to 
the pressed hu.sks of grapes and allowed it to ferment), 
and that diarrhea was then observed following the use 
of such wines. It is unfair to the Hungarian Govern- 


V. Vamossy — Is Phenolphthalein Harmful? 


23 


ment to think that they would have permitted anj’^thing 
to be added to any drink without previouslj' investi- 
gating its effect on the health of its people. The 
Federal Public Health Council has functioned in Hun- 
gary since 1876. Every Federal regulation and licen- 
sure regarding the use of drugs has to pass through 
this body, and even to this day the sale of phenolph- 
thalein in the form of chewing gum or candy is re- 
stricted to chemists and cosmetic shops, and it cannot 
be obtained elsewhere. It must be sold in packages 
accurately labeled as to the active ingi’edient and the 
dose. That the laxative properties of this drug could 
not possibly have been discovered by the drinking of 
adulterated wines, may be noted from the following. 
Phenolphthalein turns pink in an alkaline solution 
even in a dilution of one to ten millions; and, as the 
amount of phenolphthalein that is needed to detect 
these wines is infinitesimal (0.1 Gm. to 100 liters), it 
would be necessary, even if 1 Gm. were used, to drink 
at least 10 liters of the wine before diarrhea would 
develop. 

Wlien it was proposed to denature artificial wines 
with phenolphthalein, I was first entrusted with the 
task of investigating the harmlessness of this reagent. 

I carried on numerous experiments on animals with 
negative results. One small pet dog that received 6 
gm. of phenolphthalein became quite constipated and 
passed fecal masses as if it had been fed on a diet of 
bones, but these fecal masses became crimson on the 
addition of alkali. Following this, the drug was tried 
on man. A colleague took ! gm. and I took 1.6 gm. of 
phenolphthalein at 11 a. m. The effect appeared be- 
tween 1 to 3 p. m. that afternoon, in the form of three 
to five wateiy evacuations accompanied by some boi'- 
borygmi. A similar action occurred that evening and 
also the next morning, but in no way disturbed us 
from our regular afteimoon laboratory work or our 
night's rest. I became convinced that I had discovered 
a laxative of great merit. It was easy to take owing 
to its tastelessness. It did not gripe and did not seem 
to have any drastic effect even in large doses (1.5 
gm.). It was later found that 0.1 gm. taken in the 
evening emptied the contents of the colon the follow- 
ing morning, resulting in a copious but soft movement. 
Our clinical co-workers had the same experience with 
this drug and obtained the same results, emphasizing 
that they found no contraindications to its use in 
various organic disturbances, not even in patients suf- 
fering from kidne}^ affections. Of pai-ticular value 
was the report of pediatricians that children and even 
infants reacted well to this laxative and showed great 
tolerance to it. The pediatricians preferred it to the 
troublesome castor oil because phenolphthalein was 
mild in action and pleasant to take. Other clinicians 
noted that bedridden patients required a greater dose 
of phenolphthalein than ambulant patients. Febrile 
patients were more resistant to the action of this 
drug, owing to the recognized physiological and path- 
ological behavior of the intestinal tract in such states. 

I therefore introduced this laxative in 1902 (1) on 
the basis of animal experiments, on observations on 
myself and mj’^ associates and also on its clinical trial 
in a great many adults and children. I made fhe 
statement then, and I still believe so today, that phen- 
olphthalein is harmless. It has received support from 
many clinicians who cited their experience in thou- 
sands of cases where this laxative was used without 


any mishap (2). You i-ead in some of the literature 
that phenolphthalein may cause irritation of the kid- 
ne 3 ’-s, yet these observers never noted such ill effects 
pertaining to the kidneys or anj’^ of the other excretorj’^ 
organs. It is a laxative in common use for many 
years, particularly in the United States, where the 
sales last jmar, according to the U. S. Tariff Commis- 
sion, amounted to 451,418 pounds. This means that 
several billion doses of phenolphthalein in various 
preparations, were consumed in 1933 alone. The 
numerous reports of overdoses with no ill effects (3) 
also supports my contention of the harmlessness of the 
drug. Among these will be found an instance where 
a child, 314 years old, took as high as 96 grains of 
phenolphthalein with apparently nothing more than 
the added purgative action and some slight vomiting 
(see footnote 3f). 

There are about twenty separate instances cited in 
the literature where some general disturbance has 
been attributed to the use of phenolphthalein. I con- 
sider most of these reports as not definitely proven. 
Sollman (4) states that the reactions reported by Holz 
(5a), Best (5b), Zabel (5c) and others, are doubtful 
in nature. Hj’^drick (6) detected a tx'ansient album- 
inuria following an average dose of phenolphthalein. 
Other obsexwers (7) failed to confix'm the findings of 
Hj^drick. Assuming that the repoi-ted reactions are 
due to phenolphthalein, it still shows that considei-ing 
the enormous number of doses consumed, such I’eac- 
tions are so few as to be practically negligible, no 
more than can be accounted for by an unusual idio- 
syncrasy of cei'taixi individuals. 

Mj'- endeavors to reveal the mode of action of phenol- 
phthalein were futile, and to this day I can only speak 
of the probability of one theoxy. The reason for this 
is primarily due to the fact that the drug is inactive 
in animals except with large doses fi*equently I’epeated. 

I did notice purgative effects from phenolphthalein in 
cats living on a milk diet but these experiments wex'e 
not conclusive as this occuri-ed in a number of other 
cats as a I'esult of feeding milk alone. The fact that 
this drug seems to be effective in man only points to 
intex-esting but unexplained diffei'ences between the 
bowel functions of mammals and man. The watexy 
evacuations that follow the use of phenolphthalein in 
man resemble those pi'oduced by salts of low diffusing 
capacity. This led me to consider the possibility that 
in the human intestine phenolphthalein fox*ms a sodium 
salt leading to fluid retention which becomes respon- 
sible for the mild laxative effect. Indeed my experi- 
ments with diffusion funnels have shown that a 1% 
solution of the sodium salt of phenolphthalein is capa- 
ble of holding so much water that the fluid in the dif- 
fusion funnel reached the height of 3 meters while 
the animal membrane bulged considerably downward. 
After many unsuccessful experiments the 1.25% solu- 
tion — as computed fi’om the lowering of the freezing 
point — px-oved the osmotic pressure, to be equal to 1.75 
atmosphex'es. 

Howevei-, the theoxy that the mode of action of 
phenolphthalein was due to the formation of a sodium 
salt of low diffusion properties, could not be main- 
tained in view of the fact that small doses of the drug 
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were effective. Such great molecular action could not 
be expected from such minimal amounts. Further- 
more, although the drug has been in use for many 
years, examinations of the small intestinal contents of 
man at autopsy, have never revealed them to be of a 
pink coloration, nor could this be obseiwed in any of 
my experimental animals. This, however, can be ex- 
plained because the alkalinity of the small intestine is 
not due to a .strong alkali but to sodium bicarbonate. 
Its absorption amounts to vei' 3 ’ little, for 87% of the 
drug was recovered from the feces of a dog which had 
received 3 gm. of phenolphthalein. 

The question has been raised, does phenolphthalein 
injui-e the liver? This originated with Dr. F. J. Cul- 
len, former!}' director of the U. S. Federal Food and 
Drug Administration in Washington, who accuses 
phenolphthalein of causing injury to the liver tissue. 
I have never read or heard of such an effect on the 
liver, and assumption is far from proof. On the con- 
trary, several investigators have used the drug in 
patients with acholic stools and have found its action 
favorable (8). Cases have been reported where the 
halogen compounds of phenolphthalein used in roent- 
genography of the gall bladder — ^tetraiodophenolphtha- 
lein, phenoltetrachlorphthalein, tetrabromphenolphtha- 
lein — have caused injury' to the liver. Some of these 
have laxative action but cannot be considered in the 
same light as phenolphthalein, from which they differ 
chemically. It is certain that the reports of injui'y to 
the liver produced by the halogen compounds, have 
been confused and wrongfully attributed by Dr. Cullen 
to phenolphthalein. 

Phenolphthalein acts as a laxative but is of no value 
for any of the diagnostic procedures for which the 
halogen compounds are used. Practically ninety' per 
cent of phenolphthalein is immediately excreted with 
the intestinal e.xcretions. The drug cannot be detected 
three or four day's after ingestion. The rare instances 
in which a reaction occurs may only be due to the 
comparatively small amount of the drug that is ab- 
sorbed, which either induces sensitization or else pro- 
duces symptoms in one already' sensitized. There is 
reason to believe that the small amount of phenol- 
phthalein absorbed is converted into a conjugate, prob- 
ably a sulpho-compound. If so, it is harmless because 
another sulpho-derivative of phenolphthalein — ^phenol- 
sulphonephthalein — is being used intravenously as a 
kidney function test, and so far no ill effects have been 
noted following its use, 

Phenolphthalein has established itself as a useful 
la.xative. Its effect is limited to the intestinal tract. 
It has found its way into every pharmacopoeia and 
various other medical texts, but in none is it listed as 
a poisonous drug. Its popularity is reflected by' the 
numerous laxatives, digestive mixtures, cholagogues, 
etc., on the market, containing phenolphthalein. I de- 
rive great satisfaction in contemplating the benefit 
that physicians have achieved with this drug in 
patients. When one compares the few “reactions” re- 
ported with the countless instances in which the drug 
is used without any ill effects, such “reactions” must be 
considered mostly as pure coincidences. No one should 
take the reports of such ill effects seriously unless they 
are unqualifiedly proven. 

The most characteristic example of a fortuitous 
“i-eaction” is that recently reported by Cleeves (9), 


who observed the death of a boy 10 years old, following 
the taking of an overdose of phenolphthalein I will in 
elude here the clinical history and post-mortem fimb 
ings of this case in full, in order to present a elpTi- 
view of the entire case. ' ^ 

One-half box (1.15 Gm. of phenolphthalein) of the well 
knoivn American purgative, Ex-Lax tablets, was taken bv 
a ten-year old boy. A copious diarrhea developed which 
passed off without trouble and without any medication 
The following day the temperature rose to 41° C. and be- 
cause of this Dr. Cleeves who was called, prescribed bis! 
muth pow'ders. The boy felt much better on the next dav 
of his illness but owing to the continued fever, another 
physician was called, who prescribed sodium salicylate 
The boy’s pulse was 130. The fever persisted and on the 
fifth day a sudden eruption of huge wheals with sharply 
marginated serpiginous borders developed on the abdo- 
men, legs and arms, and lasted for twenty-four hours. On 
the sixth day of illness, hemiplegia was noted and the 
child became delirious. Multiple petechiae appeared on 
the abdomen and subcutaneous hemorrhages developed on 
the feet. The fever remained at 40° C. Coma finally 
supervened, with gradual failure of respiration, and the 
child died on the ninth day after taking the la.xative. Ilis 
urine was examined repeatedly and remained normal until 
the last day when blood appeared in it. 

No stool or blood studies or histological examinations of 
the skin lesions, nor a chemical examination was made 
during the boy’s illness or after death.' At the post- 
mortem, a great many hemorrhages were found in the in- 
testine as well as in all organs such as the kidney, liver, 
brain, meninges and cardiac muscle. Infarcts were noted 
in the aortic valves. The spleen was four times the normal 
in size, soft, dark red, and the adrenal glands were almost 
liquified. In the right island of Reil of the congested 
brain, a large size hemorrhage was visible which was prob- 
ably the cause of the hemiplegia. The pathological picture 
was that of a systemic vascular disease. 

Any one who reviews this clinical history and post- 
mortem findings with careful attention to all the de- 
tails in this case, would immediately see that the con- 
dition had nothing whatever to do with the drug and 
that one is dealing here with a severe toxic effect, the 
latent period of which happened to coincide with the 
taking of Ex-Lax tablets. How and when this toxin 
entered the body of this previously perfectly healthy 
boy and what the nature of this cellular poison could 
be, whether it was ingested in the form of bacteria or 
spoiled food, cannot now be proven. Perhaps it could 
have been revealed by a more careful study at the 
time of illness or immediately after death. The cause 
of death •\vas rather hastily ascribed to “acute enter- 
ocolitis due to the eating of Ex-Lax tablets.” Others 
have referred to this case as it is so on record, al- 
though a perusal of the original report shows that the 
cause and effect is by no means definitely established. 
The evidence submitted is the post hoc ergo propter 
hoc kind and therefore open to the just criticism that 
such obsen'ations merit. 

I have included the rather detailed report of this 
unusual case of Cleeves only to prove my own argu- 
ments. I do not believe that there will be even a single 
colleague among my readers who will be willing to see 
in this case, any connection between phenolphthalein 
and the febrile hemorrhagic toxic effects described by 
' Cleeves. Moreover, I am convinced that my colleague.^ 
who have used phenolphthalein on any number of occa- 
sions with absolute satisfaction read this article in 
America with the same criticisms that I have made 
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and confidently continue to prescribe phenolphthalein 
without hesitation. 

The report of this fatal case appeared opportunely 
for Dr. F. J. Cullen, formerly the Director of the 
Federal Food and Drug Administration of the De- 
partment of Agriculture, in Washington, who is striv- 
ing to restrict the public from the use of laxatives and 
other drugs, no matter how harmless they may be, 
when put up in the form of candy or chewing gum. 
As I mentioned before, I share entirely Dr. Cullen's 
viewpoint according to which it is a fact that there 
is no possible, logical excuse that patent medicines 
(specialties) should be put up in misleading candy 
form and should be available for sale to the public 
without differentiating medicine from candy. But I 
am sorry that in his fight for this principle, he de- 
clares w’ar only on phenolphthalein and after citing all 
the incriminating data including the Cleeves case, he 
finally ends by stating that it is generally known that 
phenolphthalein has a well recognized injurious effect 
on the liver. The latter statement has no foundation 
in fact. No purpose will be achieved by exaggeration 
or distortion of the truth. One defeats the very aims 
desired to be attained by such methods. 

,This review will be incomplete if I should fail to 
mention the reliable observations which seemingly 
indicate that veiy occasionally certain individuals have 
an allergic hypersensitiveness to phenolphthalein. This 
hypersensitiveness usually manifests itself in a mild 
skin eruption (Abramowitz (10a), Wise and Abramo- 
witz (10b), Ayres (10c), Corson and Sidlick (lOd), 
Rosenbloom (lOe), Ely (lOf)). Such observations 
have been made since 1918 following the extensive in- 
vestigations of Storm VanLeeuwen on allergy and 


asthma which stimulated lurther work of this .sort in 
the United States. In later years report.s of .skin erup- 
tions from phenolphthalein have appeared from various 
parts of Europe and recently our own Dermatologi.'its 
have encountered instances of this sort which alto- 
gether may be considered rather rare and nothing 
more than a curiosity. These are considered idiosyn- 
crasies and they are of no more significance than those 
idiosyncrasies brought on by berrie.s, lobsters, sweet 
cream, pollen, chicken feathers, horse hair mattresses, 
etc., Avhich certain individuals cannot tolerate. IVe 
also sometimes find patients who po.ssess an idio- 
syncrasy to drugs like aspirin, bromides, digitalis, 
iodides, ipecac, and the antipyretics and analgesics, 
but who \vould even think of giving up these valuable 
drugs for that reason? 

I owe this short critical review' of the reports empha- 
sizing the harmful effects of phenolphthalei)i to my 
colleagues and my conscience because I have been re- 
sponsible for its w’orld w'ide usage. I have no inten- 
tion of showering phenolphthalein with undeserved 
praise. The many publications which have appnjved 
the use of this drug on the basis of innumerable and 
careful clinical observations support m.v contention 
that phenolphthalein is harmless. In view of the popu- 
larity of phenolphthalein this is really unnecessary, 
yet it is my desire that my colleagues should be con- 
vinced of the harmlessness of phenolphthalein, a.s a 
am. They should receive reports of the ill effects of 
this drug that are based on post hoc ergo propter hoc 
reasoning w’ith scepticism and form their opinions 
based on their own experiences and on those of other 
reliable investigators, as befits independeniiy think- 
ing phi’sicians. 
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I N this paper, the authors will report the results ob- 
tained on the prevention of the occurrence of jejunal 
ulcer in dogs when operated according to the method 
of Exalto (1) and Mann and Williamson (2). This 
method involves an end-to-end gastro-jejunostomy, and 
the diversion of the pancreatic juice and bile into the 
last twelve inches of the ileum. This method was 
chosen, first, because from 95 to 100 per cent of dogs 
so operated develop jejunal ulcers, and second, because 
of this regularity of occurrence of ulcer, positive re- 
sults obtained by a therapeutic procedure would have 
more significance. The prophj'lactic therapeutic agents 
employed were (a) gastric mucin, (b) alkalies, (c) a 
mixture of gastric mucin, alkalies and raw ground 
pancreas. Experiments have also been made in which 
the effect of gastric mucin and raw ground pancreas 
on the healing of an ulcer after its development was 
studied. The results of gastric analyses, hemoglobin 
and plasma bicarbonate determinations ■svill be re- 
ported. 

CONTROL EXPERIMENTS 
It should be borne in mind that the diversion of the 
bile and pancreatic juice into the lower ileum per se 
produces a marked disturbance of digestion and the 
large majority of animals so operated lose consider- 
able weight and require special care in regard to 
hygiene and nursing. 

The animals in this series of studies were kept in cages 
usually containing excelsior bedding and were fed a diet 
of ground meat, either fresh or brought to the boiling point 
(chiefly the latter) as preferred by the individual animal, 
and milk. The animals were fed three times daily, some 
eating all the food within a short period, others eating 
throughout the day. The stomach tube w-as not used on 
any of the control dogs, but it was frequently used to ad- 
minister therapy in the treated dogs. 

Mann (2) reported the jejunal ulcers develop in dogs 
prepared by his method in from three weeks to four 
months post-operatively, the average time being about one 
month. He did not cite specific data, but he stated that 
from 90 to 95 per cent of the dogs develop ulcer. Morton 
(3) obsen-ed that all of twenty dogs similarly operated 
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developed ulcer in from fourteen days to four months. 
Owings and Smith (4) found that ulcers occurred in all 
of ten dogs in from forty-two to 428 days, the average 
being 118 days. L. R. Dragstedt (5) found that ulcers 
occurred in six dogs in from twenty-six to sixty-one days, 
the average being thirty-nine days. 

Since the hygiene and diet of dogs operated on according 
to the method employed may be of some significance, it was 
thought best to operate a control series and determine the 
occurrence of jejunal ulcer on our diet and under our 
laboratory conditions. We should add that in every dog 
operated the duodenum was anastomosed to the ileum 12 
to 15 cm. proximal to the ileo-cecal sphincter. 

Accordingly, forty-two healthy dogs were operated and 
used for untreated controls. (If the dogs are prepared 
properly before the operation, the immediate mortality of 
the operation is practically zero). In all of the forty-two 
untreated control dogs, jejunal ulcer was found at death 
in from fourteen to 120 days post-operatively, the average 
being seventy-eight days. 

In order to use the data obtained on the control dogs 
more effectively and to compare, vide infra, the data 
obtained in the control group with that of the treated 
groups, curves A and B in Figure 1 were constructed. 
Curve A represents the percentage survival-time curve 
of the forty-two untreated control dogs with a Mann- 
Williamson operation, all dying with ulcer but not 
always directly due to the complications of ulcer. For 
example, referring to Curve, .A, it will be noted that 
50% of the dogs had died with ulcer at 11 weeks. Curve 
B represents the time of diagnosis of ulcer in' twenty- 
two of the dogs. For example, referring to Curve B, 
it will be noted that 50% of the dogs had developed 
ulcer at 7 weeks. The diagnosis was made on the basis 
of “tarry stools" or gross blood in the gastric analysis ; 
in eight the diagnosis of ulcer was confirmed by surgi- 
cal exploration. These curves will be used later to 
interpret the data or the prophylactic effectiveness of 
the therapeutic measure employed. 

GASTRIC SECRETORY AND BLOOD STUDIES 

It was obviously important to possess knoivledge 
concerning the effect of the operation on gastric secre- 
tion and emptying time. In addition, since the alkaline 
juices were being passed into the ileum near the colon, 
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they would be more subject to loss from the body. 
Thus, it was considered important to follow the alka- 
line reserve in a group of the animals. Hemoglobin 
and hematocrit determinations were also made. 

McCann (G) seems to have made the only study to de- 
termine whether or not gastric acidity is influenced by 
the Exalto-Mann-Williamson operation, or to determine 
whether the ulcer is due to an acid chyme of normal or 
hypernormal quantity and quality. By a method of frac- 
tional gastric analysis, he measured the effect of the Mann- 
Williamson operation on the acidity of the gastric contents 
during digestive activity and during rest. He repoHed 
that there was no essential alteration in the character of 
the curves of the acidity of the gastric contents in response 
to the test meal after the Blann-Williamson operation, and 
concluded that “these ulcers have occurred with the pas- 
sage of chyme of normal acidity.” Yet, during the stage 
of ulcer formation, he noted the development of an in- 
crea.sed quantity of resting basal secretion, and a post- 
operative impediment to emptying. Morton (3) also found 
by roentgenologic study that there was a slight stasis 
during the first two weeks after operation and that this 
subsequently increased. We considered McCann’s work in- 
complete and desired further information. 

Outline of methods. Dogs in this experiment were car- 
ried through three stages, namely, before, during, and 
after experimental induction of jejunal ulcers. In the first 
stage, control values were established for the following 
tests: the acidity of the gastric contents in response to a 
meal, the carbon dioxide combining power of the blood 
plasma, the red corpuscle and plasma volume, and the 
weight. The dogs were then subjected to the operation, 
which produces ulcer in 95 per cent or more of dogs, and 
were thus in the stage during ulcer formation. During 
this stage, further determinations of the values for the 
above tests were made. After the diagnosis of ulcer was 
made, either by surgical exploration, or clinical and labora- 
tory observations, the dogs were in stage 3, or that after 
development of ulcer. 

The various determinations were continued during the 
stage, in which treatment was given. Complete autopsy 
records were made at death or after etherization. 

Explanation of experimental methods. The acidity of 
the gastric contents after a standard meal was determined 
by withdrawing through a large stomach tube a sample of 
gastric contents, at 2, 4, and G hours, or longer, after the 
feeding. The standard meal consisted of 200 c.c. milk, 100 
gms. of finely ground meat and 60 gms. of finely ground raw 
pancreas. The test meal was always given after 10 hours 
of fasting to insure an empty stomach, i.c., in the morning 
at eight o’clock. Free acid was determined by titrating 
against N/40 NaOH using dimethylaminoazobenzone as an 
indicator, and total acid by using phenolphthalein as an 
indicator. The response to the meal before operation was 
determined on 4 to 8 different, generally consecutive, days. 
The carbon dioxide combining power of the blood plasma 
was determined by the Van Slyke method. The red cor- 
puscle count and plasma volumes were determined from 
the hematocrit reading made on the blood drawn for the 
carbon dioxide determination. The body weight was re- 
corded at various times throughout the entire experimental 
period. 

The operation was then performed, and from 10 to 12 
days of post-operative convalescense were allowed before 
the daily test meals and aspiration of samples were re- 
sumed. 

During the period of treatment, the acidity of the gastric 
contents in response to the test meal was recorded in the 
following manner. The 7:00 a. m. and subsequent mucin 
feedings were omitted; the meal was fed at S:00 a. m., and 
aspiration of samples of stomach contents made at 10:00 
a. m., 12:00 noon, and 2:00 p. m. Following the last a.s- 
piration, unless others were made, the dog was given 
the regular mucin-alkalie-raw pancreas feeding, and the 


cooked meat, and the schedule of three or four times daily 
feedings was recommenced. 

During the control period before operation, aspira- 
tion was diflicult, due to the lack of appreciable fluidity 
of the gastric contents. The -stomneh emptied between 
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four and six hours after the meal. After the oiiera- 
tion, however, all aspirations were easily accomplislied 
and were productive of large amounts of non-viseous 
fluid containing a heavy suspension of fine particles. 
Over 200 c.c. could often be aspirated at 4 hours, and 
most always at 6 hours. 

Weight loss and appetite. During the post-operative 
period, the dogs manifested marked polyphagia, eating 
very rapidly much larger quantities than normal dogs 
of the same size. We presented all the food they could 
eat. However, the dogs lost on the average one-third 
(31 per cent) of their body weight between the time of 
the Mann-Williamson operation and autop.sy. Eighty- 
four per cent of this loss had occurred by the time the 
diagnosis of ulcer had been made. Forty-five per cent 
was in the first 17 days after operation, which was 35 
days before the average time of development of ulcer 
and w'as 7 days before the earliest ulcer formed in this 
group, which was one diagnosed by exploratory at 24 
days. Thus, one-half the weight loss occurred in tlio 
first 2'/2 weeks, before any ulcers were present, and 
four-fifths by the time the ulcer had developed. This 
furnishes ample verification for the statement < 7 ) 
that jMann-Williamson operated dogs have a marked 
nutritional disturbance. 

Acidity averages. The acidity averages for all 
twenty-two dogs, based on 444 test meals and 2,004 
titrations, are found in Table I, which is constructed 
on the basis of values for the individual dogs given in 
Tables II and III. The graphic representations of 
curves for these average values (Figure 2) show more 
or less post-operative increase in both free and total 
acidity at each of the three aspirations during the 0 
hour period of observation. A relatively higher 2 hour 
fi’ee acidity distinguished the po.st-operative free acid 
curve from the closely parallel control. 

Post-operatively, the gastric contents have a higher 
total acidity, which continues for a greater period of 
time. 

After diagnosis of nicer by exploration iS dog.s. 
Table Xj, even though treatment was given, the aver- 
age acidities, both free and total, were di.stinctly 
higher (Figure 2, Curve 3). This must have been due 
to the operation. The jejunotomy must have caused 
increased local irritation and consequently greater re- 
tention of secretion. In the dogs where ulcer was 
diag-nosed by observation, and the treatment started. 
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the acid values are lower (Figure 1, Curve 4). The 6 
hour acidities show the frreatest differences; at this 
aspiration, the free acidity exceeds that of the control 
and of the post-operative periods. 

Individual acidity averages. From a studj’ of the 
individual dogs, it is evident that in each dog the 


Cann. This and the very evident fluidity of the gastri 
contents leads us to conclude that following the onera 
tion a greater volume of secretion was produced ThU 
was true of everj' dog regardless of the acid values “ 
The results of the study of hemoglobin and hemato- 
crit determinations revealed that an anemia does not 
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.156 

.269 

.291 

.270 

.055 

.097 

.127 

.294 

.338 

.309 

21 1 .010 

.074 

.123 

.335 

.388 

.356 

.072 

.100 

.163 

.364 

.337 

.369 

22 .018 

.074 

.197 

.347 

.363 

.349 

.052 

.108 

.138 

.322 

.344 

.351 


Combined 
Average 0.028 


0.104 


0.132 


0,323 


0.357 


0.309 


0.051 


0.107 


0.13C 


0.328 


0.3C9 


0.361 


secretion might post-operatively remain unchanged, or 
exhibit any one of four possible variations in gastric 
secretorj- response. About 50 per cent of our dogs 
showed a post-operative increase in both free and total 
acidity. Only one dog (No. 13) showed a post-opera- 
tive fall in both free and total acidity. 

The increased "continuous phase” of gastric secre- 
tion teas very evident and marked which confirms Mc- 


Table III 

Average Acidity After Diagnosis of Ulcer at Explora- 
tory Operation and Gastric Mucin Treatment 



Free Total 

Hours after meal 

Do;:. No. 

2 

4 

6 

2 

4 

6 

3 

.036 

.103 

.174 

.352 

-365 

.353 


.067 

.192 

.255 

.386 

.403 

.396 

r 

.033 

.139 

.216 

.378 

.432 

.423 

7 

.109 

.134 .167 

.332 

.334 

.297 


.036 

.183 

.205 

.412 

.438 

.422 

A\ora;:c 0.056 

0.150 

0.203 

0.372 

0.394 

0.378 

.Average Acidity After Diagnosis of Ulcer by 
Clinical and Laboratory Examination and Mucin 
and Alkali Treatment 

Doc No. 

Free Total j 

Hours after meal 

2 i 4 , 6 f 2 

4 i 6 ! 

9 .009 

.060 j .115 

.328 

.359 

.368 

n : .077 

.176 j .188 

.282 

.339 

.308 

12 oca 

.129 .205 

.325 

.357 

.377 

13 1 .ooa 

.076 1 .130 

.321 

.341 

.329 

14 , 015 1 .121 1 .158 

.342 

.389 

.344 

15 i .028 1 .062 i .139 

.303 

.335 

.345 

17 t .043 1 .OS'- .133 

.330 

.334 

.364 

19 ) .043 1 .0^4 i .125 

.325 

.366 

.312 

! '' 

A\<«cc 1 0.03C 1 n.lOO 1 0.140 

0.320 

0.353 

0.340 


appear until the ulcer starts to bleed. This was true 
without a single exception. This shows that anemia is 
not the cause of the ulcer. The response of the dog to 
therapy was directly reflected by a rise in hemoglobin 
and hematocrit. The hemoglobin would rise and re- 
main high during the chronic stage of ulcer, until 
bleeding started again. This was true of all dogs 
sho^vn in Table XI. Perforation would occur in the 
presence of normal hemoglobin and hematocrit values. 

Observations on Plasma CO„ Combining Poiver: The 
control values for the plasma bicarbonate reserve 
varied from 48 to 55 per cent. From one to six weeks 
post-operatively every dog showed a decrease in plasma 
alkaline reserve, the values ranging from 30 to 48. 
About one-third of the dogs showed a gradual decline, 
the others fluctuated considerably. When hemorrhage 
started the drop was increased. During the week 
before starting mucin-alkaline-pancreas therapy, the 
values ranged from 29 to 48, the average being 3/. On 
therapy the plasma bicarbonate was increased to or 
above normal, none rising above 68. The plasma bicar- 
bonate would then fall depending on the amount of 
hemorrhage; only one dog fell below’ normal, however. 

No correlation existed between the post-operative 
rate of fall of blood alkaline reserve and the rate of 
development of ulcer, although these determinations 
were made primarily to detect such a correlation. Such 
a correlation might have been possible, if fluctuations 
had not occurred to the extent observed. These fluctua 
tions may have been due to either variations in t e 
amount of pancreatic and biliaiw' alkalie lost ^ 
feces or to variations in blood loss which vvas not e 
termined accurately (in view of the diet accurate lass 
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of blood in the feces could not be determined} and 
daily. 

DISCUSSION 

Although the free and total acidity was more or 
less definitely increased in one-half the animals, the 
most striking finding resulting from the gastric analy- 
sis is the failure of the total acidity to fall at the six 
hour period, as in the controls, and the hypersecretion 

Table IV 

Effect of Gastric Mucm and Alkalies on the Rate of 
Gastric Emptying Time. (Constituents of each meal 
are given in the text) 


Emptying time? nvorage of 4 or more 


Dorr 

Meal 1 

Meal 2 

Meal 3 

Meal 4 

I 

4 hr 40 m 

4 hr 

4 lir 

3 hr 30 m 

11 

4 hr 25 m 

4 hr 

4 hr 

3 hr 40 m 

III 

4 hr 46 m 

4 hr 5 m 

4 hr 

3 hr 40 m 

IV 

4 hr 15 m i 4 hr 

3 hr 60 rn 

3 hr 30 m 


of fluid of high acidity. This did not occur just be- 
fore the development of the ulcer, but after the opera- 
tion, and was not affected by the presence of ulcer ; nor 
was it materially influenced by our therapy. We be- 
lieve that the varying degrees of hypernormal acidity 
observed in about one-half of the dogs was due chiefly 
to retention. But, the hypersecretion of fluid obsei-ved 
especially at 4 and 6 houi's after the meal and which 
continued afterwai'ds, as observed by McCann, is of 
special interest and we believe bears on the etiology of 
the ulcer that results. 

A discussion of the quality of the excessive fluid 
secretion and the mechanisms concerned in its forma- 
tion is hardly warranted in this paper (see Ivy, ref. 
8), but preliminai'y studies indicate that it is not 
materially influenced by relatively large doses of atro- 
pine. If this proves to be correct, it means that the 
mechanism concerned is not one of the normal mechan- 
isms for gastric secretion in the dog, all of which are 
depi’essed by atropine. The most likely hypothesis is 
that the irritation of the upper intestinal mucosa may 
result in the elaboration of histamine-like substances 
which on absoi-ption stimulate gastric secretion of HCl 
and fluid, and prolong the intestinal phase — an ab- 
noi’mal mechanism that would not be influenced by 
atropine except in toxic doses. 

SUMMARY 

1. Following the Mann-Williamson operation for 
duodenal drainage, there occurs an increase in both 
free and total average acidities in about one-half of 
the animals. In the others the aciditj' is not signi- 
ficantly altered. Gastric retention is present after the 
Jlann-Williamson operation and is at least partly re- 
sponsible for the early increase in free acidity. A 
marked increase in the intestinal phase of gastric 
secretion and in the continuous secretion occurs which 
unbuffered has a deleterious action to the especially 
susceptible jejunal mucosa (6, 7). There is no cor- 
relation between the time of ulcer appearance and the 
acidity. The nutritional or digestive disturbance in 
i\Iann-Williamson dogs is severe as shown by the ex- 
cessive weight loss before development of ulcer. The 
acidity rises above the original post-operative level 
after exploratory diagnosis of jejunal ulcer and in- 
stitution of gastric mucin treatment. The acidity falls 
below the original post-operative level after clinical 


and laboratory diagnosis of jejunal ulcer and inf^titu- 
tion of mucin and alkali treatment, but the change is 
not marked. The observations recorded on plasma 
bicarbonate reserve and on anemia in the Mann-Wil- 
liamson preparation show that the.se factnr.s iflay no 
definite etiologic rule. 

EFFECT OF GASTRIC MUCIN AND ALKALIES 
ON THE GASTRIC EMPTYING TIME OF DOGS 
It was pertinent to these studies to obtain some idea 
of the effect of gastric mucin and alkalies on the empty- 
ing time of the stomach in the dog. It was shown that 
when gastric mucin was mixed with milk and then fhe 
milk clotted with rennin the resulting clot was less 
firm. This effect of mucin should, of cour.se. facilitate 
the evacuation of milk from the stomach. This effect 
of mucin on the clot is shown by many substances, 
saliva, malted milk, certain mineral salts, etc. 

Four normal dogs were selected and trained to lie quietly 
on the fluoroscopic table. The emptying time to the fol- 
lowing test meals was followed: Meal 1: 150 c.c. milk, 

25 gm. of finely ground meat, 30 gm. peptone and 35 gm. 
of barium sulphate. Meal 2: Same as Meal 1, e.vcept 30 
gm. gastric mucin was substituted for the peptone. Meal 
3: Same as IMeal 1, except 1 gm. each of calcium carbon- 
ate and sodium bicarbonate were added. Meal -I : Same 
as Meal 3, except 2 gm. of each of the alkalis wore used. 

Table V 

Shoiving the Effect of Gastric Mucin on the Incidence 
of Jejunal Ulcer After the Method of Exaltn, Maun 
and Williatnson. (Incidence of ulcer in these dogs 
is from 95 to 100%, the latter figure being obtained 
in control group of 42 dogs) 




Stock diet 

(pee text) 

Dok 

Mucin 

Do^nce 

Ounces 

Ulcer 

Sur- 

vival 

Time 

Wcekp 

KemarkH 

5 

2. t.i.d. 

None 

10 

Doi: aceidenlally kille«f. 'r 
body weirht lo^t, 

0 

2. t.i.iJ. 

Perfornteti 

Ulcer 

12 

No of weisrht. 

7 

2. t-i.d. 

No'*e 


of wolcht, 

9 

••). t.i.il. 

None 

14 

of weirht. 

10 

4. t.i.d. 

Ulcers 

10 

Ix>«% of weirht, 33’’;, 

Ilirh rmde pyloric Pt'mo'il* 
hemorrhage. 

n 

1.5. t.i.d. 

None 

9 

No livts of weirht-— 
pneumonia. 

12 

1.5. t.i.d. 

None 

12 

of vveirhl. 25'J. 
pneumonia. 

13 

3.5. Li.d. 

None 

14 

No lo<s of weirht rnu^e of 
death not delermine<l. 

14 

2. b.i.fl. 

None 

7 

of v.eirht. .T.l'r. 

10 

2, b.i.d. 

Ulcer. 

pcrforatetl 

!' 

Slight Fteno^i^. 

IT 

2. b.i.d. 

Ulcer. 

perforatcfl 

in 

of weirht. 

18 

2, b.i.d. 

No ulcer 

s 

A‘?cite**. adhesive periton- 
itis. 

19 

1.5. b.i.d. 

Ulcer. 

perforatcfl 

n 

Adhesio''.f«. obstructive 
jaundice, lo^i of weirht. 
33'"r. 

20 

1.5. b.i.d. 

Ulcer. 

perforatcfl 

18 

No I«eet of weirht — 
pneumonia. 

21 

, 1.0. b.i.d. 

None 

.'»2 

Explonnl nl 12 months; no 
ulcer. Taken off mucin. 
Dicfl of perforated ulcer 
in 5 month*. 

22 

1 2. b.i.d. 

None 

5*' 

Explored nt 12 montli*; no 
ulcer. Talen t/(T mucin. 
Died of ulcer in 3 
month*. 

1 

If. , 

6 had ulcer 

1 Avr. 
jlO wk. 

Occurrc-nce of ulcer, 

Curve A. Proi h3 Lactic 
value. 


Fir^t four omitti'd hecnu<c thry only 0.50 or. of mufjn 

t.i.d., nil dyinir of ulcor in from 4 to 11 Dot' nnrf 15 

oTnilictl bocnu«^e they died without ulcer at 3 nnd 4 j>o*t- 

operrXivcly. *4* Calculate<l by Curve B. fiyure I, the 
vftlue is 
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One gram of calcium carbonate and sodium bicarbonate 
each mixed had the same acid buffering value as 30 gm. 
of the mucin used. 

The results are shown in Table IV. The results are 
obvious and require no discussion. 

Table VI 

Showing Occurrence of Ulcer in Mann-Williamson 
Dogs on Alk-alies. (The doses of alkalies were eqjial 
to or greater than the bzcffenng value of mucin given 
in other series) 


Doj: 

Duration 

Ulcer Incidence 

Remarks 

1 

IG weeks 

Two jejunal ulcers pres- 
ent. One perforated 
into omentum 2 cm. in 
diameter. 

Diagnosis of ulcer 
made at end of 13th 
wk. Lost body 

weight. 

II 

25 weeks 

One larf^e indurated 
jejunal ulcer. Non- 
perforate<l. 

Lost body weight. 

Hemorrhage. 

III 

7 weeks 

Two jejunal ulcers 
present. 

Lost body w'cight. 

Hemorrhage. 

IV 

7 weeks 

No ulcer present. Cause 
of death marked enter- 
itis. of unknown cause. 

Blood in stool. Lost 
1/^ body weight. 

■V' 

9 weeks 

Acute jejunal ulcer 1 cm. 
in diameter present. 

Lost Vj body wcjght- 
Hemorrhage. 

VI 

1 1 weeks 

Two jejunal ulcers pres- 
ent. One perforatinK 
idcer 1 cm. in diameter 
which occurred ap- 
proximately 3 cm. 
from the anastomosis. 

Lost 1,^ body weight. 


Alkali Therapy Used 

Doj?®! I. II. Ill and IV received 2 trrriTns of sodium bicarbonate and 2 
jrrams of calcium carbonate (total of 4 grams) twice a day through- 
out the entire course. 

Dog V received 4 grams of tlie mixed alkalies twice a day for the first 
six weeks, then 2 grams of the mixed alkalies twice a day for the 
last three weeks. 

Dog vr received 4 grams of the mixed alkalies tiWco a day for the fiMt 
five weeks, then 2 grams of the mixed alkalies twice daily for the 
last six weeks. 


ha\e been present at <3eath. For example Dnrr ■ 
Table V, died at ten weeks without ulcer, \urnine tn 
Curve A, Figure 1, it is seen that at ten weeks the 
chance of the dog having an ulcer at death is 10 ner 
cent. When the chance is determined for each of the 
sixteen dogs, assigning zero prophylaxis to the ulcer 
dogs, and then totaled and averaged, it is found to be 
35 per cent, w’hich obviously is more nearly the correct 
evaluation of the prophylactic effectiveness of mucin 
in this group of animals than the 63 per cent value 
indicated on a superficial study of Table V. However 
it is believed that the figure of 35 per cent represents 
a minimum figure, since if the truer Curve B of Figure 
1 were used instead of Curve A, a larger per cent than 
35 would be obtained, namely 53 per cent. The most 
striking result, however, is shown by the records of 
dogs 21 and 22. These dogs survived one year with- 
out developing an ulcer and then died of ulcer after 
withdrawing mucin therapy. 

It is concluded that gastric mucin when fed in ade- 
quate amounts at least delays the onset of ulcer in 
-some dogs and prevents its development in an occa- 
sional dog. 

ALKALIES 


To determine if gastric mucin was producing its 
effect by buffering free acid, alkali was administered 
in the food (twice daily) in quantities sufficient to 
equal at least the buffering value of the mucin given 
in the other groups. Except as noted in Table VI, 2 
grams of sodium bicarbonate and 2 grams of calcium 
carbonate (total, 4 grams) twice daily was the dose of 
alkali used. No attempt was made to maintain the 
gastric contents neutral, as this was not the object of 


GROUP TREATED WITH GASTRIC MUCIN 

In Table V are shown the data on 22 dogs which 
were operated and then placed on gastric mucin several 
days later. Since it was not known at first what dose 
of mucin to use, it is to be noted that the dose was 
varied somewhat. Of the 22 dogs on mucin, only 6 
(or 45 per cent) developed ulcer. If the first four dogs 
on the small dose of mucin are omitted, and two which 
died without ulcer at 3 or 4 weeks post-operatively, 
then ulcer occurred in only 6 out of 16 animals, or 37 
per cent. The average length of life of the G dogs 
dying with ulcer is 82 days. The average length of 
life of the 10 dogs that did not develop ulcer is 131 
days. All the 10 dogs, e.xcept 3, died without ulcer 
within a period during -which ulcer developed in the 
control dogs. So, gastric mucin administration in the 
larger doses kept 10 dogs, or 63 per cent, free from 
ulcer for an average of 131 days. Life ivas continued 
bexond the average for the control group in only 7 
dogs. Thus it becomes evident that the operation ger 
sc in the presence of therapy has a latent mortality of 
63 per cent. That is, dogs so operated may live a 
number of weeks and die without a jejunal nicer when 
gin II gastric mucin. This mortality is due chiefly in 
our experience to a marked disturbance of diges- 
tion intercurrent infection, adhesions, intra-abdominal 
.‘itrangulation, etc. 

A mathematical treatment of the data in this group 
is neco.ssary because .some dogs may live a consider- 
able period without developing ulcer and others may 
have developed ulcer had the.v lived longer. Hence, it 
was necessary to determine in the case of each dog 
that died without ulcer, the chance that ulcer should 


Table VII 

Residts of Mucin-Allcali-Raw Pancreas 


Dog 

No.* 

Wt, at 
Opera 
tion 
lbs. 

Wt. nt 
Auto- 
psy or 
Now 

Surviv.al 

Time 

Wk. 

Ulcer 

Remarks 

1 

25 

15 

'5 

None 

Low grade peritoniti:^. 

2 

23 

15 

24 

Ulcer 

Chronic ulcer resected. New 
anast. mode. On therapy, 
dog died 21 da. perf. 
ulcer. 

3 

2G 

16 

25 

Ulcer 

Hemorrhage from chronic 
ulcer. 

5 

IG 

14,5 

G 

None 

Liver abscess, unknown 
etiology. 

C 

23.5 

20 

9 

Norc 

Low intestinal obstruction 
duo to adhesions. 

7 

20.5 

CO 

Cl 

Syr. 

9 mo. 
Still 
alive 

Noro 

Was t.akcn off mucin nnd 
alkali one year ago nnd 
has not developed nn 
ulcer. Still alive at 3 
yr. nnd 9 mo. 

S 

22 

19 

S 

No"c 

Adhesions, obstruction. 

9 

41 

38 

G 

None 

Died suddenly from no de- 
tectable cause after 
thorough autopsy. 

11 

20 

30 

3 yr, 

9 mo. 
still 
alive 

None 

1 yr. ago taken off of 
mucin and alkali. /?«*• 
vrloprd ulcer in 5 mo. 
Ulcer hoalotl on resump- 
tion of mucin nnd alkali. 
Still alive 3'"* yr. 

12 

24 

34 

52 

Ulcer 

Chronic ulcer-hemorrhnee. 

13 

25 

19.3 

10 

Ulcer 

Porforatc<l. 

14 

24 

24 

3G 

None 

Intussusception. 

1C 

32 

22 

15 

None 

Pneumonia. 

19 

14.5 

14.6 

13 

Ulcer 

Pneumonia. 

22 

19 

16 

12 

None 

Explor.ntory — post-opera- 
tivo pneumonia. 

15 



-b-f 

5 

ulcers 

Occurrence of ulcer 

Curve A. prophylactic 
v.alue, 


•Four does nro omitted which died nt 3 nnd 4 w-reks po.t-opcrnt(t i 
of pneumonia without ulcer, ^ 

Calculated by Curve C, prophj’Iactlc value is 70/^^ 

4--1- AvcrajTO does not mean much because of tloirs 7 nntl 11. 
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this group of six experiments. It might be pointed 
out that one gram each of the alkalies used twice daily 
is sufficient to neutralize 638 c.c. of N/10 HCl. The 
results are recoi-ded in Table VI, 

Five of the si.x dogs died with ulcer, one of enteritis. 
The average survival time was about two weeks longer 
than that of the control dogs. It is to be noted that 


Strikingly, the survival time of the four dogs dying 
with ulcer is 175 days. This is twice the .survival time 
of the control group. The record of dog 1 1 is e.s])oci- 
ally striking. Dog 7 may be one of the rare dogs, 
which after this operation, never develops an ulcer. 
Yet we diagnosed clinically an ulcer in this dog. be- 
fore raw pancreas was given. 


Table VIII 

Stmmanj of Data on Prophylactic Therapy 


Group 

Procedure 

No. 

Dojis 

Devel- 

oped 

Ulcer 

Did Not 
Develop 
Ulcer 

Time of Death 
with Ulcer 

Time of Diajr- 
no^^if of Ulcer 

Time of Death 
Without Ulcer 

Inciilcnn. 1 Colrulnlcl Prophs- Av,- 

..tp...- r I.actfr ViliK* 1 it.nl 

‘ f Curve A ; Curve (' ! T»m< 

A Control 

Group 

42 

42 

0 

Min. 2 wkf. 
Max. 17 wKi. 

Av. 7P day.s 

.Min. .1 wks. 
Mftx. H wl.p. 
Av. 52 <Ia. 


1 1 1 

IDO 1 ' ' <Ii 

n Mucin Group 
and bJ.d. 

ir> 

G 

10 

Min. 7 wks. 

Max. 18 wKs. 

Av'. 82 da. 

Min. 5 wks. 
Max. IG wks. 
Av. GO da. 

Min. 7 wKk. ' \ 

Max. 52 wk**.* j 37 i 35 1 53 131 dn • 

Av. 131 du. ’ : 1 

C Alkali Grouj) 
b.i.c. 

0 

« 

1 

Min. 7 wkf 

Max. 52 wKs. 

A\. 00 da. 

Min. ,3 wks- 
^fax. IG \vk‘i. 
Av. G1 da. 

19 da. j ‘'3 ! ''7 da 

D Mucin. Alkali, 
Pancreas 

Group t.i.d. 
or b.i.ij. 

15 

5 

13 

2 dops 
no ulcer 
at 3 yr, 

0 tno. 

Min. 10 wks. 
Max. Si wki. 

Av. 175 da 

1 Min. 7 U'k*t. J ! ‘ 

Min. 7 wk^s. ! Max, 52 wk*!. , ' 

Max- 1 Av, 1 33 > 57 70 * ‘ . 

Av. 1 2 dojrs alive, 3 ‘ n.---*- 

* > r. 0 mo. . 


*T\vo cJojr*! tlid not develop ulcer until mucin tliempy wns remove<L 

-1 4- Dost 7 nnd 11 in this prroup were nssipnod only wcoKp for avorncinjr: whcrcn«t they rrr still lUive nt 3 yr. and mo,. l>oth now without 


one of the dogs survived longer than the maximum 
control time. More dogs were not used in this series 
because it has been reported that the administration 
of alkalies does not prevent the development of ulcers 
in Mann-Williamson dogs by Meyer and Rubin (9), 
and by Doctor Mann (personal communication). The 
attempt to maintain complete neutralization is practi- 
cally impossible in the dog. These results when viewed 
in the light of the preceding data strongly indicate 
that mucin does not act to prevent ulcer prim.arily 
through its capacity to buffer free acid. 

GASTRIC MUCIN— ALKALI— RAW GROUND 
PANCREAS 

Since the authors were interested chiefly in dis- 
covering some way to prevent the development of ulcer 
in dogs operated by the JIann-Williamson method and 
in keeping such dogs in good nutritional condition, and 
since gastric rhucin will not prevent ulcer from occur- 
ring in all such dogs, regardless of the amount of 
mucin given twice or three times daily, it was decided 
to add other possible therapeutic procedures to the 
mucin regime. 

A group of nineteen dogs (Table VII) was operated and 
placed on the regular diet, including 30 grams of gastric 
mucin, one gram each of sodium bicarbonate and calcium 
cai'bonate thrice daily and 200 grams of raw ground pan- 
creas twice daily. The alkali was given to combat the 
acidosis and for its neutralizing value. Sodium bicar- 
bonate was used regardless of the fact that it tends to 
stimulate acid production in the dog (11). Raw pancreas 
was added to improve digestion, if possible. 

That the raw ground pancreas improved the nutri- 
tion of some of these animals was not di.scovered until 
after the first nine dogs had been operated for .some 
time. So the first nine dogs in Table VII did not re- 
ceive raw pancreas until some time (1-2 months) 
after they were operated. Four of the nineteen dogs 
were discarded because they died of pneumonia at 3 
and 4 weeks post-operatively. Of the fifteen animals, 
ulcer developed in only five, or 33 per cent. The average 
survival period for the fifteen dogs is very high be- 
cause two of the dogs are still alive at over three years. 


When the data in Table VII are (reafod by using 
Curve A in Figure 1, the result obtained indicates 
that the prophylactic value of the mucin-alkali-raw 
panci'eas regime is 57 per cent and not 66 per cent a.< 
indicated by a superficial study of Table VII: u.sing 
Curve B, the prophylactic v.alue is 70G. These figures 
are too high because dogs 2, 3 and 12 developed ulcer 
and according to the curves receive a jirophylaclic 
value of 100 per cent, which is due to the fact that 
they survived longer than the maximum lime of the 
controls without having ulcer by clinical and po.-Jt- 
mortem diagnosis. 

By comparing the data obtained from the mucin 
group (Table V) with the data from the mucin-alkali- 
raw pancreas group (Table VII), one is forced to 
conclude that the latter therapy is more elTcctivc. In 
this connection it .should be realized that the malbc- 
matical treatment is not perfect and is only very 
roughly approximate. In order to arrive at more ac- 
cui'.ate results, more animals must bo used in each 
group. However, it .should be appreciated that ex- 
periments of this nature are subject to very riyorom 
control, are expensive and the animals require a largo 
amount of attention, and the inclusion of a larger 

Table IX 

Analysis of Results on Dogs. Surviving 12 ivcfks nr 
longer, 12 wccics being the time at which 2l>''r of the 
42 control dogs had an ulcer 




Procctiure 

No. of 

Dorrs 

Ulcer ' No Ulcer j ' 

A. Controls 

42 

41 ' 1 

dcvrlopdl ' iJrvcJnpcii 

ulcer prior ( ulcer after ' ' 

lo 12 \vrek'< . 12 Wf-eW 

B. Mucin 

7 

2 5 ' 2'* 

C. Alknii 

2 

2 ; () ' IDO 

D. Mucin, 
alkali 
panrreaf 


4 1 2 slJIl livinr 

1 at 3 yr.. 9 mo i 


•Thi*« fisrurc for ijroup D If birher thnn fnr croup It. I>rrnu*^r U t 

cn>\ip D IlNC-ti loDcrr. The mnioruy of uWrs I'ccurrluc in croup 
r) w'rrc vrrj chronic in type. 
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number of animals in each group would not be indi- 
cated unless the results were less definite than they 
are. 

SUMMARY 

It is evident from the results that the administra- 
tion of gastric mucin, or gastric mucin-alkali and raw 
pancreas is of prophylactic value in experimental post- 


another group given alkalis and raw pancreas 
Tables VIII and IX), ^ 

ATTEMPTS TO OBTAIN HEALING OF EXPERl 
MENTAL JEJUNAL ULCER IN DOGS 
Experiments have been performed in an attempt to 
determine if healing of the jejunal ulcer may be in- 


Table X 

Preliminary Studies on Healing of Ulcer Under Therapy. ( In the experiments the ulcer was clinically suspected 
being present. Exploratory operation was performed. Photograph of ulcer was taken, if one was present- 
if not, an artificial ulcer ivas made) ’ 


Dop: 

No. 

Ulcer found by 
exploration 

9c loss of 
weight be- 
tween M. W. 

operation 
and explora- 
tory 

Observations on healintr 
after therapy 

Remarks 1 

1 

5 weeks. 6x8 mm. Involv- 
inR muscle wall. 

30 

Ulcer perforated 48 hrs. later. 

This findinp caused us to bepin thcrajty on day of opera- 
tion, Extension of ulcer probably due to unbuffered 
post-operative secretion. 

2 


None 

HealinR in 16 days. 

Dor was preRnant. HistoloRical examination showed muco- 
sal defect not completely regenerated. 


C weeks. 4x5 mm. muscle 
layer visible. 

17 

Healins in 3 wks. Specimen 
resected by operation. New 
anastomosis made. 

Gained 13% of wt. on therapy in 3 wks. Dor lived 4 
months on therapy after resection. Died without ulcer. 
HistoloRicnl exam, of resected specimen showed mucosa 
had covered defect. 

4 

5 weeks. 2x3 mm. involved 
mucosa. Linear abrasions 
of mucosa. 

18 

HealinR in 6 wks. specimen 
resected new anast. made. 

Gained 12% wt. on therapy. Dor lived 16 NS’ks. on therapy 
after resection. Hist. exam, revealed healinR of defect, 
at 16 wks. Dor had chronic indurated ulcer. Wtis sacri- 
ficed. IfOss of wclRht, 25%. 

B 

6 weeks. No ulcer found. 
Ulcer 5x4 made by 
excision. 

16 

42 da. later, ulcer was found 
to be healed. 

Therapy resulted in healinR of artificial ulcer. Dor sacri- 
ficed. Gained some wciRhi on therapy. 


6 weeks. 5x3 mm. Muscle 
layer visible. 

20 

25 days later ulcer healed. 

Distinct BcarnnR of mucosa visible. ReKcneration of mucosa 
incomplete. Dor Rained wt. on therapy. 

■ 

7 weeks. 3x5 mm. ulcer. 

20 

29 da. later spec, ulcer had 
healed. 

Dor died from pneumonia. Dor remained at same wt. on 
therapy, HistoloRical examination shows defect covered, 
but rcRencration incomplete. 

e 

3.5 weeks. No ulcer found. 
3x6 mm. ulcer made by 
excision. 

26 

49 da. later spec, resected. 
Ulcer had healed. 

Could find no ulcer and were uncertain concerninR scar In 
mucosa. 


operative jejunal ulcer w'hich develops when pancreatic 
juice and bile are drained into the last few inches 
of the ileum; but neither therapy' is effective in all 
animals. It can be stated that the addition of raw 
pancreas to the gastric mucin management is of value 
in that it improves the nutrition of the animals; but 
it cannot be stated that the addition of alkali to gastric 
mucin is of advantage until results have been obtained 
on a group given gastric mucin and alkalies and on 


duced by the mucin-alkali-raw pancreas therapy. This 
problem was not attacked first because it was realized 
that it would be easier to obtain a prophj’lactic than 
a healing effect. This is true because generally by the 
time these animals develop an ulcer, their nutritional 
condition is poor and difficult to control. 

The experiments were planned as follows: The opera- 
tion was performed. The animal was then placed on the 
regular diet with which 100 grams of raw pancreas was 


Table XI 

Observation on Healmg of Ulcer by Institution of Therapy (Ulcer Well Advanced as Indicated by Blood Loss) 


Ob><er\ntions durirc the development of ulcer Results on mucin-alkali-raw pancreas Therapy 

Doc 

No 

Interval 

between t r 

M.-W. o/ 

operation & "c^ht 

diaRnerti^of ^ 

ulcer weeks 

CO, Comb, 
power just 
prior to 
ulcer 
(liaRnosis 

ChnnRe in 
wt. after 
therapy 
-r Rain 
— ~ loss 

Time of 
survival 
after dia- 
Rram of 
ulcer w’ecks 

HealinR 

of 

ulcer 

Remarks 

9 

r. 

25 


+5 

8 

None 

Indurated ulcer: died from hcmorrhaRc. 

10 

h 

29 


No chanRC 

1 

None 

Perforation. 

n 

9 

31 



5 

None? 

2 ulcers found. One almost healed. Death <iue w 
perforation of 2nd perforatinR ts’pc of ulcer. 

12 

8 

35 

32.7 


3 

None 

Indurated uncer — hcmorrhaRc. 

l.*J* 

12 

40 


-r50 

56 

Complete 

After 66 wks. therapy was withdrawr.. UoB «'« 
in IC wks. of perforated ulcer. Loft 40 wch?nt- 

14 

4 

20 


+1S 

8 

None 

Indurated perforated ulcer. — 

15 

4 

20 


1-5 

6 

None? 

HisloloRy showed healinR at o<lRe^. HemorrnnRL 
from central blootl vessel. — 

16 

8 

21 

42.1 

+5 

17 

None 

Induratetl perforated ulcer. 

17 

8 

21 


—17 

6-1- 

None 

Indurated ulcer — hcmorrhaRc. 

19 

9 

20 


-1-6 

18 

None 

Indurated perforated ulcer. 

20 

4 



—20 

3 

None 

Perforated indurated ulcer. 

23 

9 

n 


—21 

G 

None 

Perforated ulcer. ^ 

24* 

6 

33 


-^55 

62 

Complete 

After 62 wks. therapy was removed. Dor o»<^1 CO 
wks. later of indurated perforated ulcer, loss ox 
weiRht, 129c- — 


Dfn: 18. 21 and 22 dird at 9. fi. & 22 died of canwp^ not related to ulcer. 

























































Orndouff, Fauley and Ivy — Gastric Mucin in the Therapy of Post-Operative Je-iunai, Uecer 







Photograph 1 was made of the ulcer of dog 1, Table 10, at 
an exploratory operation. 

mixed. This mixture was fed three times daily. When 
the presence of ulcer was diagnosed clinically, the animal 
was explored, a photograph of the ulcer being made. This 
was done on eight dogs in this series. On the afternoon 



Photograph 2 was mads of the ulcer of dog 1, Table 10, 43 
hours after the exploratory operation. We believe the 
marked extension of the ulcer and its perforation was due 
to the unbuffered gastric secretion which is frequently 
formed post-operativciy after operations on the stomach 
and upper abdominal viscera. 



_l 

Photograph 3. This photograph was made at the explora- 
tory operation In dog 2, Table 10. It involved only the 
mucosa and was found to be healed after 15 days on 
therapy. 

of the same day, mucin was administcreil by stomach tube, 
and thereafter four times n day in 30 gram doses at 7:00 
a. m., 12:00 noon, 5:00 p. m. and 10:00 p.m. The pre- 
operative diet was instituted again on the second or third 
day post-operative, the mucin being continued four times 
a day. 

The administration of gastric mucin was started on the 
same day as the exploratory operation because of the fol- 
lowing observation: Dog 1, Table X, was explored on a 
Saturday morning. A jejunal ulcer, six by eight mm. was 
found and photographed (Photograph 1) and the animal 
closed. On Sunday, the animal was ppven water. Monday 
morning at 8:00 a. m., the animal died. Autop.sy revealed 
a perforated ulcer with blood in the peritoneal cavity and 
bowel. On opening the jejunum, it was found that the 
ulcer had perforated, the perforation measuring six by 
eight mm., and that the lesion in the mucosa had extended 
until the ulcer now measured fourteen by twenty-six mm. 
This marked extension of the ulcer had occurred within 
forty-eight hours, during which time nothing but water 
had been allowed. The blood supply had not been disturbed, 
since the ulcer was on the posterior wall and the e.xplora- 
tory incision was made in the anterior wall. Therefore, 
we should explain the rapid extension of the ulcer ns due 
to the unbuffered post-anesthetic and operative secretion 



Fig. 1. Curve A represents the percentage survival-time of 
the 42 untreated control dogs. Curve 8 represents the 
percentage diagnosis-time of ulcer in 22 of the dogs; for 
example. SOff of the dogs had ulcer at 7 weeks. 
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of gastric juice, which commonly occurs in the dog, acting 
on a specially susceptible jejunal mucosa. 

In' Table X are recorded the results of a preliminary 
.study on 8 dogs in which the dogs were explored. 
Ulcers were diagnosed clinically prior to the explora- 
tory in all dogs but dog 8. One diagnosis was missed, 
namely, in dog o. The results show that the healing 
of two artificially produced ulcers and healing of all 
spontaneously occurring ulcers was obtained e.xcept in 
one dog. 

Encouraged by these results, which bear only on the 
healing of very early ulcers, we proceeded to study 
another group in which the ulcer was permitted to 
progress until the clinical and laboratory evidences of 
ulcer were much more pronounced. We were certain 
that the foregoing results applied only to very early 
lesions, because of the course of some of the animals 
after the resection operation and particularly because 
in dog 4 we found that the original ulcer had healed 
on therapy and a new ulcer 2 cm. distant had appeared. 

( We ha^-e no adequate explanation for the latter ob- 
.^ervation ) . According!}’, observations were made on 
thirteen dogs. By referring to Table XI, it will be 
observed that healing of the ulcer was obtained in only 
two of the thii’teen (15''o) animals. Although the 
average survival time after therapy was started is 
only 14 weeks, it is to be noted that the survival time 
uas extended beyond the maximum control time of 17 
weeks in 4, or 30^'c, (dogs 13, 16, 19 and 24). How- 
ever, in nine, or G9''c, the survival time was e.xtended 
beyond the eleven week average of the control group. 

SUMMARY 

This evidence again testifies that the therapy was 
of value, in that it caused healing in two dogs and 
delayed lethal hemorrhage and perforation in some 
but not all of the others. Since these dogs received 
raw ground pancreas after the Jlann-Williamson 
operation was performed, and developed ulcer in the 
same time as the controls, it is evident-that raw ground 
pancreas alone has little direct prophylactic value. 

LIVER HISTOLOGY 

A histologic study of the liver was made in many of 
these animals because of the occurrence of the spon- 
taneous duodenal ulcer in animals subjected to opera- 


tive procedures which cause liver damage (10) Xo 
changes were found. (Dr. Reymont found no changes 
in liver function as revealed by ordinary liver function 
tests) . 

GENERAL SUMMARY 

The prophylactic value of gastric mucin therapy and 
of gastric mucin-alkali-raw ground pancreas therapy 
on the post-operative jejunal ulcer (Exalto-Mann-Wii- 
liamson) that occurs in 95 to 100 per cent of dog.s 
after diversion of the pancreatic juice and bile into 
the lower ileum has been studied in a relatively large 
number of animals. - We cannot conceive of ,a more 
severe test of the therapeutic value of any therapy for 
“peptic ulcer” than that provided by the “Jlann-Wil- 
liamson preparation.” The ulcer which occurs in these 
animals is believed to be quite analogous to the jejunal 
ulcer which occurs after gastro-enterostomy in man. 
The results obtained show that both therapies have a 
definite prophylactic value, the latter being the more 
effective. However, it is believed that these therapies 
are chiefly palliative and do not attack directly the 
chief etiologic agent of the ulcer studied, which would 
appear from the results of our gastric analyses, and 
the studies of others, to be a hypernormal (also con- 
tinuous) (increase in quantit> ) secretion of gastric 
juice, which, because of the diversion of pancreatic 
juice and bile is not subjected to adequate neutraliza- 
tion in the jejunum, the mucosa of which is susceptible 
to acid irritation. That a nutritional factor is-eliolo- 
gically concerned cannot be doubted from a careful 
study of our records, which, however, at the same timcj 
will show that it is not the only etiologic factor con- \ 
cerned. We believe that if one should be able to de- 
vise ways to prevent these two factors from operating, 
the occurrence of ulcer in the Mann-Williamson prep- 
aration would be prevented. 
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VK/ hen tryinp to appraise the condition of any 
” organ, such as liver or kidney, which has many 
functions, the physician can hardly hope to find a 
single test which will always be trustworthy and help- 
ful, especially for the detection of slight injuries. 
Actuall.v he should search with several tests, each de- 
signed to probe the functional capacity of some one 
set of cells in the organ. 

Is it not surprising then that we physicians have so 
long remained content with but one test for gastric 
function, namely, the titration of hydrochloric acid? 
We have stuck to this one test in spite of the fact that 
for .years it has been known that there are three main 
types of secreting cells in the mucous membrane lining 
the stomach: (1) the parietal cells, which produce 
little besides hydrochloric acid and water; (2) the 
chief cells, which produce pepsin and probably other 
ferments, and (3) the mucoid cells, which produce 
mucus and perhaps some of the so-called diluting fluid 
of the stomach. 

If the estimation of gastric acidity had been of great 
and decisive value in the making of diagnoses, one 
could more easily understand our single-hearted de- 
votion to this one test, and our neglect of other pos- 
sible tests of gastric function, but actually, in practice, 
it is rarely of pathognomonic value. 

To be sure, a considerable amount of clinical work 
has been done with pepsin, but unfortunately, the 
methods used by the earlier workers were crude; 
usually, the number of cases studies was not sufiicient 
for satisfactory statistical analysis, and seldom was 
the concentration of pepsin measured in such terms 
that the results of one investigator could be compared 
with the results of another. 

Because of these defects in the literature on pepsin 
we shall not attempt to review work already done but 
shall proceed to a description of our own efforts to 
gain answers to the many questions that arose in our 
minds. In beginning this work we wished not only 
to contribute something to the physiology of gastric 
secretion but we hoped that e.stimations of pepsin in 
human gastric .juice might in some cases prove to be 
of more value to the clinician than the measurements 
of acidity have been. 

•^Stufhc’5 I nnd II of Ihi'* ''Cric^ here the ;:cncml title. "Studies of 
Gn*ttnc Pepsin." 

•^'■^This work wns nido<l hy ; jrranl from the Josinh Mncy, Jr., Tounda- 
tion. 

tSoction on Piochemi«try. 

tDivision of Kiometrj* nntl SUitiUics. Now renidinj: in Houston, 

Tcxns. 

5Divi‘iion of Medicine. The Mn^o Clinic. 

Submitted September 10. IP’l.'i. 


Two preliminary jiaper.s were published in lb:;:* ( 1. 
2). We are now able to make a final report on the r<'- 
suits of the stud.v of a much larger serie.s of cases. 
The present pajier deals with iih.vsiologic considera- 
tions, while two others will de.-il with alterations of 
pepsin in the presence of disease. 

We first had to secure answer.s to such imporl;int 
basic questions as: What is the best method of .'-(‘cur- 
ing juice for analyses of pejisin? What is the varia- 
bility to be expected in repeated tests on one person, 
and what are the limits of normal secretion? How 
much does age or sox influence the secretion? To what 
extent are acid and pepsin secreted together? 

The answers given here are based on u study of .“glTS 
anal.vses of gastric contents; 4255 of these were made 
on samples removed from men and 1123 on samples 
removed from women. Thei-e were 1381 .samples of 
juice obtained after an Ewald lyiie of test meal, 7(>2 
were removed after a night’s fast, and 3232 were re- 
moved after the injection of histamine. 

We do not have as many data from normal persons 
as we would like, but, fortunately, there arc re:isons 
for believing that one can learn much about the varia- 
tions in the secretion of pepsin in normal persons from 
a study of patient.s with gastric or duodenal lesions. 
Tests have shown that with both pepsin and acid the 
presence of a lesion may raise or lower the me;in. hut 
aside from this .shift, the characteristics of the dis- 
tribution are not affected, and the effects of age and 
sex are much the same as in normal iierson.'-. 

TECHNIC 

In this paper, for the .sake of convenience and Inevity. 
we will speak of test-meal juice, fa'itinc juice, and licta- 
mine juice: Test-meal juice was obtained one liour after 
the ingestion of eight arrowroot cookies and -100 c.c. of 
water. Fasting juice was obtained in the morning iicfore 
breakfast. To obtain histamine juice, the drug wa>- in- 
jected in doses corrcsjionding to 0.1 mg. for each kilogram 
of body weight. Beginning ton minuteo aftci the injec- 
tion, the gastric contents were aspirated as completely a*- 
po.ssible every ten ininutc.s until .‘•i.x .'ample'- were obtain'd. 
A small-bore Saw.ver tube was U'-ed. 

To determine the concentration of fii'*' acid, titration 
was done in the usual way with Tdpfcr's leagent. Wher- 
ever acid is mentioned in this paper the figure- ic[irf'ent 
free acidity. 

In measuring the concentration of pep'-iii "c u't'd a 
modification of the Gates. Gilman and Cowgill lU'Cthod, 
described by us elsewhere (1). The unit of mea’-uri meat 
was established arbitrarily b.v Gilman and Cowgii; a- 
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representing the proteolytic activity of a 1 per cent solu- 
tion of a 1:10,000 commercial solution of pepsin. 

Test meal jiticc . — Table I shows the characteristics 
of test-meal juice as obtained from ninety-six ap- 
parently normal men and sixty-three apparently 
normal w'omen. In 1933 (1), we reported that in most 
normal men and women, the concentration of pepsin in 
test-meal juice is less than 500 units, with a mean of 
145 units and a median of 135 units. With the data 
now added, the mean for men is found to be 238 and 
the median 151 units. For women the corresponding 
figures were 190 and 110 units. The markedly skewed 
J-type of percentage distribution can be visualized 
from Figure 1. 

This great ske^vness or asymmetry of the disti-ibu- 
tions representing concentration of pepsin is due partly 
to the fact that the concentration of a ferment varies 


Fasting juice.— Table 1 shows concentrations of 
pepsin and hydrochloric acid in fasting juice obtained 
from seventy-seven apparently normal men and fiftv- 
one apparently normal women. It will be seen that 
the mean acid concentration is lower than that found 
in test-meal juice, and achlohydria is met with more 
often. On the other hand, the concentration of pepsin 
is considerably greater in fasting juice than in test- 
meal juice. In the case of men, the mean was 371 units 
and the median, 190 units. The corresponding figures 
for women were 256 and 120 units. The range was 
from 0 to 8500 units. 

Histamine juice . — In Table I will be found mean 
and median values for concentrations of acid and 
pepsin and volume of juice in the six samples removed 
at ten-minute intervals after the injection of hista- 
mine. It will there be seen that the concentration of 


Table I 

Data for nomnal persons, using three types of juice 






Men 



1 

Women 1 






Concentration of pepsin [ 





Concentration of pepsin 1 


Num- 

ber 

of 

tests ! 

Mean 

ace 

Achlor- 
hydria, 
incidence 
in per 
cent 

Mean 
con- 
centra- 
tion of 
acid 

Mean 

St;indard 

deviation 

Median 

Num- 

ber 

of 

tests 

Mean 

njte 

Achlor- 
hydria, 
incidence 
in per 
cent 

Mean 
con- 
centra- 
tion of 
ncid 

Mean 

Standard 

de\iation 

Median 

Tc^it-meal 

juice 

96 

36 

5 

44 

238 

145 

151 

63 

41 

3 

35 

190 

133 

HO 

Fnstinn 

juice 

77 

49 

20 

28 

371 

344 

190 

B1 

46 

61 

33 

256 

324 

120 

HIstnmine 
juice 1* 

30 

48 

47 

22 

578 


440 

27 

45 

43 

29 

602 


BBS 

Hi^Uiminc 
juice 2* 

30 

48 

20 

45 

1630 


1180 

27 

45 

23 

46 

826 


m 

HinUimine 
juice 3* 

30 

4S 

20 

63 

1515 


990 

27 

45 

13 

67 

686 


580 

HIstnmine 
juice 4* 

30 

48 

13 

63 

1048 


800 

27 

45 

IS 

50 

506 


m 

Histnmine 
( juice 6* 

30 

4S 

17 

64 

1137 


935 

27 

45 

13 

45 

536 


346 

j Histnmine 
juice C* 

30 

48 

10 

54 

810 


505 

27 

45 

13 

43 

516 


346 

' 





Quantity of pepsin** 


— 



Quantity of pepsin** 

1 

1 




Mean 
quantity 
of acid** 

Mean 

Standard 

deviation 

Median 




Mean 
quantity 
of ncid** 

Mean 

Standard 

deviation 

Median 

1 Histamine 
> juice 

30 

4S 

1 17 

42 

767 

725 

340 

27 

45 

22 

26 

602 

790 

310 


•Fijrurc^ Identify the six samples removed at successive intervals of ten minutes. 
••SccretCHl in the first thirty minutes. 


as the square of the amount of substrate digested. 
However, even when square roots of the values were 
plotted, the distributions were still somewhat skewed. 
This may perhaps be explained by assuming, what we 
have good reasons for believing is true, that our 
human material is not homogeneous in regard to 
gastric secretion but consists of at least two groups, 
one made up of persons with normal concentrations of 
acid and pepsin and the other made up of persons with 
abnormally high concentrations. Our impression is 
that high concentrations are commonly found in a 
tense t\po of person whose secretory mechanisms are 
overly reactive to nervous stimulation. It is conceiv- 
able that if, by some anthropologic measurement, we 
could recognize these two types of persons and segre- 
gate data from them, the two distributions represent- 
ing concentrations of pepsin would be symmetrical. 

It will be obvious that, with such skewed distribu- 
tions. a mean is of little value as an index of central 
tendency and hence it is that we have depended more 
on the median or mid-value. 


pepsin rose for the first twenty minutes and then fell 
for thirty minutes to rise again the last ten minutes. 
The concentration of acid and the volume of juice 
secreted rose together for the first thirty minutes and 
then fell. These observations agree with those made 
on animals, all showing that in juice obtained after in- 
jection of histamine, the apex of the curve represent- 
ing concentration of pepsin comes earlier than that 
representing concentration of acid (Fig. 2). 

Since many studies indicate that the acid of the 
stomach comes from the parietal cells at a constant 
concentration, which is determined by the osmotic 
pressure of the blood, the probabilitj' is that so long 
as there is any secreting mucous membrane left m 
the stomach the concentration of hj’drochloric aci 
will be as nearly normal as dilution by other 
tions will permit. Under such circumstances, it woul 
seem that when one wants to get some idea of the ex- 
tent of injurj' wrought in the stomach by disease, one 
should turn to a study of the quantity of acid secre e 
rather than its concentration. Similarly, the quan i >J 
of pepsin secreted in a unit of time might be of more 
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■ Men 23 Women 


Fig. 1. Percentage frequency distributions showing pepsin vaiues in gastric Juice of 
normal persons. A, Concentration in test-meal Juice; B, Concentration in fasting juice: 
C, Concentration at the peak of the curve of secretion of histamine juice; D, quantity of 
pepsin secreted in the first thirty minutes after the Injection of histamine. 


value than the figures for concentratioj} in each of the 
six specimens. 

As everyone knows, the quantity of any substance 
in a given sample of fluid is found by multiplying the 
figure e.xpressing concentration by the figure e.xpres- 
sing volume. Mean quantity of acid and mean quan- 
tity of pepsin in each ten-minute sample are shown 
graphically in Figure 3. The curves representing 
quavtities of secretion closely resemble those showing 
conccntraiimis, with the exception that the curve rep- 
resenting quantity of pepsin does not tip up at the end 
as does that representing concentration of pepsin. 

Because, in histamine juice, most of the acid and 
pepsin is secreted in the first three ten-minute periods, 
we decided to use as convenient indices to the quanti- 
ties of acid and pepsin secreted by a given stomach 
sums of the quantities of acid and pepsin respectively 
present in the first three samples. From Table I, 
it will be seen that the mean quantity of acid secreted 
in the first thirty minutes, e.xpressed in terms of cubic 
centimeters of tenth-normal hydrochloric acid was -11.7 
for men and 26.3 for women, the median value for the 
corresponding quantity of pepsin secreted in the first 
thirty minutes, expressed in terms of milligrams of 


Armour’s ];10,000 pepsin, was 3-10 for men and 310 
for women. 

The higher concentrations of pepsin met with in thi-- 
•Study were found usually in histamine juice. The 
mean in normal men varied from o.'jB to 1610 units in 
the six ten-minute sample.s. In women it varied from 
496 to 806 units. The corresponding range of the 
medians was from 420 to 1160 in men and from 28.') 
to 660 in women. In 23 per cent of thirty-one ap- 
jiarently norma! men ami women we obtained pepsin 
readings of more than 2000 units in at least one of 
the .si.x .sample.s. The highest concentration found in 
apparently normal men and women after the injection 
of histamine was 4300 units. In 69 per cent of normal 
men and women the pepsin concentration in hisUimine 
juice was more than 600 units, the figure which we 
have chosen as the upper limit of normal for test- 
meal juice. 

The question arose in our minds ns to which would 
be the best of the six specimens to use if only one 
estimation of pepsin wore to be made. Measurement.s 
of pepsin are time-consuming and often it might be 
desired to make only one such measurement on juice 
from each patient. From Figure 2. cvhich shous th<- 
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Specimen • 


Fig. 2. Percentage frequency distributions of the highest 
concentration of acid and of pepsin in the six specimens 
of histimine juice. 

frequency of occurrence of the highest concentration 
of acid and pepsin in the six samples, it appears that 
it is the second specimen which is the most likely to 
contain a large amount of pepsin. Still more repre- 
.■,entative perhaps would be a sample taken after pool- 
ing the first two or three specimens. 

Another question is, does histamine stimulate the 
secretion of pepsin? The theory has been advanced 
that histamine does not stimulate the secretion of 
pepsin but rather produces a large flow of acid which 
serves to wash out from the tubules pepsin which has 
accumulated therein. To test the correctness of this 
theory. Rivers, Osterberg and Vanzant canned out the 
following experiment which will be reported in more 
detail elsewhere. In seventy-one persons they injected 
a dose of histamine to wash out any pepsin which 
might be in the tubules, and then, before any more of 
the ferment could accumulate, they gave another in- 
jection of the drug. The curve representing median 
quantity of pepsin in the second period resembled 
closely that of the first period. When the curves were 
.superimposed, it could be seen that the only place in 
which they did not almost coincide was in the parts 
representing secretion in the first ten minutes, and 
thi.s divergence was due to the fact that the shape of 
the cuiwe representing median secretion after the first 
injection of histamine happened to be unusual. The 
close similarity of the remainders of the two curves 
indicated strongly that pepsin was formed continu- 
oii.sly in answer to the stimulus exerted by histamine. 
•Also in favor of this view was the fact that the quan- 
tity of pepsin secreted following the second injection 
not only was not le.ssened, as it would have been if 
there had been only a washing out process, but it was 
slightly increased. It seems to be proved then that 
histamine is a powerful stimulant to the cells which 
secrete pepsin. 

The rclaikmii hc(u-ccn flic pepsin contents of the 
three tppes of juice . — The character of the regre.ssion 
linos and the size of the coefficients of correlation 
showed that there is a high degree of positive correla- 
tion between the pepsin readings in the three types of 
juice obtained at different times from one individual. 
On the average, the figure e.vpressing concentration of 
pepsin in test-meal juice was 0.G3 of that expre.ssing 


concentration of pepsin in fasting juice, and 0 35 of 
that expressing the quantity of pepsin secreted in the 
first thirty minutes after the injection of histamine 
Once we had established this relation.ship, we were 
able to combine groups of data based on analyses of 
the three types of juice by reducing them all to terms 
of pepsin concentration in test-meal juice. This ability 
to express with one figure all our observations made 
with different types of juice was particularly helpful 
when it came to studying pepsin readings in groups 
of patients with different diseases. 

The best type of juice to use . — After we had studied 
the characteristics of the three different types of juice 
the question naturally arose, should we go on using all 
three types, or is any one of them so much better than 
the others, that we should use that and discard the 
others? In attempting to decide this matter we 
measured the several types of juice by three criteria: 
(1) variability in measurements of pepsin when re- 
peated tests are made on the same individual; (2) 
variability in measurements made on a group of 
patients with a particular disease, and (3) degree of 
separation between the distributions representing 
values of pepsin in normal and diseased persons. Other 
criteria, such as ease of obtaining the specimen, or 
comfort and convenience of the patient, were not taken 
into account. 

With all types of juice, the range of the measure- 
ments was so great that we felt the need for accumu- 
lating large groups of data before attempting to draw 
conclusions in regard to differences between normal 
and diseased persons or between patients with dif- 
ferent diseases. 

On estimating the coefficient of variation (the 
standard deviation expressed as a percentage of the 
mean) for repeated measurements of pepsin in gastric 
secretion taken from one person, we found that values 
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Fig. 4. Regression of mean concentration of acid on con- 
centration of pepsin in 3232 samples of histamine Juice ob- 
tained from normal men and women, and men and women 
with diseases of stomach and duodenum. Semilogarithmic 
paper was used. 

from te.st-meal j'uicc showed the least variability. We 
obtained from two to nine samples from each of thirty- 
three persons, and found the coefficient to be 21 per 
cent. For the corresponding free acid values, it was 
13 per cent. The variation in repeated pepsin read- 
ings made on fasting and histamine juice was in each 
case about 50 per cent greater than in readings made 
on test-meal juice. 

The coefficients of variation for pepsin concentra- 
tions in samples of test-meal and fasting juice taken 
from many normal men and women were respectively 
G3 per cent and 108 per cent. For quantity of pepsin 
secreted in the first thirty minutes after injecting 
histamine the coefficient was 111 per cent. The coeffi- 
cient of variation for free hydrochloric acid was one 
and a half times greater for values in histamine juice 
than for values in test-meal juice, and it was three 
times greater for values in fasting juice than for 
those in test-meal juice. 

l\Tien it came to distinguishing between normal 
persons and persons with gastric or duodenal disease, 
we were unable to find that pepsin determinations on 
any one juice were better than those on another. 

We conclude, then, that test-meal juice is tlie be.st 
to use routinely for clinical determinations of pepsin 
because it is better than the others when judged by 
the first two of the three criteria, and so far as the 
third criterion goes, test-meal juice is as good or bad 
as are the other two. It is commonly assumed Ih.at 
analyses of histamine juice must be of more clinical 
value than analyses of test-meal juice because with the 
former there i.s no dilution with the fluid in the test- 
meal: furthermore, one can measure volume of secre- 
tion, and can thereby estimate the quantities of acid 
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and pepsin sccret(.*d in a given tiir.e. Actual!', how- 
ever. when put to a statistical test, .annly.sis of b.i-ta- 
mine juice did not jirove to be as helpfiJl clinically .a- 
were analyses made of test-meal juice. 

Corrclaiian between cmirentraiions end fivor.'.itu ' 
of add and pepsin secreted . — Because acid and p' p~in 
must work together to achieve the digestioti of pro- 
tein. and because often they respond to one and tl;>- 
.same stimulus, one would expect usually to find then', 
secreted more or less simultaneously and its parallel 
concentrations, but because they come from ditTen-nt 
cells, one would expect to find some conditions under 
which one would bo secreted without the other. 

Our .studies showed that in histamine juice there 
was usually a considerable degree of positive correl.a- 
tion between concentrations of acid .‘ind pepsin, be- 
tween concentrations of pepsin and volume of juice se- 
creted. and between concent r;it ions of acid and volume 
of juice. Because of the nonlinc.'ir relation betweer. 
conccntr.ations of pepsin and acid it would not have 
been pertinent to calculate the coefficient of correla- 
tion, and hence we could only draw the rogre.ssion line 
as shown in Figure 4. Semilogarithmic paper wa.s 
used in order to reduce somewhat the curvature of th.e 
line and to condense the space required for the .se.ale 
of pepsin values. Since the points in this figure repio- 
sent means of the individual observations which, if 
plotted, would be .scattered widely above and below the 
regression line, it is obviously impo'-sible to u-e this 
line to predict with precision the concentration of acid 
that should go with a given concentration of pepsin. 
All one can say is that it is jirobable that ;i stomacli 



of 'Ui-C 


Fig. 5. Regression of median concentration o! peptin on 
volume of secretion in 3232 ten-minute s.-implcc of hist,-?- 
mine juice obtained from normal men .and women, .and men 
and women v.ith diseases of stom.ach and duodenum. 
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which secretes acid in high concentration will also 
secrete pepsin in high concentration. 

When we studied the correlation between concentra- 
tions of acid and pepsin in test-meal and fasting juice 
we obtained the same t>'pe of curi’ed regression line 
obser^’ed in the case of histamine juice. 

Figure 5 shows that in histamine juice there is a 
positive correlation between concentration of pepsin 
and volume of secretion. 

Because with histamine juice, the relation between 
concentration of acid and the amount of secretion was 
linear in character, we could calculate the coefficients 
of correlation for each of the six successive samples of 
juice. They were as follows: for specimen 1, +0.411; 
for specimen 2, +0.449; for specimen 3, 4 0.335; for 
specimen 4, +0.326; for specimen 5, +0.395; for speci- 
men 6, +0.254. These values are lower than some that 
have been published by other workers. 

Since the volumes of test-meal and fasting juices 
are not dependent on the rate of secretion alone but 
on a number of other variables, it did not seem worth 
while to study with such juices the relationships of 
volume of the gastric contents to concentrations of 
pepsin and acid. 

Striking evidence of the occasional independence of 
the activities of the parietal and the chief cells was 
found in the fact that high concentrations of pepsin 
were obseiwed at times in juice which did not contain 
any free acid. This apparent independence of the 
two secretory functions was particularly remarkable 
when met with during the analysis of histamine juice. 

Our reading of the literature led us to believe that 
we would seldom find much pepsin in juice which did 
not contain free hydrochloric acid, but actually, we 
found a number of samples of achlorhydric juice with 
much more than the normal concentration of pepsin. 
We cannot say that in these cases the stomach was in- 
capable of secreting hydrochloric acid, but we do know 
that on a number of occasions when such a stomach 
was not secreting acid, it secreted pepsin in high con- 
centration. A concentration of pepsin of 3130 units 
was the maximal one seen in a sample of achlorh 3 ’dric 
juice and, strange to say, this specimen was obtained 
after the injection of histamine, a drug which is sup- 
posed to make the parietal cells secrete acid if this is 
po.ssible. Other values of more than 500 units met 
with in achlorhydric juice were 530, 535, 540, 580, 680, 
790, 980, 1070, 1410, 1450, 1570, 1990, and 3130. 

The distribution of figures for concentration of 
pep.sin in achlorhydric juice was skewed just as were 
the distributions for data from all persons studied. 
The median was 125 units. In none of the samples of 
achlorhydric test-meal juice was the concentration of 
pepsin higher than 300 units. In samples of achlor- 
hydric fasting juice there were 5 per cent with pepsin 
in concentrations higher than 500 units. With hista- 
mine juice there were about 3 per cent of such samples. 

We have also seen some samples of juice w’ith a fair 
concentration of acid and no measurable peptic ac- 
tivity. In two of these cases we had been making daily 
analyses for two months and hence were able to say 
that it was an occasional happening which we could 
not account for in anj- way (3). 

The infUiciwr of sex ott the secretion of pepsin . — 
Just as with concentrations of acid secreted, so also 
with concentrations of pepsin, there is such a marked 
.-^exu.al difTcrence that for statistical purposes, one can- 


not combine data from men and women. As will hav' 
been noticed from the figures presented in this paper 
mean and median values for women are usually lower 
than those for men. ^\^lenever, in the tables, this 
difference fails to appear, it may be attributed to the 
fact that we \vere dealing with a small group of data 
some of which were far from the modal value. 

The effect of age on the secretion of pcpsin.~\i\- 
combining readings from the three tj-pes of juice ob- 
tained from persons with duodenal ulcer, we were able 
to obtain the figures plotted in Figure 6. There it 
will be seen that the concentration of pepsin falls off 
with age much as we have found the concentration of 
acid to do. A similar change in acidity with age seen 
in normal persons was described in detail in a previous 
paper (4). It is interesting to note here that Polland 
(5) has shown that volume of secretion also dimini.shK 
with age. The impression gained is that if this loss 
of power to secrete acid and pepsin, which comes after 
middle age, is due to a progressive atrophy of the 
gastric mucosa, then the parietal and chief cells must 
suffer together. 

SUMMARY 

A statistical analj'sis has been made of the concen- 
trations and amounts of pepsin in 6200 .samples of 
gastric juice. Measurements were made with a modi- 
fication of the Gilman and Cowgill method. 

Because of the wide variability in concentrations of 
pepsin, large groups of data are needed for satisfac- 
tory statistical analysis. The median rather than the 
mean was used as a measure of central tendency be- 
cause of the marked skewness of the distributions. 

Comparative studies were made with test-meal, fast- 
ing, and histamine juice. 

In test-meal juice, the median for men was 151 
units; for women it was 110 units. Five hundred unit.s 
was taken as the upper limit of normal for both men 
and women. 

In fasting juice, concentrations of pepsin were 
higher and more variable than in test-meal juice. 

In hi.stamine juice the concentrations of pep.sin 
were the highest of all, and the variabilitj' was great. 
In men, the median value ranged in the six samples 
from 420 to 1160 units; in women it ranged from 283 
to 660 units. The curves representing concentration 
and quantitj’ of pepsin secreted after injecting hista- 
mine rose rapidlj' for twentj' minutes and then fell for 
thirty minutes. ' The peaks of these curves repre.sent- 
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injj secretion of pepsin appeared ten minutes earlier 
than did the peak of the curve representinp secretion 
of acid. 

The theory that histamine does not stimulate secre- 
tion of pepsin but simply washes it out of the tubules 
was disproved by comparing curves representing secre- 
tion of pepsin in two histamine tests run one immedi- 
ately following the other. 

In studying pepsin in persons with gastric and duo- 
denal disease, test-meal juice was found to be prefer- 
able to fasting or histamine juice because in the first 
named juice the concentration of the ferment was less 
variable, not only in the individual but in the group. 

Because a fairly constant numerical relation was 
found between figures expressing secretion of pepsin 
in the three types of juice, it is now possible and often 
advantageous to convert values obtained with fasting 
and histamine juice into terms of values for test-meal 
juice. 

There is a considerable degree of positive but non- 
linear correlation between the concentrations of acid 
and pepsin. However, on several occasions, large con- 


centration.s of pepsin were found in ;iehlnrhydn<' juice. 
Occasionally, also, pep.sin could not bf found in a 
sample of juice which contained fri-e acid. 

There was some degree of positive nonlinear corre- 
lation between concentration of pepsin and volume of 
juice secreted. 

The secretion of pep.sin was found to decren-ie with 
age, much as .secretion of acid doe.';. Concent rat ion;- 
of pepsin and amounts of pp|).sin secreted were de- 
cidedly greater in men than in women. 
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Permeability to Egg Albumin in Peptic Ulcer* 

A Possible Test for Activity of Peptic Ulcers 


Preliminary Report 
BV 
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T he permeability of the gastro-intestinal tract to 
foreign protein has always been a matter of in- 
teresting conjecture. Scbloss and Worthen (1) found 
that when nutidtional disorders occurred in children, 
the digestive tract favored the absorption of foreign 
protein. Modigliani and Benini (2) observed that 
casein may be detected in the urine of infants affected 
with gastro-intestinal disorders by moans of anti- 
casein serum from rabbits. Lust (3) and many others 
have demonstrated that nutritional disorders in chil- 
dren may permit the passage of undigested protein 
through the gastro-intestinal tract. 

Accordingly, it was decided several years ago to 
study the permeability of the gastro-inte.stinal tract of 
adults to foreign protein. It was observed that when 
an ulcer existed in the gastric or duodenal mucosa, raw 
egg white passed through the defect in an unaltered 
state. A sei-ies of eighty -nine patients selected from 
the wards of the Cook County and Research and Edu- 
cational Hospitals were fed raw egg white and their 
urine examined for undigested protein by means of 
the precipitin test. It was found that in normal in- 

^From the Departments of Phystolojricnl Chemistry ntid Metliclnc, TJnU 
veraity of Illinois CoIIcro of Mc<Ileinc nnd the Cook County Ho«pltnl. 
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dividuals and in patients without jra,stro-im<’''iinfil 
lesions, no precipitin reactions for egg white were 
pre.senl in the blood or in the urine. In individual 
with pathology in the gastro-intestinal tract, partic- 
ularly about the region of the stomach and the duo- 
denum, positive [irecipitin te.sls in both blood nnd urine 
were demonstrated. In another group of patif-nt'-. 
whose lesions were lower down in the bowel, pc^^-ibly 
along the terminal ileum or colon, in most ca,*i"; no 
permeability to raw egg white was :ip]'arent. 

A number of patients with active and lu-.aled p' jilic 
ulcei's of the stomach and duodenum were then le-ted 
In this particular series it was shown, with a fev.- <■?;- 
ceptions, that the foreign protein was pre-'cnt in lio' 
urine and blood of individuals with active p.ptie 
ulcer.s. However, in the majority of c.a«es with h.iMled 
peptic ulcers no undigested protein pas=fd through tlo- 
gastro-intestina! tract. 

TYPES OF ULCKit PATIENTS TESTED 

The iiatients tested in this group may be cla-sif;r(> 
into; 

( 1 ) active ulcer grfiup 
(21 healed ulcer group 

1. The active ulcer group inchidefi the thre<' fol- 
lowing tyjics: 

(al Individuals presenting subjective symptom- of 
ulcer with clinical as well as roentgenologic evider.re 
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(b) Individuals presenting an atypical symptoma- 
tology with positive roentgenologic evidence of peptic 
ulcer. 

tc) Patients with long-standing quiescent ulcers 
with e.vacerbations of acute symptoms. 

2. The healed ulcer group comprised three types; 

(a) Perforated peptic ulcers which had been 
sutured at operation. 

(b) Perforated peptic ulcers which had been sealed 
over with e.xudate and omentum without operation. 

(c) jMedically healed ulcers in individuals who are 
now neither taking powders nor being restricted to a 
special diet, but who at one time showed positive 
clinical and roentgenologic e\idence of an active ulcer. 

TECHNIC OF THE TEST 

Rabbits wore injected intramuscularly with about 30 c.c, 
of a 1:10 dilution of egg white fixed in aluminum cream 
according to the method of Hektoen and Welker (4). At 
the end of fourteen days, the serum was tested for its 
precipitin titre for egg white. If the antiserum exhibited 
a titre of 1:100,000 or more, the animal was bled to death 
and the serum preser\’’ed in tightly corked vials, into which 
a few drops of redistilled chloroform were placed to pre- 
vent mold formation. If the titre of 1:100,000 was not 
reached, the rabbits were allowed to live for another ten 
to fourteen days and were again tested. Occasionally, 
further injections of egg white were given until a serum 
of sufficient strength was obtained. No serum was used 
unless it had a titre of 1:100,000 or more. 

The whites of two raw eggs, stirred into a little water, 
were then fed to individuals, with. and without digestive 
tract patliology. The egg white was given at 11 a. m., 
about three hours after breakfast, and the patients in- 
structed not to cat anything until 1 p. m. Individual void- 
ings of urine on the first day were taken at 12 noon, 3 p. 
m., G p. m., and 9 p. m. Twenty-four hour specimens from 
7 a. m. to 7 a. m. were taken on the second day and like- 
wise on the third day. In the last group of about fifty 
patients, the raw egg white was fed at 11 a. m. ; and only 
one twenty-four hour specimen from 11 a. m. to 11 a. m. 
was collected. 

A higher titre of antiserum can be obtained by using 
C7-y.stallizcd egg albumin as the antigen instead of raw' egg 
white. Tlie titre obtained in the antisera prepared with 
crystallized egg albumin ranged between 1:500,000 and 
1:1,000,000. It was this antiserum which was used in the 
last fifty cases. The method of preparation of the anti- 
egg albumin serum was c.xactly the same as in the case of 
the egg white serum. The crystallized egg albumin w-as 
prepared accoi'ding to the method of Cole (5). 

In the first forty patients, the urine was tested undiluted 
and in dilutions of 1:10, 1:100, and 1:1000 with normal 
saline. In the last fifty cases, the urine was tested either 
undiluted, or diluted 1:10 with normal saline. Occasion- 
ally, where the precipitating serum and the undiluted 
urine mixed without layer formation, the urine was diluted 
1 :2 and tested. Ono-lwlf c.c. of the antiserum was added 
to each precipitin tube containing one-half c.c. of the un- 
diluted and diluted urine, so that distinct layer formation 
occurred. The tubes were left undisturbed at room tem- 
perature for one hour and the results noted. Control tests 
were carried out with one-half c.c. of normal I'abbit serum 
in place of the precipitating serum, and also with the ad- 
dition of one-half c.c, of the antiserum to the normal 
saline. 

positive test was one that showed a definite white 
band at the junction of the urine and serum layers. A 
)jtitiitio>uib!c result was one that showed no white band 
formation, but a white prccipit.ate in the upper portion of 
the urine in the precipitin tube. 

In order to prove that the undigested protein was pres- 
ent in the blood sti-eam, in the first six patients with active 


ulcers, blood samples were drac\-n on the first d.nv at ^ 
4 p. m. (along with urine voidings at 12 noon, i 6 nod a 
p. m.). In both blood and urine, the precipitin reaction 
was positive for egg albumin. It had been observed bv 
Schloss and Worthen (1), Ascoli (7), Lust (3), and otheA 
that the foreign protein appears in the blood stream 
earlier and for a shorter period of time; while in the urine 
it appears later but persists longer. The testing of blood 
for the undigested protein was then abandoned, as this 
would have necessitated frequent withdrawals of blood 
specimens, a matter of great inconvenience to most 
patients. 


DISCUSSION OF RESULTS 
In Table I may be seen a series of twenty-nine cases 
without peptic ulcer pathology. Twent.v-two of these 
gave a negative precipitin reaction. Two gave a doiibt- 


Table I 

Patients Without Peptic Ulcer Pathology 


Name 

Hospital 

' Diacnosts 

I'recipi. ' 




Reaction < 

R. S. 

R. E. H. 

Arthritis Deformans 

... 

M. T. 

R. E- H. 

Conirenitnl Heart Disease 


E. M. 

R. E. H. 

Hysterical vomitinir 

... t 

F.G. 

C. C. H. 

Portal Cirrhosis 

— 

G. N. 

C. C. H. 

Acute Cholecystitis 

H. J. 

C. C. H. 

Cholelithiasis 

— 

4.K. 

C. C. H. 

Toxic Hepatitis (with non*vi<u- 
alirntion of pall bladder) 

- ! 

E» L. 

R. E. H. 

Ulcorntivo Colitis 

— 

W. K. 

C. C. H. 

Ulcerative Colitis 

_ [ 

S. M. 

C. C. H. 

Ulcerative Colitis 

— 1 

It. s. 

C. C. H. 

Ulcerative Colitis 

“ i 

D. H. 

C. C. H. 

Amoebic Dysentery 


L. B. 

C. C. H. 

Spastic Colitis 

— 1 

R. K. 

C. C. H. 

Spastic Colitis 

— 

w. s. 

C. C. H. 

Non-specific Enteritis 


J.L. 

C. C. H. 

Diarrhea— <!lioloK>’ unknown 


M.H. 

C. C. H. 

Dinrrlien with multiple Pistulac* 
in-Ano 

- ! 

J. w. 

C. C. H. 

Secondary Anemia and suspect ‘ ^ | 

Peptic Ulcer 1 

R. W. 

C. C. H. 

Suspect Carcinoma of Stomach 

— 

T.H. 

C. C. H. 

Carcinoma of Stomach 


J. L. 

R, E. H. 

Drastic Catharsis 

— . J 

T. R. 

R. E. H. 

Drastic Catharsis 


■ H. W.' " 

C. C. H. 

BJeedinp Carcinoma of Esophagus 

-t- 

■VV. K. 

C. C. H. 

Ulcorntivo Colitis. (Same patient 
ns above piven CKP white enema 
throe days later) 


A. S. 

R. E. H. 

Drastic Catharsis 

1 1 

J. J. 

C. C. H. 

Dietary Diarrhea 

— 

R. h. 

C. C. H. 

Dietary Diarrhea ' *** .. 

J.O. 

C. C. H. 

Spastic Colitis (4 plus blood in 
stools) 

_ 1 

G. G. 

C. C. H. 

Tapeworm with atypical ulcer 
history (4 plus blood in stools) 

•f" j 


ful result and five were definitely positive. The five 
patients whose urine showed a positive reaction weie 
diagnosed tentatively as having dietary diarrhea (2 
cases), spastic colitis, drastic catharsis, and tapeuonn 
infestation. The two cases of dietary diarrhea and 
those of spastic colitis and tape worm infestation .al 
gave a positive chemical test for blood in the stoob 
(four plus in the cases of spastic colitis and tape worm 
infestation). No roentgenographic studies of the 
gastro-intestinal tract had been made at the time o 
the testing of the five patients. The positive precipitin 
reaction in the case of the patient who had been gi'cn 
drastic cathartics (A.S.) cannot be explained unless 
some overlooked gastro-intestinal pathology was pies 
ent. In the four other positive patients, it is fairly cei- 
tain that a defect of the mucosa of the digestive tract 
exists, the site of which cannot be definitel.v loca ci. 
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The two cases which pave a doubtful reaction were 
those of a patient with a ideedinK carcinoma of the 
esophagus and one who had ulcerative colitis. The 
latter patient was given a two quart tap water enema 
into which had been stirred the whites of tAvo raw- 
eggs. The enema was expelled almost as soon as 
given. (Two days before this patient had received the 
egg white by mouth. No absorption of the foreign 
protein was observed). 

Four cases of liver and gall bladder disease .showed 
no permeability of the gastro-intostinal tract to 
foreign protein. The test may prove to be of some 
value in facilitating a possible differentiation between 
gall bladder and gastric disease. 

In one case, that of carcinoma of the stomach, the 
patient (T.H.) had been previously diagnosed as 
having a gastric ulcer. On testing him with egg white 
a negative precipitin reaction was obtained. When 
the patient Avas operated upon, one A\’eek later, he aa-hs 
found to have an ulcerative, indurated carcinomatous 
lesion of the pars media. 

DISCUSSION OF RESULTS 

Table II refers to a group of forty-two patients 
having active peptic ulcers. All except thirteen showed 
evidence of the absorption of foreign protein. Six of 
the patients (those marked with an asterisk on the 
Table) had completed a course of treatment Avith in- 

Table II 



PaticutK 

With Active Peptic Ulcers 


Nnmr 


j DIarno«!^ 

Preeipl* 

tin 

Reaction 

n. s. 

1 C. C. H. 

1 niofNhni: Uuotlonnl 

Ulcer 

+ 

D. c. 

c. c. ir. 

1 nioctlintr DuodennI 

Ulcer 

4. 

M. F. 1 

C. C. H. 

IRcctRnc- HucK/cnrtl 

Ulcer 

4 

c. a. , 

C. C. II. 

\ lllwxlinr: Duoflonal 

Ulcer 

4 

' n. r. 1 

i C. C. 11. 

1 Illcotlinir Duodcnnl 

Ulcer 

1 

U. M. 

C. C. H. 

1 Illoodinr Dutxlcnnl 

Ulcer 

4- ' 

G, 0. 

c c. n. 

lUtHHlinK Duodcnnl 

Ulcer \ 


•D, V. 

C. C. H. I 

i IIIc<vHnp Duodcnnl 

Ulcer 

4. 

L. G. 1 

C. C. H. 

flfocKlfnr DuodennI 

Ulcer 

i- 1 

K. II 1 

c. c. la 

UIcv<I»nr DufKlf»n.Tl 

Ulcer 

-1 

A L. ' 

c. c. n. 

IJIot'dinjr DuodennI 

Ulcer 

4. 

J. D. 

C. C. H. 

IIlc>c<linp Duodenal 

Ulcer 

■4- 

c a. 

C. C. H. 

RIocilinp Duotlcnnl 
sravc 4- one 

Ulcer (Patient 
5r*ar njro al«o) 

} 

A. n. 

C. C. H. 

I Ponctratinr: Duodenal Ulcer 

4- 

A. R. 

C. C. H. 

t DuodennI Ulcer 


- 

I. H. 

! c. a H, 

! DuodennI Ulcer 


4 

K. W. 

C. C. H. 

DuodennI Ulcer 


■». 

H. \V. ' 

C. C. H. 

Duo<Iona1 Ulcer 


X 

T G 1 

C. C. H. 

Chronic Duodenal 

Ulcer 

-- 

' T. M. 1 

C. C. H. i 

Duotlcnnl Ulcer 



' 'J. W 

C. C. If. 1 

Duodenal Ulcer 



•c. n ' 

C. C. II. 

Duoflenal Ulcer 



•V. H. ; 

C. C. H. 1 

Duodenal Ulcer 


4- 

•J. n. 

C C. H. I 

Dutxlcnnl Ulcer 



M K ’ 

C C. H. j 

Duodenal Ulcer 


- 

A. S 

C. C. H. 1 

Hour-rln^^ con«trlcUon duo to 
jrntttrlc ulcer 

- 


T. T. j C. C. H. I Gnstrif Ulcrr with 100*~r rrtcntio *\ 
S. A. , C C. H. ; Cattric Ulcpr '\ilh Obstruction _ 

V M * P II ^ lTl<*pr 


V. M. ‘ 

c. c. n. ' 

Pcnctmtinc G.a*tlric Ulcer 


•A. \V. 

C. C. H. ! 

Suspect Duotlcnal Ulcer 


K..t. 1 

1 C. C. H. i 

Duodenal Ulcer 

i 

H. W. 

C. C. H. i 

Suspect Dlee^Jinj: DuodennI Ulcer 

r 

T. II. 1 

C. C. H. i 

Illeetlinr Duodenal Ulcer 

— 

”g. M. I 

! c. c iL ; 

nieedinjr Ducxlcnnl Ulcer 

— 

O.T. ' 

‘ c. c. n. i 

DufKlcnal Ulcer 


J. K. 

c. c. ja 

Duotlcnal Ulcer 

— 

, w. a. 

C. C. H. ! 

Duoilcnal Ulcer 


A. K. 

C. C. II. 1 

Duodenal Ulcer 


1 J.F. 

c. C. H. j 

Duodenal Ulcer 

I ^ 

1 C. G. 

C. C. H. 1 

Duodenal Ulcer 

— 

' H. n. 

1 a a 11, i Ca«Jric Ulcer 

— 
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Patit nty 

With Hrnhn Ptplic Victim 


— 



Viy X- 

Xarre 


j! •trrA'H 

tl- 





J. r, 

V c.n 

rltjc’ •-I's-r-, •" } fi't D J.** 


J. c. 

C C I!. 

y f, ’t D->'' 

d.-ri U’-er. April P-”: 


J. w. 

c r. H. 

d<nal Vlcr-, Vti 


H.C. 

c r. H 

IVrMrtt’e'i JVptir l*J<rer. JVl* 


A. A. 

1 c. r. H. 

IVrforatf'J IVy-t-" Ja» 


J. D. 

C. C H. 

i 

P«rA>*7i!r'J IVptJr PJ /*»■. O-f . 


!; I. 

c, c. u. 

IVj b'* P)~cr, J' 


R. \\\ 

C C. H. 

I’f Pert^c Vhrr, Man,!) 
U'-tt 

- 

r. w. 

C. C H. 

I’crforMr-pi IVptt* PW*. vi*'^**'* 


oprratmn. Auy’ . PP: 


O F. 

r. r. H. 

PerA Pcptir U;cer 1 

. 

1^34 

_ 

V. P. 

r t'. H. 

Pcrf«(m*c»'. I'epti*" Ulrer, Vat-’h. 

’ 


Mt Final 

Ilic'flinj.' UJc-cr (i*> .'Ttp!/ •n»rrre f»«r 


K. M 

10 m dtrlarj 

tutn^ 1 




C. C. H. 

Dutf-lcf nl Ul-rr month* with* 


A. n 

out no dietary r**- 

Ftnetion* ^ 





Duoftrnnl UI-»*r (I yrnr 


O. L 

r c II. 

^ymptum^ — no dietary r»*’lnr* 
tion*) 




' GaFtnc Ulcer of du^^itior 


•J.G. 

c r n. 

trcTfcsI « jih Hi<tld(r5c — no 
‘ menl fur 1 montl » at tin'*- i f 
letlinc 






Prnctrntlrr G-rfrlc UJci" on 



c. C H 

mfKUr»fsrl Fipp*. i-nnscemml for 
fe\eral rn'inll* in t'anl 




Durnfen'il Ulcpr I'>r I'y year*— 


n. s. 

c C H. 

t-nmr dirtary ye*{nf» 

tionr 

* 

1 A. F. 

r. c H 

Duoilrn^l Ulc»T — C nioith* -“--rA-ie 


•ympbi-n*— fhetarr rr*?ricllo'- e 


tramuscular injections of an aqueous solution of histi- 

dine. 




In all the cases of bleeding peptic ulcer, the jirecijii- 


tin reaction aa-os striking. It seems in these casf« that 
AA-hen the chemical test for blood on the free- ts 
strongly positive, the precipitin reaction on the urine 
also is strikingly positiA'c, as manifested by a he;jvn r 
AA-liite band at the junction of the urine and anti'-enim. 
A fair conception then of the sire and extent of the 
pathologic process may be had from the amount of 
precipitate which forms between the urine .and the 
antiserum. 

One patient (C.L.' Avho now i« imsitive abo .sluoAtri 
a positive preeijiitin reaction one year a.go. 

Another case (A.B.). Avho gave a po-^itive result .at 
one time, became negative six months later nft< r b'-ing 
placed upon proper dietary regime. 

Of the three patients who g.-iA-e “dnubtful" evidi'.-re 
of permeability to foreign protein, one < h;,d 

roceiA'od a course of histidine in.u-ctsnns. .AmdiuT 
patient (V.M.l shoAA-od positive roentgenologie evi- 
dence of a small penetrating ulcer on the If-M r c 'lr.;,- 
ture of the jiars media. On three occ.'isions h.t r .str>si’* 
haA’e giA'cn a negative chemical test for b!o(>-d. Tin re 
is no c,N7)Ianation for the '‘douhtful’' n‘Ult in the third 
case fR.J.). 

Taa-o of the fen patients < H.W. and v.ho g.iAe 

negative precipitin renction.s, should re.ally h.-iA-e b'T 
placed into the healed ulcer group. One i ILW. * can'<‘t'‘ 
operation AA-here it Avas found he h.ad n ma*".- of dfr’-e 
adhesions binding doAA-n the stomach and duo-lenum to 
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the surrounding structures, the result, the surgeon 
thought, of an old healed “forme fruste” ulcer. The 
other patient who gave a negative result (H.B.) has 
been a ward worker in the hospital for the past three 
years and may have become healed in the course of 
his stay. 

The results of the remaining eight ulcer patients 
who showed no undigested protein in the urine cannot 
be e.x'plained unless the test was at fault or the roent- 
genologic evidence insufficient. In the majority of the 
patients in this group the history and clinical findings 
were atypical. Stool e.xaminations for blood were 
negative in most of these cases. 

DISCUSSION OF RESULTS 

The last series of cases deals with a group of 
eighteen healed peptic ulcers (Table III). The three 
gastro-enterostomized patients in this group gave a 
negative precipitin test. Of the eight perforated duo- 
denal ulcer cases, seven were operated upon and one 
healed on Ochsner’s therapy without operative inter- 
ference. Six of these showed no precipitin reactions 
for egg white in the urine. The two patients, whose 
gastro-intestinal tracts were permeable to undigested 
protein, both complained of slight pain after eating at 
the time their urine was tested. The two patients on 
dietary management, who showed positive precipitin 
reactions in the urine, have both complained of sj’mp- 
toms within the last month. 

COMMENT 

It may be possible to show the presence of a healthy 
or pathological gastro-duodenal mucosa by the simple 
test of feeding raw egg white to patients and testing 
for egg white protein in their urine by means of the 
precipitin test. It would appear that this test can be 
utilized to determine whether a peptic ulcer is active 
or quiescent. The test may possibly be of use in dif- 
ferentiating between gall bladder and gastric disease. 
It is not believed that the test is specific for duodenal 
or gastric ulcer alone, but that other ulcerative condi- 
tions of the gastro-intestinal tract may give a positive 
precipitin reaction. 

I’urther investigations will soon be cari-ied out on 
mere cases of g.all bladder and peptic ulcer disease. 
Ulcerative conditions of the lower bowel will be 


studied, not only by means of oral inge.stion of rw 
egg white, but also by means of retention egg white 
enemas. (A possible e.xplanation of the failure to 
demonstrate precipitin reactions in cases of ulcerative 
lesions of the colon and terminal ileum is that the'pro- 
tein fed by mouth becomes broken down by digestion 
and bacterial decomposition long before the ulcerative 
defects of the mucosa are reached). 

Considering the circumstances under which this 
work had to be carried on, there is a possibility th.it 
some of the false positive precipitin re.action.s m.iv 
have been true reactions and that the diagno.sis was 
eiToneous. Some of the false negative reactions may 
be attributed to partial healing of the ulcer. 

CONCLUSIONS 

1. It seems that individuals without gross lesions 
in the mucosa of the upper portions of the alimentaiy 
tract do not give the egg white precipitin test in the 
urine, e.xcepting in 20% of cases that might possibly 
be considered as having given a false positive result. 

2. Patients with active peptic ulcers whether 
located in the stomach or duodenum have yielded the 
precipitin reaction in 75% of the cases. This might 
be considered to introduce a possibility of a 25% false 
negative reaction. 

3. Patients vdth healed peptic ulcer gave a negative 
reaction in all but 20% of the cases studied, 

4. In spite of the possibility of false positive and 
false negative reactions in a certain pei'centage of 
cases, it seems that the test may be of value ns cor- 
roborative evidence of the probable presence, or ab- 
sence, of active peptic ulcer, or other mucous mem- 
brane lesions, in the upper portion of the digestive 
tube, and in differentiation from gall bladder and other 
diseases producing similar clinical pictures. 

I wish to thank Dr. William H. Welker for his kind 
help in directing this problem. I also wish to thank Dr. 
Harry A, Singer and his associates for the clinical ca,sc 
material they have furnished, 
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SECTION 111— Nutrition 


The Influence of Fruit Ingestion Before Meals Upon the Bacterial 
Flora of Stomach and Large Intestine and on Food Allergins^ 

By 

OLAF BERGEIM, M.D. 

ARTHUR HANSZEN, M.D. 
and 

LLOYD ARNOLD, M.D. 

CHICAGO. ILLINOIS 


^T^HE influence of various fruits upon gastro-intes- 
final function has been studied in this laboratoiy 
for the past few years. The intra-alimentary con- 
tents, from the oral cavity to the anal opening, depend 
upon the materials ingested, the fluids secreted, and 
the bacterial flora in the lumen of this tract. We 
have been particularly interested in the bacterial flora 
and the acid-base equilibrium of the contents of the 
gastro-intestinal tract. There are definite communi- 
ties of bacterial life residing within the lumen of the 
alimentary canal. The flora of the various zones or 
levels are distinct and characteristic, although the 
lumen and mucosa are continuous. 

Arnold, Ryan and Korando (1), Arnold (2) re- 
ported studies on fruit and vegetable feedings in 
rodents in relation to bacterial flora, acid-base equili- 
brium and susceptibility to orally ingested pathogenic 
bacteria. It was decided to extend these observations 
to include some human subjects. In the course of 
this work certain fruits were fed to fasting persons 
and the gastric response to such a fruit meal followed 
by the usual methods of aspirating samples at short 
time intervals. The bactericidal power of the gastric 
contents was determined during the course of these 
studies. Hanszen (3) reported these obseiwations in 
a preliminary paper. 

During the course of the above mentioned experi- 
ments we became interested in the problem of ingest- 
ing a small amount of some fruit an hour or so before 
a regular meal. We began these studies in this man- 
ner because we wished to determine the gastric pat- 
tern of reaction to the fruit alone. It was necessary 
to study the influence of a fruit premeal on the utiliza- 
tion of food ingested at the subsequent meal before 
such a dietetic procedure could be recommended. We 
wished to study in greater detail the passage of viable 
bacteria from the stomach to the large intestine. The 
factors influencing the length of sojourn of orally in- 

■i«-Departments of PhysioIoKical Chemistry, Bacteriolofry. and Public 
Health of the University of Illinois Collese of Medicine and Re- 
■search Laboratories of the State Department of Public Health, 
Chicago. 
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gested bacteria in the large intestine was another part 
of our problem. 

THE INFLUENCE OF A PREMEAL ON THE PAS- 
SAGE OF ORALLY INGESTED BACTERIA 
TO THE LARGE INTESTINE 

Five subjects were used for the first part of these 
experiments. There were seventy-five test meals car- 
ried out with high enemas for recovery of ingested 
bacteria. A Rehfus tube was used for aspirating 
gastric contents. All subjects were young adults with 
normal gastric patterns. The gastric contents after 
each premeal, and just before the ingestion of the test 
meal containing B. prodigiosus was aspirated. The 
hydrogen-ion concentration was more acid than pH. 
3.0 in each instance; that is, each subject had free 
acid at the time the subsequent meal was ingested. 
Only one protocol will be given as an example of this 
experiment. Table I shows the results of fourteen 
experiments carried out on a young male age twenty- 
seven. The type of premeal, the subsequent bacterial 
test meal, the time elapsing between the two and the 
total number of viable B. prodigiosus ingested, the 
total number recovered in a viable state from the 
colon washings with the per cent recovered are indi- 
cated in this table. 

The next series of experiments were to test the in- 
fluence of bananas, oranges and apples when eaten 
one hour before a meal, upon the passage of living 
bacteria through the stomach to the large intestine. 
The fruit was ingested after twelve hours’ fasting, and 
one hour later 200 c.c. of fresh whole pasteurized milk 
containing a known number of B. prodigiosus. Several 
hundred very small colored paraffin beads were added 
to serve as markei’s for subsequent colon washings. 
These wax beads float on top of the aqueous suspen- 
sions of fecal material. Different colored paraffin beads 
allow excellent segmentation of large intestinal con- 
tents in relation to time of food ingestion. No food 
or water was consumed before the next regular meal, 
which was four hours after the B. prodigiosus and 
milk was ingested. Different colored paraffin beads 
were used as markers for this meal. Eight hours after 
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Table I 

Influence of premcal Jipon passage of viable bacteria to large intestiue 




Inter\'al 

B. prodigiosus in million 

ren-mt il. ^ 
pro<llRic«us ' 
reco\rrcd ' 

Pre MenI 

Tc.st Meal 

between 

meals 

IngcstcHl 

In colon 
washings 


1 cla.ss milk end 15. prodiciosus plus 


1 1 6S.00 


is.oor, 1 

1 water 

sweet roll, bacon, ecc. toast. 1 class 
water 

1 hour 

180S.00 

507.00 

2S.00''i ^ 

None 

200 c.c. tap water and juice of one lemon 




i 

plus B. prodifriosus, pH 2.S 


1420.00 

r».4S 

O.iOCc 

None 

150 c.c. tap water and juice of one lemon 


080.00 



plus B. prodiffiosus, pH 2.6 


0.00 


200 c.c. Bwoet milk 

200 c.c. tap water and B. prodipiosus 

1 hour 

1050.00 

0.00 

O.OO'-/, 

1 1 pint whole sweet milk 

200 c.c. tap water and B. prodigiosus 

hours 

2200.00 

14.40 

o.csci- i 

Two mctlium sIzmI hannnns 

200 c.c. sweet milk plus B. prodiciosus 

hours 

1816.00 

4.80 

o.2C':'r ' 

00 Kmms hann-a powder in 
irlass of w'nler 

200 c.c. sweet milk plus B. prodigiosus 

1*^ hours 

6088.00 

0.00 

o.oor, ; 

00 jrmms hr.nana powder 
and 200 c.c. 2^)^ citric acid 

200 c.c. sweet milk plus B. prodipiosus 

1 hours 

3520.00 

12.00 

O.SWc ‘ 

00 crams banana powder in 
cla^s of water 

200 c.c. sweet milk plus B. prodipiosus 

2 hours 

3200.00 

1.40 

O.OtCf ‘ 

1 whole grapefruit pH 3.0 

200 c.c. sweet milk plus B. prodipiosus 

20 min. 

1800.00 

60.40 

2.80re i 

1 whole crapofruit pH 3.0 

200 c.c. sweet milk plus B. prodigiosus 

30 min. 

2040.00 

0.00 

O.OO'Tf i 

140 c.c. grapefruit juice pH 
j 3.0 

140 c.c. sweet milk and B. prodigiosus 

22 min. 

800.00 

0.00 

O.OOf'o i 

230 c.c. canncfl tomato juice 

200 c.c. sweet milk plus B. prodigiosus 

30 min. 

1600.00 

4.80 

O.OOVc 1 


the milk .md test bacteria were consumed, a high 
enema was given, two successive washings each with 
1.500 c.c. of sterile water. The B. prodigiosus was 
counted in the usual manner by dilutions and culture 
on representative samples of well mixed washings. 
Four healthy young men, ages nineteen to twenty- 
eight with noiTnal gastric secretoi-y and motor func- 
tions were used for these experiments. Table II gives 

Table II 

The relative efficiency of fresh banana, orange and 
apple when used as a prcmcal and control without 
premcal. Subjects fasted twelve hours before fruit 
prcmcal. Two hundi-ed c.c. of whole cow’s milk 
inoculated with B. prodigiosus were drunk one hour 
after fruit prcmcal 







Percentage of B. 




Millions of B, 

( prodigiosus rcv 

S«bj<*ct 

rrcmeal 


prodigiosus 

j covcretl from 



ingcstc<l 

i colon 8 hours 
after ingestion 


A. H. 

None 


420.00 

ST.OOTr 

K. H. 

None 


420.00 

43.009r 

W. B. 

None 


420.00 

94.00'/r 

F. B. 

’ None 


420.00 

60.0097 

A. H. 

1 


087.00 

1 O.I27'/< 

E. H. 

! Pulp of one b.'innna 

957.00 

0.13497 

W. R. 

— 80 grams 


987.00 

1 0.3729; 

r. B. 



987,00 

0.08397 

A. H- 
F.. H. 

Pulp and juice 

of 

576.00 

576.00 

4.23797 

1.9409-7 

W. R 

one orange — 


576.00 

5.3209J 

F B. 

grams 


576.00 

7.22097 

A. H. 



1108.00 

12.4059^ 

E. H. 

Pulp of one apple 

1108.00 

20.4807f 

w. n. 

-- 104 grams 


nos.oo 

5.37597 

V B. 



nos.oo 

9.5059^ 


the rc.sull.s obtained using fre.sh banana, orange and 
apple. The number of viable B. prodigiosus ingested 
with the milk and the percentage recovered from the 
enema fluid are indicated. The fir.st results shown in 
this table are controls with 200 c.c. plain milk plus the 
te.st dose of B. prodigiosus without a fruit premeal 
to show the passage of these bacteria through the 
stomach and small intestine down to the lower levels 
of the largo intestine in a viable state. 

De.ssicated banana and oranges were used for pre- 
me-als in the same way, using the same technic as for 
the fresh fruit. These dried fruit samples were in 


the form of flasks or films, supplied by the courtesy 
of the Sardik Laboratories, New York City. Table 111 
gives the results of these experiments, 

SUMMARY 

The gastro-duodenal bactericidal mechanism is most 
effective in preventing viable bacteria reaching the 
large intestine when the gastric contents contain free 
acid, or when the material within the lumen is com- 
pletely saturated with acid. A small premeal aids in 
creating this type of intra-gastric environment. 

Many of the test bacteria administered with fresh 
whole cowl’s milk (200 c.c.) can be recovered in a 
viable state from the large intestine eight hours after 
ingestion. One banana eaten one hour before the 
milk is ingested reduces the number of viable te.st 

Table III 

The influnce of dessicated apple and banana on pas- 
sage of test bacteria through the alimentary tract. 
Subjects fasted twelve hours before frtiit prcmcal. 
Two hundred c.c. of whole milk inocxdated with B. 
prodigiosus were ingested one hour later 


Subject 

‘ 

Premeal 

Millions of U. 
prodigiosus 
ingested 

Percent of Ik 
prodigiosus i 
reeovcrcfl from , 
the colon after 

8 hrs. ^ ' 

E. U. 

A. H. 

F. H. 

40 grams dried 
banana with 200 
c.c. water 

740 1 0-0'V 

740 ! 0.859: 

740 2 . 009 ; J 

E. H. 
A.H. 

F. B. 

40 grams dried ! 430 ' 

apple with 200 1 430 ! 

c.c. water i 430 

A. H. 

E, H. 

W. B. 

F, B. 

, . ^ ‘ 335 , 0.034q 

70 grams dried , gge ’ 0.00797 , 

banana with 200 ; ‘ 0.135'/ 

c.c. water ^ 0.00097 


■ A. H. , , 1 020 : 

I F H grains dnea i 520 none 

I W n* f ajiple with LOO 1 520 

I F *15 * 1 ^ 520 none 


bacteria recovered to less than one-half of one per 
cent. We found banana more effective as a premeal 
than orange and apple in this respect. Dried apple 
and banana in the same quantities exercised simil.ar 
influences in the destruction of orally ingested bacteria 
under the conditions of our experiments. 
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THE INFLUENCE OF FEUIT PREMEAL UPON 
THE UTILIZATION OF PROTEINS, FATS 
AND CARBOHYDRATES OF THE 
SUBSEQUENT MEAL 

Pincussen (4) reviewed the literature on the utiliza- 
tion of various food by man. It was necessary to es- 
tablish the comparative utilization of the proteins, 
fats and carbohydrates in a meal including a given 
amount of fruit, then for the same meal with the 
fruit eaten one hour before. The authors visualize 
an increasing field of usefulness of the premeal for 
certain types of gastric functions and for added pro- 
tection of the alimentary tract against exogenous in- 
gested bacteria. The possibilities of utilizing the pre- 
meal for food sensitive individuals will be discussed 
later in this paper. It was therefore necessary to es- 
tablish the food utilization of the regular meal after 
a fruit premeal. The utilization of fats, carbohydrates 
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nitrogen by Kjeldahl’s method, and the total nitrogen 
recovered from the colon nine hours after the test 
meal had its origin in the bananas ingested and in 
mucus and bacteria from the intestine as well as in 
the test meal. However, since these factors were 
constant throughout all experiments the results are 
significant since they indicate the relative utilization 
of the test meal when taken after or with bananas. It 
is evident from Table IV that protein utilization is 
practically the same whether the protein is taken on 
an empty stomach or in one in a state of active diges- 
tion. 

Utilization of Fat: The program of each subject 
was the same as that described under Utilization of 
Protein with the exception that a meal rich in fat was 
substituted for the protein test meal. 


Table IV 

Protein Utilization: Quantity of nitrogenous material recovered from Colon nine hours after ingestion of the 
several meals listed below. Each figtire represents an average taken from two expeHments ynade on two con- 
secutive days and is the total quantity in grams of nitrogen recovered from the colon 


Subject 

400 c.c. evaporated milk. 

Total nitrogen 4.1444 gms. 

400 c.c. whole milk. 

Total nitrogen 2.128 gms. 

200 grams lean beef. 

Total nitrogen 6.132 gms. 

2 bananas 1 hour 
before meal 

2 bananas with meal 

2 bananas hour 
before meal 

2 bananas with 
meal 

2 bananas hour 
before meal 

2 bananas with 
meal 

1 

0.560 gms. 

0.786 gms. 

0.596 gms. 

0.480 gms. 

0.520 gms. 


2 

0.726 gms. 

0.498 gms. 

0.520 gms. 

0.640 gms. 

0.750 gms. 

0.845 gms. 1 

3 


0.690 gms. 

0.574 gms. 

0.516 gms. 



4 

0.427 Kms. 

0.535 gms. 

0.394 gms. 

O.SrS gms. 


■■KISSSBHi 

5 

0.640 gms. 

0.770 gms. 


0.550 gms. 

0.824 firms. 

0.855 gms. 1 

6 

0.432 gms. 

0.620 gms. 

0.570 gms. 



0.685 gms. 

7 

0.650 gms. 

0.495 gms. 





S 





0.843 gms. 

0.765 gms. i 

9 


. . ... 





i Average 

0.560 gms. 

0.627 gms. 

0.530 gms. 

0.573 gms. 

0.69X gms. 

0.737 gms. 1 


and proteins introduced into an actively secreting and 
digesting stomach has not been recorded in literature. 

Utilization of proteins: Nine healthy subjects of 
ages seventeen to fifty-eight years were used in these 
experiments which involved ninety-two analyses. Three 
diffei’ent protein test meals were used. The program 
of each subject was as follows : 

First day : 

7-8 A. M. A high enema consisting of two wash- 
ings of 1500 c.c. each. 

9 A. M. Test meal followed immediately by inges- 
tion of two bananas. 

1 P. M. Four bananas. 

6 P. M. A high enema, two washings of 1500 c.c. 
each. 

Second day: Same as the first day. 

Third day: 

7-8 A. M. Enema. 

9 A. M. Two bananas. 

10 A. M. Test meal. 

2 P. M. Pour bananas. 

7 P. M. Enema as on first day. 

Fourth day: Same as on third day. 

The total quantity of the evening washings was 
made slightly acid by addition of sulfuric acid to pre- 
vent loss of ammonia. One hundred grams of corn 
starch were then added and the mixture was heated to 
boiling while being stirred. This yielded a rather 
thick homogeneous fluid suspension of the particulate 
matter obtained from the large intestine. Two 100 
c.c. samples of the liquid were then analyzed for 


Colon washings were acidified mth HCl to convert 
fatty salts to fatty acids, and the latter together with 
neutral fats were extracted by ether. The ether and 
volatile fatty acids were then driven off by heating in 
an evaporating dish, leaving only solid fat which was 
weighed. The volatile fatty acids were eliminated 
because their origin was most probably in carbohy- 
drate fermentation rather than in the test meal. 

Table V shows clearly that fat is utilized as com- 
pletely when taken into an active stomach as when 
taken into an empty one. I 

! 

Table V \ 

Fat Utilization: Quantity of fat recovered from colon \ 

nine hours after ingestion of a meal consisting of | 

one hundred grams of butter, four slices of bread, | 

two ounces of molasses, two hundred c.c. of skimmed | 

milk. Each figure represents an average taken from | 
two experiments made on Uvo consecutive days | 


Subject 

Fat recovered where two 
bananas were eaten one 
hour before the fat meal 

Fat recovered where two 
bananas were eaten just 
after the fat meal 

1 

2.854 gms. 

3.284 gms. 

2 

3.047 gms. 

3.973 gms. 

3 

2.902 gms. 

2.149 gms. 

4 

3.105 gms. 

3.388 gms. 

5 

2.324 gms. 

2.004 gms. 

6 

4.107 gms. 

3.206 gms. 

7 

3.528 gms. 

3.349 gms. 

8 

2.947 gms. 

3.562 gms. 

9 

4.055 gms. 

3.345 gms. 

Average 

3.207 gras. 

3.140 gms. 
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Utilization of Carbohydrate: The subject followed 
the program described under Protein Utilization, this 
time substituting a meal rich in carbohydrate for the 
protein test meal, and eliminating the afternoon meal 
of bananas to avoid introducing any more banana 
starch into the experiment than necessary. The tAvo 
bananas eaten in the morning Avere thoroughly ripe, 
thus containing little or no starch and being readily 
digestible. 

Table VI gives the analytical method used and the 
results for this experiment. Evidently a banana pre- 
meal does not interfere Avith the carbohydrate utiliza- 
tion of the subsequent meal. 

Table VI 

Carbohydrate Utilization: Qnantity of carbohydrate 
recovered from colon nine hours after ingestion of 
a meal consisting of 120 grams wheat crackers, two 
hundred c.c. milk and twenty grams of sugar. Colon 
jcashings hydrolyzed at 100° C. for two hours with 
2''’r HCl and analyzed for reducing sugar by 'Bene- 
dict’s method. Each figure represents an average 
taken from two experiments made on two consecu- 
tive days 




Gram«t of suRnr rocovored from colon 

Subject 

Two bannnaa onton before 

Two bananas eaten with 

1 

the test meni (one hour) 

the test meal 

1 

4.325 

4.605 jrms. 

o 

1.400 frmf<. 

2.740 frms. 

3 

3.720 jrms. 

1.848 jrms. 

•1 

3.805 Kms. 

4.007 frms. 


2.743 pms. 

2., 12(3 Ktns. 

, C 

3.430 tons. 

2.4G0 firms. 

' 7 

3.000 rms. 

3.050 firms. 

‘ S 

3.70S pms. 


1 Averflfro 

3.274 siTi)'*. 

3.017 firms. 


SUiVItlARY 

The utilization of proteins, fats and carbohydrates 
was the same AA’hen bananas Avere ingested before the 
meal as AA’hen this fruit AA-as eaten along Avith the meal. 

FACTORS INFLUENCING BACTERIAL FLORA 
WITHIN THE LARGE INTESTINE 

Since the report upon the destruction of yeast Avithin 
the large intestine (iMontgomery, Boor, Arnold and 
Bergeim (5)), Bcrgeim has been studying some of the 
factors contributing to the toxicity of the intra-intes- 
tinal contents. A detailed report of these findings AA-ill 
bo published elseAvhere. The authors Avish here to 
shoAV the influence of certain fruits upon the bacterial 
flora of the large intestine. 

Bergeim has shoAvn that one of the most toxic sub- 
stances for yeast and B. coli found in the large intes- 
tine is butyric acid. Hydrogen sulphide ranked next in 
importance ns a bactericidal agent for certain bacteria. 
Wo have used the contents of the large intestine ob- 
tained by enema, using 3000 c.c. of A\’a.shing fluid, 
divided into tAA’o equal portions. The solid and fluid 
portions of the suspended fecal material As’ere analyzed 
soparatel.v for hydrogen sulphide and butyric acid con- 
tent. Direct smears stained by Gram's method Avere 
made from the mixed Ava.shings. 

Throe subjects were maintained for four days on 
the folloAving diet: 

Breakfast; Three fried eggs, four strips bacon, 
tAvo pierces of to.ast AA'ith butter, juice of lemon in a 
glass of AA’ater SAA’cetened Avith cane sugar. 


Luncheon: 34 pound of ground beef fried four 
slices of bread, butter, honey, tea. 

Supper; 34 pound ground beef fried, gravy not.A 
toes, bread, butter, honey, lemon juice. 

During the four daj’s the urine Avas tested for 
indican tAvice daily by shaking AAith chloroform and 
Obermej’er's reagent, BoAA’el moA’ements Avere recorded 
On the afternoon of the fourth day a high enema Ava.s 
given, tAvo successive Avashings each AA’ith 1500 c.c. of 
sterile Avater. The Avashings Avere then analyzed quanti- 
tatWely for butyric acid and hydrogen sulphide. B. 
coli counts Avere also carried out on the same indivi- 
dual. This program Avas then repeated, all conditions 
being the same AA’ith the exception that tAA’o bananas 
AA’ere eaten an hour before each regular meal and tivo 
moi’e before retiring (eight bananas per .subject each 
day) , and the cai’bohydrate content of the regular me.-i! 
AA’as reduced in proportion. 

Hydrogen sulphide Avas determined by blou’ing over 
the gas AA’ith a current of hydrogen into alkaline lead 
acetate-gelatine solution and comparing colors ob- 
tained Avith those obtained Avith standard hydrogen 
sulphide solutions (6). Butyric acid AA’as determined 
by extracting 200 c.c. portions of the AA’ashings (previ- 
ously acidified Avith sulphuric acid) three times with 
1000 c.c. portions of ether, distilling off the ether, ad- 
ding 50 c.c. of AA’ater and distilling off the A’olatile 
fatty acids Avhich Avere then determined by the iso- 
propyl ether partition method of Osburn and Werk- 
man (7). These methods will be discussed further in 
another connection. 

Table VII gives the results of this e.xperiment. It 
AA’ill be noted that there was a marked reduction in the 
indican in the urine, decrease in the hydrogen sulphide 
in the colon Asmshings, and an increase in the but.vric 
acid content of the large intestinal contents after 
banana ingestion. Correlated Avith the increased 
butyric acid content AA’as a relatiA'c decrease in the 
viable B. coli in the washings. The gram positwe to 
gram negative ratio of direct smears from the wash- 
ings shoAA’ed a preponderance of gram positiA’e forms 
folloAving the bcinana diet. Considerable AA’ork has 
been done in this laboratory in conjunction AA’ith the 
Department of Pediatrics on the bacterial flora of 
feces of infants fed various carbohydrates. We aa’ci’c 
unable to shoAv banana poAvder influenced in any Avay 
the gram positive to gz’am negative ratio. This AA’ill 
be reported in the near future. The obsei’A’ations in- 
cluded in Table VII Avere Avashings from the large in- 
testine cand hence the bacterial flora may differ from 
that found in formed feces. 

The results reported in this experiment substantiate 
Bergeim’s AA'ork. He has shoAvn that in vitro as aaoII 
as in vivo experiments the concentration of butj’ric 
acid in the large intestine AA’as pei’haps the most im- 
portant single factor in reducing the number of via e 
bacteria. 

SUiMIMARY 

On the high banana diet, amounts as high as o78 
c.c. of 0.1 N butyric acid Avere found in the colon and 
the average amount AA’as 329 c.c. The amounts foun 
in the upper colon averaged 194 c.c. of 0.1 N butyiic 
acid. FolloAving the enemas of 3000 c.c. of AA’ater, le 
aA’erage recovery of material AA’as 3100 c.c. The u 
of material as it existed in the colon and hence the con 
centration of butyric acid in the colon cannot le a 
curatel.v estimated from these findings. Hoaacaci, 
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Table VII 

Effects of eating two ba'nanas before each regular meal and before retiring. Diet No. 1, bananas eaten; Diet 
No. 2, no bananas eaten. 


Subject 

and 

Diet 

Day 

Bowel Movement 

Indican in 
Urine 

H;S (free) c.c. 
0.001 N. 

Butyric acid 
c.c. N/10 

Gram + 
Gram — 

Content of Colon 
washings. Millions 
of B. Coli in washings 



1 large soft 

slight 


in liquid 


in liquid 



1 large soft 

slight 


179 


30.000,000 



1 large soft 

none 

if* 

in solid 

80 

in solid 



1 large soft 

none 


64 





1 large soft 





in liquid 

No. 2 

' 2 

none 

moderate 




498.000,000 

A K 

3 

none 

strong 



0.4 




discontinued experi- 

strong 




in solid 



ment (headache) 





40,000,000 


1 

1 large soft 

slight 

in liauid 

in liquid 


in liquid 

No. 1 

2 

1 large soft 

none 

292 

130 

6.4 

131,000,000 

E. H. 

3 

1 large soft 

none 

in solid 

in solid 




4 

1 large soft 

none 

16 

36 


.. ) 


1 

1 large soft 

slight 

in liquid 

in liquid 


in liquid 

No. 2 

2 

none 

strong 

700 

51 

1.2 

498.000,000 

E. H. 

3 

none 

strong 

in solid 

in solid 




4 

none 

strong 

44 

24 




1 

1 large soft 

slight 

in liquid 

in liquid 


in liquid 

No. 1 

2 

1 large soft 

slight 

178 

274 

5.5 

150.000,000 

l. B. 

3 

1 large soft 

slight 

in solid 

in solid 




4 

2 large soft 

slight 

30 

304 




1 

1 large soft 

slight 

in liquid 

in liquid 


in liquid 

No. 2 

2 

1 small hard 

strong 

356 

74 

0.2 

1,080,000,000 

L. B. 

3 

none 

strong 

in solid 

in solid 




4 

none 

strong 

47 

61 




average amount of material in the intestines can 
hardlj”^ have been much over 300 c.e. on the average, 
and the concentration of butyric acid not much less 
than 0.1 N. The pH values of the contents of the upper 
colon were between 6.0 and 6.5. In in vitro experi- 
ments it has been shown that concentrations of 0.05 
N of butyric acid at pH 6 reduced the growth of B. 
coli to about 1/lOOth of that in the control, and that 
at pH 6.5 a reduction of growth to 14% of normal was 
obtained \vith 0.1 N butyric acid. The decreased 
number of B. coli in the intestines on the banana diet 
might therefore be accounted for by a limitation of 
growth by the butyric acid present, assisted by acetic 
acid also present, though these need not be the only 
factors concerned. 

On the banana-free diet, on the other hand, the 
butyi’ic acid concentrations were much lower, and the 
pH so near neutrality that no inhibiting effect of 
butyric acid on B. coli would be expected. This agrees 
with the high counts of B. coli found on these diets. 

It appears therefore that the reduction in the num- 
bers of B. coli on the high fruit diet was at least in 
part due to the increased production of butyric acid 
on this diet, associated with the lowered pH. 


HABITUAL FRUIT PREMEAL 

The use of the fruit premeal was started in order 
to test gastric response to the fruit alone, fiee of any 
other form of food. There were certain advantages, 
both in gastric and intestinal bactericidal function, 
shown to follow the ingestion of a small amount of 
fruit one hour before the regular meal. It has been 
shown also that this does not interfere with the utili- 
zation of fats, carbohydrates and proteins of the 
subsequent meal. It was thought necessary to test the 
general reaction of a group of normal adults to the 
habitual use of a fruit premeal. 

Ten subjects have been on a banana premeal loi 
fourteen weeks. Two bananas were eaten one and one- 
half hours before lunch, before dinner, and just beloie 
retiring at night. A daily report was made on bowel 
movements, gastric and intestinal distuibances, g , 
discomfort, fatigue, both mental and physical a^ ap- 
petite. Weight was recorded twice weekly. No lU 


effects were noted by any subject. Three of these ten 
subjects had been constipated. After six to eight days 
on the banana premeal, bowel movements occurred 
daily, with large soft stools. Four of the ten subjects 
recorded noticeable gas in the large intestine the first 
three days on the premeal diet, but none after this 
time. The appetite was not affected. There may have 
been less mental and physical fatigue, particularly be- 
fore lunch and dinner time. Our object was to see if 
any abnormal reactions would be noticed by people on 

Table VIII 

Two bananas eaten one and one-half hours before 
meals and before retiring at night each dag. Other- 
toise diet and general habits unchanged. Record of 
loeight after U months 


Subject 

Sex 

Age 

Beginning 

Weight 

Weight after 
Four months 

D. K. 

M 

58 

184 

181 

D. K. 

F 

53 

135 

133 

L. S. 

F 

40 

132 

136 

A. J. 

F 

34 

198 

195 

S. M. 

F 

25 

131 

135 

E. R. 

F 

38 

127 

127 

V. S. 

F 

27 

100 

103 

E. G. 

F 

25 

128 

125 

M. G. 

M 

8 

67 

70 

B. G. 

M 

12 

86 

91 


a fruit premeal for several months. No disadvantages 
were found. Three months after this experiment was 
stopped, six of the eight adults are continuing the 
banana premeal habit; the reasons they give aie 
regular bowel movements, and lessened mental and 
physical fatigue. 

INFLUENCE OF FRUIT PREMEAL ON FOOD 
ALLERGINS 

The authors realize that allergy to foods is a very 
big subject and is now receiving considerable atten- 
tion It is not our purpose to deal -with the disputed 
mechanism of this reaction, but we wish to record 
some observations we have made using the_ fruit pre- 
meal to produce an actively digesting gastric enviion- 
ment at the time the specific sensitizing substance was 
ingested. It seemed logical to assume that if the anti- 
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Table IX 

The peptic power and pH of gastric contents one hotir after the ingestion of one banana, one apple, one nraiwe 
and 100 c.c. of chicken broth, respectively. Peptic power = mtmber of mm. of egg white digested in i hnurl, 
(Mett's test) 


Subject 

Barana 

Apple 

Orange 

Broth 

pll of Chyme 1 

Peptic potter 

pH of Chyme 

Peptic power 

pH of Ch>Tnc 

Peptic power 

pH of Chyme 


A. H. 

I.-1 i 

I.& 

1.4 

1.8 

1.6 

l.S 

l.S 

1.*: 

E. G. 

1.8 

1.8 

2.0 

1.8 

1.4 

l.S 

2.0 

l.S 


1.0 i 

1.7 

2.0 

1.8 

1.S 

1.8 

2.0 

1 

W. B. 

1.9 , 

1.0 

2.0 

1.8 

2.0 

1.0 

1.6 

1.“" 

' Avcmpc 

1.7 ' 

1.8 

1.8 

l.S 

1.7 

1.8 

1.8 

!.'• 


Kcnic protein causing the food sensitivity was hj'dro- 
lysed rapidly in a gastric lumen containing free acid 
and pepsin, then the phenomenon of hypersensitivity 
to the specific protein substance might be reduced or 
it may be possible that the reaction would<-not occur. 
We wish to report our experiences and obseiwations as 
far as we have carried them. 

The destruction of the sensitizing antigen in foods 
by gastric digestion would depend upon the presence 
of pepsin. We therefore determined the relative peptic 
digestion of aspirated gastidc contents after the in- 
gestion of fruits. Table IX gives the results using 
four healthy subjects. 

One banana was ingested by a fasting, j'oung, 
normal adult. The gastric contents were aspirated 
after one and one-half hours. This material (pH. 2.0) 
was used to digest rag-weed pollen protein, one hour 
incubation at 40° C. The tests were set up as follows: 
0.2 c.c. pollen extract plus 0.8 c.c. gastric banana con- 
tents; incubated one hour at 40° C., then brought to a 
pH of 7.1 by addition of sodium carbonate. This digest 
was then used as antigen for skin tests on known 
sensitive patients. The first two columns in Table X 
give the results of two sejiarate e.xperiments, run with 
different pollen extracts and gastric juice from two 
different normal subjects. The third column in Table 
X consists of the following: 0.8 c.c. gastric contents 
after banana ingestion fpH 2.0) brought to pH 7.1 
with sodium carbonate. The fourth column in Table 
X are the results using the following antigen: 2.0 
c.c. pollen extract plus 0.8 c.c. 1/10 N. hydrochloric 
acid and incubated one hour at 40° C., then brought to 
pH 7.1 with sodium carbonate. The fifth column are 
the results from the following antigen : 0.2 c.c. pollen 
extract plus 0.8 c.c. disodium phosphate incubated one 
hour at 40° C.. reaction adjusted to pH 7.1. The last 
column represents the skin reactions after boiling the 
pollen extract and adjusting to pH 7.1 with sodium 
carbonate. 

There were several ways of approaching this 
problem. We began by digesting the specific food with 
gastric juice as outlined in the experiments using rag- 
weed pollen. We thought these results might not be 
conclusive, so we next resorted to the use of the human 
stomach. It is well known that the allergic reaction 
following ingestion of a given specific food substance 
is variable, at times it may be absent, this is probably 
rare, but there are many degrees in the intensity of 
the hypersensitive reaction. We realized we did not 
have sufficient time at our disposal to do enough actual 
feeding experiments on food allergic cases to obtain 
the most de.sirable information. Wo therefore decided 
to u«e the skin testing technic and digest the antigenic 


material in the gastric lumen of normal subjects. The 
specific food substance to be investigated was inge.sted 
into a fasting stomach and aspirated fifteen miniite.s 
afterwards. The other series of antigens were pre- 
pared by ingesting one banana and, after one hour, 
eating the same amount of the same specific food and 
aspirating after fifteen minutes. Two antigens were 
used for skin tests on susceptible patients. One had 
fifteen minutes contact with an empty stomach, the 
other after fifteen minutes contact with an active 
digesting stomach. The gasti-ic aspirations from the 
fasting stomach were diluted three times with buffered 
phosphate solution and adju.sted to pH 7.1 with solid 
carbonate. The gastric aspirations from the premeal 
digesting stomach w'as diluted the same, and the reac- 
tion was adjusted to pH 7.1 with solid sodium carbon- 
ate. The physical consistency and intensity of reac- 
tion caused us to use this method of procedure. 

The specific foods' tested were blue-berries, peas, 
milk, beans, radishes, walnuts, hazel nuts, strawber- 
ries, beef and rye bread. The Allergy Clinic of this 
institution cooperated with us in placing patients 
sensitive to these food substances at our disposal for 
study. Table XI gives the results of our observations. 
The short time interval of 15 minutes was clio.sen as 
our preliminary test. It has been necessary to dis- 
continue our work, and longer digestive periods have 
not been carried out as was originally planned. 

SUMMARY 

A fruit premeal offers a method of reducing the 
irritating properties of food allergins. Our results 
can only be offered as preliminary studies, but are en- 
couraging enough to warrant further observations. 

DISCUSSION 

We became interested in the premeal, or behveen 
meal, fruit feeding because of certain observations 


Table X 

Skin reactions perfomned on eight ragweed sensitive 
patients with various modifications of the antigen 


Subject 

Pollen 

Dij:e^t 

Pollen 
' DiKc«t 

' Control 
Gastric 

1 Contents 

Control 

Pollen 

Acnllfied 

Control 

Poiicn 

Neutral* 

Hc<l 

Control 

Pollen ! 
BolM 


0~ 

' fT^ 

0 

10 

L® - 

1^_' 

2 

0 

0 

0 

10 

10 



10 _ 

3 

0 

0 

0 

30 

>® _ 

4 

75 

1 30 

0 

10 

10 


n 

0 

1 0 

0 

lo 

10 

lO" 


6 

60 

Zo 

0 

10 


7 

0 

0 

0 

60 

10 

10 “ 


- S 

0 

0 

0 

10 



0 =: no sVin reaction. 

The numhcnn represent time Irt minuter wiirn 
pcarH after InlrnHcrmnl injection. 


penitive reflation aP* 
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made during fasting periods of the day to determine 
the gastric pattern of reaction which would follow the 
ingestion of fruit alone. We observed a pz*ompt re- 
sponse on the part of the stomach to ingested fruits. 
The banana causes a rapid concentration of acid and 
pepsin after ingestion. The banana is buffered very 
well, and requires a relative large amount of acid to 
completely acidify. The progressive accumulation of 

Table XI 

The influence of a fruit jrremeal upon the antigenicity 
of food allergins. The specific allergic food (column 

2) was ingested by a normal subject. One sample 
was ingested after arising in the momiing (column 

3) , one sample was eaten one hour after one banana 
was ingested (last column). Fifteen minutes after 
ingesting the specific food the gastmc content was 
aspirated and each sample used as antigen for skin 
testing of known allergic patients (column 1) 




Skin reaction to Antigens 
prepared from 

Hyper- 

sensitive 

subject 

Specific food ingested by 
normal subject 

Contents of 
fasting 
stomach. 

15 min. 

Contents of 
fruit pre- 
meal stomach. 
15 min. 

T. M. 

Blueberries (canned 50 
grams) 

+ -T + + 

0 

W. F. 

Peas (j'uice of canned 50 
c.c.) 

■—I— '.tl* 

0 

W. P. 

Peas (solids of canned 50 
grams) 


+ 44 + 

D. W. 

Milk (fresh, pasteurized 
whole, 200 c.c.) 

++++ 

0 

S. F.’ 

String beans (solids of 
canned, 30 grams) 

++ 

0 

C. A. 

Radishes (fresh, 50 
grams) 


— f“ 

L. W. 

Walnuts (10 grams) 

++ + 4- 


A. V. 

Hazel nuts (liquid part of 
digest, 10 grams) 


0 

A. V. 

Hazel nuts (solid part of 
digest, 10 grams) 

+++ + 

444-p 

A. N. 

Strawberries (fresh 30 
grams) 


0 

H. R. 

Beef (ground, baked, 100 
grama ) 

(liquid part of digest) 

+ + + 

0 


(solid part of digest) 


+ — !- 

G. P. 

Rye bread (50 grams) 

H — 1- + 

0 

L. C. 

Beef, broth (100 c.c.) 

++-f-4- 

+ 


acid after ingestion of fresh bananas has a “protein- 
like” gastric pattern, similar to the free and combined 
acid figures one encounters so frequently after a pro- 
tein test meal. We became interested in the between 
meal feeding of fruits from a bacteriological and 
public health standpoint. We were primarily inter- 
ested in the passage of orally ingested bacteria through 
the gastric barrier, and reaching the large intestine 
in a viable state. This led us to study in greater de- 
tail the relationship between gastric acidity and viable 
bacterial flora within the lumen of this organ. 

The influence of a fruit premeal on the ability of the 
stomach to destroy ingested bacteria in the subsequent 
meal was considered an important protective mechan- 
ism. The same intra-gastric environment produced by 
the fruit premeal could rapidly acidify and alter pro- 
tein complexes capable of causing supersensitive reac- 


tions in susceptible persons. The influence of this 
mechanism on food allergy must be investigated by 
clinicians familiar with this field. We have shown that 
the gastric content after a fruit premeal can rapidly 
render the sensitizing substance non-antigenic or non- 
allergic. 

Holmes, Pigott, Sawyer and Comstock (8) and later 
Comstock and Eddy (9) studied the effect of vitamin 
A on absence due to illness among industrial em- 
ployees. The first named group used cod liver oil, but 
Comstock and Eddy used banana and milk, and their 
woi-k, therefore, is in fact a fruit-milk premeal study 
in which factors other than the vitamin A of these 
foods is a possible factor in the reduction of illness 
that both studies show. 

Haggard and Greenberg (10) have investigated the 
problem of diet in relation to physical efficiency, and 
have concluded that between meal feeding increases 
physical efficiency. They report a freedom from a feel- 
ing of fatigue, irritability and from muscular ineffi- 
ciency when their subjects ingested food at more 
frequent intervals than the standard three meals a 
day. The three meal feeding habit of man is not con- 
sidered physiological by these observers. In addition 
to muscular efficiency and muscular effort, Haggai-d 
and Greenberg investigated efficiency in relation to 
blood sugar level and respiratory quotents. The fol- 
lowing quotation from the above woi’kers illustrates 
the relative importance of the premeals or between 
meal. “Our conception of the 5-meal-a-day schedule 
calls for the conventional 3 meals with the addition 
of 2 smaller meals: mid-morning and mid-afternoon 
lunches. But on such a schedule, as on any other, no 
one meal stands alone in the diet; each is merely a 
part of the total daily intake of food and should be 
planned with the total in view. From the dietetic 
point of view, the food eaten at the 2 extra meals is 
not to be added to that of the regular meals, but sub- 
tracted from them ; it is mei’ely eaten at another time. 
Due provision must thus be made that the selection of 
food for the smaller meals is properly supplementary 
to the larger meals.” 

The “between meal,” or as we have termed it, pre- 
meal, seems to have received attention from various 
angles within the last couple of years. The vitamin, 
calcium, etc., content as supplementaiy feedings, the 
influence upon physical efficiency and their possible 
significance from the viewpoint of efficient gastro-duo- 
denal bacterial killing function as well as aiding in re- 
ducing food allergeries. 

The gastro-duodenal bactericidal mechanism has 
been studied in this laboratory for several years. Our 
pi-imary interest in the fruit premeal was to study its 
effect upon this mechanism. During the course of the 
investigation, Bergeim has shown a bactericidal action 
in the large intestine which can in part be explained 
by the presence of butyric acid. Bergeim has already 
shown these substances exert a bactericidal action in 
in vitro experiments. There are then at least two 
bacterial controlling mechanisms, the gastro-duodenal, 
depending to a great extent upon hydrochloric acid 
secretion by the stomach with complete saturation of 
the gastric contents with acid. The bacterial control- 
ling factor in the large intentine is dependent upon the 
presence of butyric acid and the more acid contents, 
which are associated with a lower bacterial count of 
the washings from the large intestine. 
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SECTION IV — Roentgenology 


Newer Interpretations of Gall Bladder Function and Their 
Diagnostic and Therapeutic Application*^ 

By 

MAURICE FELDMAN, M.D.t 
and 

SAMUEL MORRISON, M.D.§ 

BALTIMORE. MARYLAND 


I N .T previous communication one of us has described 
some anatomic changes that occur in the filled gall 
bladder as shown by cholecystographic study. This 
method of examination also lends itself admirably to 
an understanding and correlation of the physiologic 
change.s. The physiologic mechanism of contractility 
of the gall bladder has been studied by many investi- 
gators. notably by Boyden (1), Whitaker (2), Ivy' (3), 
Graham (4) and others. 

In a recent presentation on the subject of cholecy- 
stography a plea was made for a uniform and simple 
technic (5). In the present study we have further 
simplified the test by diminishing the time interval 
following the fat meal. We have selected in this study 
a group of G1 cases in which poor contractility' or an 
absence of contraction of the gall bladder was ob- 
served following a fat meal. 

The fat meal utilized, consisted of two eggs and a glass 
of mill;, mixed in a shaker and given as a milk-shake. In 
order to be certain that a uniform meal of sufficiently high 
fat content is taken, the meal is administered by the 
technician. The roentgenologist is then assured that the 
patient has taken the meal, that it has been retained and 
furthermore admits of a correct estimation of the meal 
interv.nl. An attempt will nl.so bo made in this publication 
to correlate the roentgen findings of our cases ivith the 
clinical manifestations and the rosult.s obtained from the 

♦Br'ti! I y titl'* nt ihr "'th Annual McMine of tlio AmurlcAn Ga^tro* 
> *4 c'fal Ap<’cl-itu>n. Atlantjr Cky. N. J., Juno 10. 1935. 
•fTtr* t' «• <Ii»?rT».Ertrro''r>.'{ra! Citric of Ihr DcpartTr.rnt of Mctli'cino, 
Fr f'f >*arylnr«!. BnltLmorr. Md, 

tiAfit Pftfr-f'sr of Gn<trx'<TtrrT'lc‘ry. 

of . 

I rrvf-! l.y PuH ratj r Cc nrnUlrr of thr Af'ociatjon. 


examination of the bile following non-surgical biliary 
drainage. 

The importance of determining the degree of con- 
tractility of the gall bladder in a cholccystograpliic 
study is emphasized, since, according to our experi- 
ence, disturbance of this function often producc.s a 
train of digestive sj'mptoms and changes in the gall 
bladder bile which point to pathology of this organ 
and also to a method of successful therapy in many in- 
stances. 

For many' years it has been known that following 
the ingestion of certain foods, a definite eflect upon 
the contractility of the gall bladder is produced, 
causing it to empty'. 

There is no unanimity of opinion among roentgen- 
ologists as to the optimum time interv'al for the ex- 
amination following the administration of a fat meal. 
Although many roentgenologists have chosen the one 
hour period, others have made the examination at 
varying periods ranging from one to three hoiiis. 

Normally, the gall bladder when filled with an opaiiue 
medium, will show an appreciable contraction foHo"' 
ing a fat meal. The initial contraction begins in froin 
five to fifteen minutes, reaching its initial maximum 
contraction in thirty minutes. The degree of con- 
tractility of the normal vesicle is usually marked, 1 *■ 
volume diminishing to less than half, most often o 
between one-third to one-twentieth of its original .size, 
xvhile in the pathologic state the degree of conti action 
is lessened to a marked degree and frciiuentlj ht c 
or no contraction occurs, depending no doubt, upon 1 'C 
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SECTION IN— Roentgenology 


Newer Interpretations of Gail Bladder Function and Th eir 
Diagnostic and Therapeutic Application 

By 

MAURICE FELDMAN, M.D.$ 
and 

SAMUEL MORRISON, M.D.§ 

BALTIMORE, MARYLAND 


TN a previous communication one of us has described 

some anatomic changes that occur in the filled gall 
bladder as shown by cholecystographic study. This 
method of examination also lends itself admirably to 
an understanding and correlation of the physiologic 
changes. The physiologic mechanism of contractility 
of the gall bladder has been studied by many investi- 
gators, notably by Boyden (1), Whitaker (2), Ivy (3), 
Graham (4) and others. 

In a recent presentation on the subject of cholecy- 
stography a plea was made for a uniform and simple 
technic (5). In the present study we have further 
simplified the test by diminishing the time interval 
following the fat meal. We have selected in this study 
a group of 61 cases in which poor contractility or an 
absence of contraction of the gall bladder was ob- 
served following a fat meal. 


The fat meal utilized, consisted of two eggs and a glass 
of milk, mixed in a shaker and given as a milk-shake. In 
order to be certain that a uniform meal of sufficiently high 
fat content is taken, the meal is administered by the 
technician. The roentgenologist is then assured that the 
patient has taken the meal, that it has been retained and 
furthermore admits of a correct estimation of the meal 
intei-val. An attempt will also be made in this publication 
to correlate the roentgen findings of our cases -with the 
clinical manifestations and the results obtained from the 
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examination of the bile following non-surgical biliary 
drainage. 

The importance of determining the degree of con- 
tractility of the gall bladder in a cholecj’stographic 
study is emphasized, since, according to our experi- 
ence, disturbance of this function often produces a 
train of digestive symptoms and changes in the gall 
bladder bile which point to pathology of this organ 
and also to a method of successful therapy in many in- 
stances. 

For many years it has been known- that following 
the ingestion of certain foods, a definite effect upon 
the contractility of the gall bladder is produced, 
causing it to empty. 

There is no unanimity of opinion among roentgen- 
ologists as to the optimum time intei*val for the ex- 
amination following the administration of a fat meal. 
Although many roentgenologists have chosen the one 
hour period, others have made the examination at 
varying periods ranging from one to three hours. 

Normally, the gall bladder when filled with an opaque 
medium, will show an appreciable contraction follow- 
ing a fat meal. The initial contraction begins in from 
five to fifteen minutes, reaching its initial maximum 
contraction in thirty minutes. The degree of con- 
tractility of the normal vesicle is usually marked, the 
volume diminishing to less than half, most often to 
between one-third to one-twentieth of its original size, 
while in the pathologic state the degree of contraction 
is lessened to a marked degree and frequently little 
or no conti’action occurs, depending no doubt, upon the 
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Fig 2. Illustrstiv: crse, (Xiss M. M.) Showing no con- 
traction following a fat meal. a. Dilated non-ca!cu!ous gall 
bladder, b. 30 minutes following a fat meal, no response 
shown, c. One hour following a fat meal, showed no con- 
traction of the gall bladder, 

foiitr.'ictwl to ttto-thini.s .-iiid two to three-fourth-; of 
its original size. Our experience has shown that the 
roonttrenolo^ric examination one-half hour after a fat 
meal usually suffices. The test is completed after this 
period, thereby le^seninp the time consumed in the 
examination. E.xaminations of longer periods may be 
carried out if de.sired. 

-As a result of this .^tudy, h.vperirritability of the 
yall bladder suiryested it-clf. It probabl.v repre-ents 


another type of pall bladder d;.sfunction. characterbr i 
by a too rapid emptying. For some vears we ha^ 
routinely made e.xaminations of the pall bladder onr 
hour after a fat meal and in many instances hau- 
found the vesicle to be empty of its opaque mediuin 
though the majority of case.s showed a vesicle sh.idow 
Just why a small percentage of gall bladders become 
non-visible was never quite understood. One of the 
reasons may have been the one hour examination 
which is too long an interval for the studv of func- 
tional disturbances. Thus, in a group of 802 case; of 
well filled gall bladders, 47 revealed an absence of 
shadow one hour after a fat meal. No abnormal in- 
terpretation was made of this finding as it had occur- 
red in a normal appearing gall bladder. tVe believe, 
however, that when the vesicle shadow become.s in^ 
visible one-half hour after a fat meal, in a gall bladder 
which fills normally, one is justified in interpretinp 
this finding as a h.vperirri table condition of the pal! 
bladder. Complete emptying of the vesicle as evi- 
denced by absence of the gall bladder shadow one-half 
hour after a fat meal is an uncommon observation. It 
occurred in only one instance in another group of case; 
which are not considered in this presentation. 

Clinical study: The non-calculus gall bladder in 
which the cholecvstographic study shows slow emptj- 
ing does not produce attacks of pain as one see.s in 
gall bladder colic nor is it associated with atypical 
attacks of pain. Gas is a very prominent .symptom, 
manifesting itself in the form of belching, abdominal 
distention and pressure sensations. Epigastric dis- 
tress and discomfort and soreness in the right upper 
quadrant are very common. Other symptoms which 
occur fairly frequently are constipation, “acidit.v," 
bitter taste, dizziness and nervousness. Inasmuch ns 
there is usually no duct obstruction, jaundice is not 
observed, but there is enough disturbance in the biliaiy 
system to produce definite symptoms. Bile in the 
urine is rare in these cases and even when the symp- 
toms were at their height there was no evidence of 
bilinuria. A striking finding is the hepatic enlarge- 
ment. It is noteworth.v that our records .show the liver 
edge distinctly palpable in 18 cases and the liver dis- 
tinctl.v enlarged in six; in thirty-seven it was not 
palpable. 

Sex: There were thirty-seven females and twenty- 
four males in this series. The ages ranging from 21 
to 70 years. It is noteworthy to observe that the 
largest percentage occurred between the ages of -10 
and 50. 

Duodenal drainage findings: Of the sixty-one cai-e? 
in this series biliary drainages were obtained in 
twenty-one instances. In twenty, the bile was turbid, 
cloudy, and stringy mucus intimately mixed with the 
bile was found in abundance.- In only one inst,ince was 
the bile recorded as clear, but this drainage was in- 
complete. Only an occasional w.b.c. was seen and rarcl.v 
crystals. There was always an excessive flow of thic . 
mucus in the cases drained and sometimes the mucus 
was so thick that the drainage tube became obstructed. 
It is of interest to note that of the twenty-one c-a'c-- 
drained, relief of .symptoms was observed in eighteen 
instances, while in three no relief was noted. 
presence of abundant mucus in these cases would .“Up- 
gest that the term “mucus cholec.vstitis” adequate.' 
expresses the condition and may give some conception 
of the mechanism of poor contractility. Frequen .' 
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Fig. 3. Upper; a. shows a normal appearing non-calculous gall bladder, b. 30 minutes 
following a fat meal, gall bladder contracted to % of its original size. c. One hour 
examination, no further contraction occurred. Lower; a. normal appearing gall bladder, 
b, 30 minutes following a fat meal; very little change in size is shown, c. One hour 
examination, size of gall bladder similar to that observed in 30 minute roentgenogram. 


these cases are difficult to drain at first, but after re- 
peated attempts and stimulations with magnesium sul- 
phate they begin to drain. Later, the length of time 
or duration of the drainage is diminished and even 
though mucus may still be obtained, it apparently 
flows more readily and less tenaciously; the patient 
feels bettei*. In one of our cases, the patient had had 
two gall bladder visualization tests before we saw him. 
In each instance the gall bladder was reported as not 
being visualized. In our hands it did visualize (larger 
dose of dye) ; it was found to contract poorly following 
a fatty meal. This patient was also difficult to drain, 
principally because mucus plugs formed in the tube. 
After many drainages his biliary system now empties 
in one hour, whereas formerly wth more intense 
stimulation the drainage was hardly complete in three 
hours. 

The usual sequence of events is as follows: only 
mucus and duct bile can be obtained at first, later liver 
bile and only after many trials is gall bladder bile ob- 


tained. Abundant mucus is secured with the gall blad- 
der bile and later it becomes normal appearing “B” 
bile. 

In the cases of the poorly functioning gall bladder 
presented in this study, the appearance of an excessive 
amount of thick stringy bile was a striking feature 
which was constantly present. This thick stringy 
mucus accounts for the variable cholecystographic 
changes which sometimes occui'. It is not unusual in 
these cases to obtain a non-filling gall bladder during 
the stage when symptoms are active, while after the 
condition has subsided, the gall bladder will fill readily. 
This occurred in one of our cases which revealed ex- 
cessive amounts of mucus. 

CONCLUSIONS 

1. The normal human gall bladder shows an initial 
maximum contraction within thirty minutes after a 
fat meal. After the second thirty minutes (one hour 



Fig. 4. a. A well filled non-calculous gall bladder, b. Poor contraction 30 minutes fol- 
lowing a fat meal. c. Shows slight change in shape of gall bladder with but little 
further contraction one hour after the fat meal. 
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examination) very little or no further contraction 
occurs. 

2. Our .study ivould indicate an intermittent con- 
traction of the frail bladder as a normal phenomenon. 

3. In the routine cholecystographic te.st, the thii'ty 
minute examination following the fat meal usually 
suffice.s; this lessens the duration of the test. 

4. The irritable gall bladder is discussed. This 
term is applied to the gall bladder which empties com- 
pletely within one-half hour. 

5. There seems to be a definite correlation in our 
series of cases, between the poorly contracting gall 
bladder and biliary drainage findings. 

G. Of the sixty-one cases revealing poor conti-ac- 
tion, twenty-one were drained by means of the non- 
surgical method of Lyon. Of these, twenty yielded 
abnormal drainage findings as evidenced by e,xcessi\-e 
amounts of thick mucus. 


7. Of the twenty-one drained, therapeutic.ally (iV 
a number of drainages at regular intervals). Com 
plet^e relief from symptoms was observed in eighteen 
instances ; in only three there was no relief. 

8. For the type of affection being discussed, duo- 
denal drainage is the treatment of choice, although 
surgical intervention sometimes may be indicated. 

9. We have discussed a group of si.xty-onc non- 
calculus malfunctioning gall bladders and h.avc sug- 
gested that the term “mucus cholecystitis” may bo 
descriptive of those cases in which large amounts of 
mucus are obtained following non-surgical biliarv 
drainage. 
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SECTION V — Therapeutics 


Clinical Results in the Medical Treatment of Chronic Ulcerative Colitis' 


By 

EVERETT D. KIEFER, M.D. 
nOSTON. MASSACHUSETTS 


I T is singularly difficult to compare the results of 
various forms of treatment for chronic ulcerative 
colitis because one of the chief characteristics of this 
disease is tlie variable severity of its manifestations. 
Furthermore, this variation in severity is probably the 
most important factor determining the final outcome 
of an individual ca.se. For this reason, patients with 
ulcerative colitis who are observed in this Clinic are 
classified into three fairly distinct clinical groups for 
the purpose of studying the end results of treatment. 

In Group I. are placed all cases which show no evi- 
dence of toxemia or .sy.stemic manifestations of colitis 
such ns fever, leukocytosis, anore.xia or vomiting. In 
grouping cases, no attention is given to the extent of 
the disease in the rectum and colon for two reasons: 
first, the limits of the morbid process a.s determined by 
tlie X-ray ;ire uncertain, and second, close correlation 
between the clinical .severity and the amount of colon 
involvement has not been obsen’ed. 

In Group II, arc placed those cases which, although 
they show no signs of toxicity, are found on exami- 
nation to have marked permanent and irreparable 
damage of the colon, rectum or both. Patients with 
rigid contracted or steno-ecl bowels from long standing 
colitis fall into thi.s group. .Socondar.v anemia caused 

rp if'* Di* .*5 r of Ca»:rr»-Kr.lrrc’!,'>L*>% I..nh**y Clinj**. Boston, 


by chronic blood loss is not considered a .sign of 
toxicity. 

In Group III, are placed all patients who have fever 
or show other clinical evidence of toxemia, such a.s 
leukocytosis, nausea, vomiting, rapid pulse rate and 
prostration. 

MATERIAL STUDIED 

Fifty-five cases of ulcerative colitis observed and 
treated medically at this Clinic, were found to fall into 
the above classification as follow.s; 

Group I (non-toxic, non-sclerotic) 23 

Group II (non-toxic, sclerotic) 8 

Group III (toxic) 24 

The treatment of vlccrativc colitis in this Clinic, ha.s 
been the management of a chronic disease involving 
an inflammation of the rectal and colonic mueo.sa with 
varying systemic efifects. Therefore, except in a small 
proportion of cases in which so-called “.specific” vac- 
cines and sera have been tried, the treatment ha.s been 
essentially non-specific in character. 

Rest in bed has been considered essential and a 
large pi’oportion of the patients were treated for a 
time in the ho.spital. 

The diet prescribed varied with the individual but 
in general was bland and contained comparatively little 
residue. Boiled milk was the basis of the diet in many 
case.";, while in others milk appeared to incrca.“e Ibe 
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Table I 

Clinical Group I. Afebrile Cases. “Nonspecific” Therapy 


Satisfactory j 

Unsatisfactory ! 


Case 


Duration 

Complica- 

Duration 

Clinical 


Case 


Duration 

Complica- 


Clinical 




of Colitis 

tion 

of 

Results 




of Colitis 

tion 


Results 


Sex 




follow up 







follow up 


No. 

Arc 





No. 

Sex 

Age 



1 

12823 

F 

35 

3 yrs. 

None 

1 yr. 


27734 

F 

23 

2 yrs. 

None 

1 yr. 

Repeated 

14044 

M 

54 

25 yrs. 

Anemia 

Achlor- 

hydria 

None 

None 

5^,6 yrs. 


20003 

M 

12 

1 mo. 

Stomatitis 

Appendicitis 

1 yr. 

Recurrences 

23G85 

251S3 

M 

19 

47 

3 yrs. 

10 mos. 

14 mos. 

4 yrs. 

Complete 

and 

39080 


29 

8 mos. 

Acute ap- 
pendicitis 

18 mos. 

No improve- 
ment 

No improve- 
ment 

25252 

27941 

F 

P’ 

49 

40 

4 mos. 

4 yrs. 

None 

None 

4 yrs. 

continued 

40429 

M 

54 

2 mos. 

No^e 

14 mos. 











28400 

M 

38 



1 yr. 













ulcer 


16662 

F 

26 

8 mos. 

Psychosis 

yrs. 

Severe 

42317 

F 

24 

2 mos. 

None 

lyr. 








recurrence 

43701 

F 

45 

15 yrs. 

None 

1 yr. 








Death 

44521 

F 

11 

16 mos. 

None 

10 mos. 









45500 

F 

50 

5 weeks 

None 

8 mos. 

! 








46677 

M 

38 

2 yrs. 

None 

15 moij. 









29504 

F 

37 

8 mos. 

Recto- 

vacrinal 

fistula 

2 yrs. 

Mild re- 



bummary 

Satisfactory results 16 

(76%) 


1 





with 



Unsatisfactory results 6 

(24%) 


1 34920 

F 

39 

4 yrs. 

None 

15 mos. 

, recovery 




Total 

21 



31400 

P 

CG 

1 yr. 

None 

20 mos. 







! 454C4 

F 

30 

1'^ yrs. 

1 small 

7 mos. 

1 








1 




polyp 


i 









number of stools and the patients did better when milk 
was omitted. Meats, such as beef, lamb, liver and 
chicken were allowed early in the management. The 
vitamine content of the diet was fortified by the use 

Table II 

Group I. Afebrile Cases. Nonspecific Therapy — plus 
Vaccine 


Satisfactory 


No. 

Case 

Sex 

Ace 

Duration 
of Colitis 

Complica- 

tion 

Duration 

of 

follow up 

Clinical i 
Results 1 

151171 

F 

26 

1 yr. 

None 

5 yrs. 

Complete 

26160= 

F 

19 

1 yr. 

None 

2 yrs. 

relief , 

1 


(1) Mulford’s antibody trlobulin. 

(2) Vaccine from another case. 


of cream, butter, brewer’s yeast, cod liver or halibut 
liver oil and orange juice. In some instances it was 
necessary to give considei’ation to food idiosyncrasies. 
Of the dnigs used, bismuth and belladonna were 


most frequently employed. Opium was found useful 
in the severe cases. In many instances, it seemed ad- 
visable as a therapeutic test, to employ a course of 
antiamoebic drugs such as emetine, chiniofon or 
acetarsone. These drugs were used cautiously and on 
any indication of aggravation of symptoms their use 
was discontinued. Some patients appeared to be im- 
proved by acetarsone but it was impossible to conclude 
that this or other arsenicals had any definite value. 

Colonic irrigations were not used in this group ex- 
cept for small amounts of yatren or tannic acid solu- 
tions which were instilled into the rectum in a few 
cases. Small starch and opium enemas were of some 
value in alleviating tenesmus. 

For the secondary anemia which frequently occur- 
red, iron, in the form of ferric ammonium citrate, 
Blaud’s pills or ferrous sulphate, was administered. In 
the severe cases blood transfusions were used freely 
and parenteral injections of saline and glucose solution 
were extremely valuable. 

Dilute hydrochloric acid was given with meals if an 
achlorhydria existed. 

Surgical interference, in the form of transverse 
ileostomy, was resorted to only in those cases with in- 
creasing toxemia and were definitely failing under 


Table III 

Group II. Chronic Sclerotic. Afebrile 


Satisfactory 


No. 

Case 

Sex 

Age 

Duration 
of Colitis 

Complica- 

tion 

Duration 

of 

follow up 

Clinical 

Results 

14693 

F 

37 

5 yrs. 

Achlor- 
hydria 
Stricture 
of rectum 
Rigid colon 

5 yrs. 

Complete 

and 

continued 

24314 

F 

33 

5 yrs. 

Rigid colon 

SMj yrs. 

remission 

27727 

M 

59 

mos. 

Rigid colon 

yrs. 

Improved 

33721* 

M 

32 

15 yrs. 

Rectal 

Stricture 

10 mos. 



Unsatisfactory 


No. 

Case 

Sex 

Age 

Duration 
of Colitis 

Complica- 

tion 

Duration 

of 

follow up 

Clinical 

Results 

23507 

F 

50 

8 yrs. 

Rigid colon 

2 yrs. 

No 

improve- 

32799* 

P 

35 

6 yrs. 

Polyposis 
Stricture 
of rectum 

2V1' yrs. 

ment 

28563 

M 

40 

3 yrs. 

Rigid colon 

1 yr. 


46786 

F 

43 

2 yrs. 

Rigid sig- 
moid and 
rectum 

6 mos. 



Summary 

Satisfactory cases 4 (50^r) 

Unsatisfactory cases 4 (509f) 


Total S 

►Received Vaccine (cases 33721 and 32799) 


58 


Ajierican Journal of Digestive Diseases and Nutrition 


Table IV 

Group 111. Toxic, Febrile Cases. Nonspecific Therapy 


Satisfactory 


1 

No. i 

Case 

. 1 

Sex 

Arc I 

Duration , 
of Colitis , 

Complica- j 
tion 

j 

Duration 
' of 

1 follow up 

i 

Clinics] 

Results 

14585 

31 

8 

10 inos- 

Allenric j 

1 5 yrs. 

Complete 

25918 

M 

21 

10 days 

None ! 

! 3V:yrs. 

and 

35824 ' 

M 

34 

6 weeks 

None 1 

i 2 Vi yrs. 


41362 ; 

F 

31 ! 

1 8 yrs. 

None 1 

1 1 yr. 

continued 

43118 

M 

, 49 ' 

1 mo. 

None i 

i 1 yr. 

> remission 

46425 i 

M 

15 

9 mos. 1 

None 

1 C mos. 1 

1 Improved 


Summary 

Satisfactoiy € (3S'/f ) 

Un«;atisfactorj’ 10 (629c) 

Total 16^ 


Unsatisfactory 



Case 

1 

Duration 

Complica- 

Duration 

Clinical 
Results 1 



i 

of Colitis 

tion 

of 

follow up 

No. ! 

Sex 

' Ace 




21039 ; 

1 F 

, 48 

2 mos. 

None 

1 yrs. , 


39273 

F 

32 

8 yrs. 

Ricid colon 

4 mos. ' 

Recurrence 

28889 

1 F 

' 65 1 

1 yr. 1 

Diverti- 

' 1 mo. 


17705 

F 

1 

37 

1 yr. 1 

culitis 

Allergic 

1 

4 yrs. 

No improve- 

9385 

F 

26 1 

2H mos. 

None 

1 3 weeks 


46519 

1 M 

27 1 

1 1 mo. 1 

None 

1 3 mos. 

ment 

3613 j 

1 

M ‘ 

51 

2 yrs. 

Ricid colon 


Died in the 





None 1 



6681 

F 

21 

1 

2 mos. ' 

3 weeks 


; ^ after 

J ileostomy 

i 

43224 

F 

26 > 

Fistula 






in ano 


Died of 

4547 

F 

16 

1 yr. 

Appendicitis 

5 yrs. 

colitis 


medical treatment. As a life saving measure it was 
apparently deferred too long in some of the fatal cases. 
Even if done early, in some of the extremely severe, 
fulminating forms of the disease, it is improbable that 
ileostomy would have prevented death. 

Particular attention was given to the general 
hygiene of patients with ulcerative colitis. Foci of in- 
fection were seai'ched for and treated. After leaving 
the hospital, patients were warned to avoid indiscre- 
tions in diet, fatigue and acute infection. 

To speak of cures of this condition appears to be 
presumptuous as it does not take into account the 
characteristic tendency to spontaneous remissions and 
exacerbations. 

The best residts are therefore designated as com- 
plete and continued remissions. The nexi: most satis- 
factorj" cases are those who obtained complete remis- 
sion of symptoms but later have had a mild recurrence 
from which they recovered and are clinically well at 
this time. A third group also considered to be satis- 
factorj- end-results are those patients who are greatly 
improved and are carrj’ing on their occupations but 
still have some evidence of colitis such as four or five 
loose stools daily. 

The unsatisfactory results include patients who 
were completely relieved by treatment but later suf- 
fered a severe and disabling recurrence, or those who 
received no appreciable benefit from treatment, or 
those who died of the disease while under treatment. 


Although so-called “specific" forms of therapy were 
used in twelve cases, it was found difficult to determine 
their value. Vaccines were prepared from organisms 
recovered from stools of cases of ulcerative colitis 
which conformed morphologically and culturally ivith 
the organism described by Bargen as the specific 
etiologic agent. Hj^podermic injections of vaccines in 
gradually increasing doses were carried out over con- 
siderable time in a few eases. 

In a few of the acute toxic cases anti-ulcerative 
colitis serum now on the market was employed with- 
out convincing benefit. 

The cases observed in this Clinic are grouped in the 
accompanying tables according to their clinical classifi- 
cation and according to the type of therapy they re- 
ceived. Tables No. 1 and No. 2, show that the prog- 
nosis of chronic ulcerative colitis in the mild, afebrile 
and uncomplicated form is excellent. Seventy-six per- 
cent of this group recovered under non-specific 
therapy. Since only two cases were treated with vac- 
cines the place of this therapeutic measure was not 
sufficiently evaluated. However, the recovery of these 
two cases brings the percentage of good results in this 
type of case up to T8. 

Table No. Ill demonstrates that one-half of patients 
with irreparably damaged bowels can be relieved by 
non-specific measures. It is surprising that normal 
bowel function can be even approached with the 


Table V 

Group III. Toxic, Febrile Cases. Nonspecific Therapy plus Vaccine or Serum Therapy 


Satisfactory 

1 Unsatisfactory 

Ca«e Duration Complica- i Durrtinn 

of OilitLs tion of 

1 follow up 

No. Sex Ace , { 

Clinical 

Results 

No. 

Case 

Sex 

Ace 

Duration 
of Colitis 

Complica- 

tion 

Duration 

of 

follow up 

Clinical 

Results 

16930- J«I 46 I yr. ! Dermatitis ! 5 yrs. 

1 of perineum < 

36741* M SO 7 yrs. , None | l*^yrs. 

Complete 

relief 

of 

Symptoms 

7529* 

17706* 

38567* 

e 

38872* 

M 

F 

M 

M 

M 

48 

20 

20 

32 

52 

26 yrs. 

10 weeks 

2 mos. 

3 weeks 

None 

None 

Hemorrhage 

Hemorrhage 

Hospital 

after 

ileostomy 

Summary 

Satisfactory 2 (259r) 

Unsatisfactory 6 (759f) 

Totrl S 

33353 

M I 31 

1 

i 

5 weeks 

None 


Severe 

recurrence 

(1) Autoirenous vaccine. (Diplococcas) 

(2) Vaccine prepared from Mayo Clinic strain. 

(3) Lilly’s vaccine, (ulcerative colitis) 

<4) Mulford’s Antibody srlobulin. 

(5) Parke Davjs antiserum, (ulcerative colitis) 

(6) Mayo Clinic antiserum, (ulcerative colitis) 
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amount of scar tissue that may be present in the in- 
testinal wall of patients in this group. 

It is in the third or the toxic afebrile group that the 
poor therapeutic results and the mortality of ulcera- 
tive colitis become apparent. In Table No. IV is 
shown that with non-specific therapy in only 38% of 
cases can results be called satisfactory. The mortality 
in this group of sixteen cases was 25%. In Table No. 
V the results in eight cases in which “specific” vaccines 
or anti-sera were used are tabulated. Two patients in 
this group who received vaccine recovered but anti- 
serum failed to save any of those in which it was tried. 
A remission occurred in Case No. 33353, following 
vaccine medication but a severe recurrence which was 
not relieved by serum necessitated an ileostomjL The 
mortality of this group of eight cases was 62%. 

The collective results of the entire series studied 
(55 cases) are as follows: 


Satisfactory 

30 

(55%) 

Unsatisfactory 

25 

(45%) 

Total 

55 


Deaths 

10 

(18%) 


DISCUSSION 

A comparison of our results with those obtained 
in other Clinics using “specific” or other forms of 
thei'apy is impossible. The clinical results reported in 
this paper indicate that the end-results of treatment 
are profoundly influenced by the relative distribution 
of cases in the three groups just described. This 
relative distribution may depend largely upon the 
diagnostic criteria used in differentiating between 


early, mild, ulcerative colitis and other forms of colonic 
irritation. Furthermore, if, by chance or by other 
reason, a relatively large number of very sick patients 
is treated the end-results will be more unfavorable 
regardless of the form of therapy employed. 

Therefore, it is hoped that future reports on the 
results of various forms of treatment of ulcerative 
colitis will include some clinical classification of the 
cases similar to the one described here. 

It is well known that a considerable proportion of 
all cases suffering from chronic ulcerative colitis have 
the disease in a comparatively mild form. Although 
this group complains of bloody diarrhea and show on 
proctoscopic examination the characteristic inflamma- 
tory reaction of the mucosa, the condition is essentially 
local. Clinical signs of systemic manifestations of the 
disease, such as fever, leukocytosis or prostration, are 
usually lacking. The remaining cases of ulcerative 
colitis are characterized by abundant clinical evidence 
of systemic effects of the disease. Fever and other 
signs of toxemia are present in some cases from the 
onset, while in others they may be preceded by a period 
when only local signs were manifested. 

It is interesting to speculate on the significance of 
these two groups. The existance of the afebrile group 
suggests that ulcerative colitis may be originally a 
non-infectious disease and that the onset of fever and 
toxic signs indicates the point when the resistance of 
the bowel mucosa is so broken doivn that secondary 
invasion by organisms within the intestine takes place. 

It must be admitted, however, that convincing proof 
either for or against this concept is lacking. 


SECTION VI — Abdominal Surgery 


A Review of 746 Gastric and Duodenal Ulcers'" 

By 

J. WILLIAM HINTON, M.D., F.A.C.S.f 

NEW YORK. NEW YORK 


I N discussing the treatment of gastric and duodenal 
ulcers the question of gastric ulcer undergoing 
malignant degeneration has such an impoi’tant bear- 
ing on both the medical and surgical management of 
this type of ulcer that one should state his views on 
this point. The opinion expressed by me is dictated 
by observation in the stomach clinic of the 4th Medical 
and Surgical Division at Bellevue Hospital. During the 
past eight years we have observed 746 ulcers and 10 
carcinomas of the stomach or a total of 756 cases. Of 

^Read before the Lancaster County Medical Society, November 6, 1935. 
tAssistant Attending Surgeon, New York Post-Graduate Hospital ; Asso- 
ciate Visiting Surgeon, Bellevue Hospital. 

Submitted December 9, 1936. 


the 746 ulcer cases 642 were duodenal and 104 gastric 
or a percentage of 14 per cent gastric as compared 
with duodenal ulcers. If the 10 gastric carcinomata 
are added to the gastric ulcers we have 114 gastric 
lesions and of these only 8.7 per cent are carcinoma. 
From a practical point of view the emphasis of gastric 
ulcer becoming malignant has been over stressed. In 
another communication (1) this subject was more 
fully considered. It is worth remembering that 
primary carcinoma of the duodenum does occur, but, 
so far there has never been a reported case of duodenal 
ulcer undergoing malignant degeneration. If ulcer is 
such a common forerunner of gastric carcinoma then 
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it should occur occasionally in the duodenum. A review 
of the literature (2) has failed to reveal that it does 
occur. 

The etiology of ulcer is unknown in spite of the 
vast amount of experimental work that has been done 
in recent years. There are certain factors that in- 
fluence the development of peptic ulcer and these will 
be discussed. 

Sex: It is a disease that affects the male more fre- 
quently than the female. This has been most forcibly 
brought to the attention of the medical profession in 
(3) the Quarterly Bulletin of the Department of 
Health of New York City issued in 1934 in which they 
analyzed the death rate from ulcer patients from 1900 
to 1933 and found that the ratio of those dying from 
an ulcer in 1900 was one male to one female, which 
very strikingly emphasizes the marked increase in the 
incidence of ulcers in the male sex. Age: An ulcer 
ma> affect a patient at any age from childhood to 
senility. The most common period in -which ulcers are 
noted is the period between thirty and forty yeai-s of 
age. In analyzing 671 cases of peptic ulcer admitted 
to the stomach clinic of the 4th Medical and Surgical 
Division at Bellevue Hospital we found (4) that 47 
per cent of the patients afflicted with ulcer sought 
relief between the ages of thirty and forty years. 
Heredity: Ulcers do run in families. We have had as 
many as one brother and three sisters suffering from 
ulcers out of a family of five. It is not uncommon for 
a parent and child to present themselves for treat- 
ment. Occupation does not seem to play any part in 
the causation of an ulcer and when one analyzes a 
large series of cases it is noted that people in every 
walk of life from high executives, small business men, 
truck drivers to longshoremen suffer from this dis- 
ease. Ulcer is definitely on the increase. Although 
we are not able to say what causes an ulcer we can 
tell you that your chance of developing an ulcer is 
greater than twenty-five years ago. I can prove that 
statement in two ways. When one takes the total 
number of ulcers admitted to Bellevue Hospital each 
year and compares it year by year from 1910 to 1935 
with the total number of patients admitted each year 
one sees a gradual increase in the number of ulcer 
patients per year and when it is figured against the 
total admissions per year the percentage of ulcers in- 
creases yearly. In 1910 there were 33 ulcer patients 
admitted to Bellevue Hospital and there were 36,000 
patients admitted that j’eai". In 1934 there were 353 
ulcer patients as against 59,000 admissions. If one 
adds the ulcers from 1910-1922 admitted to Bellevue 
Hospital it is found that V 4 of 1 per cent of the 
patients had ulcers. From 1922-1934 it is found that 
over yi of 1 per cent of the patients had ulcers. In 
other words your chance of developing an ulcer has 
doubled in the past twent 3 ’-five \’ears. The Depart- 
ment of Health Bulletin in 1934 gives the following 
death rate of peptic ulcer per 100,000 population: In 
1900 the rate was 3.69 while in 1933 it was 6.77. In 
other words those that died from peptic ulcers in New 
York City has doubled from 1900-1933. 

The diagnosis of a peptic ulcer can be made nearly 
as accurately from a carefully elicited history and 
physical e.xamination as by rontgenological studies of 
the gastro-intestinal tract. Of course both are essen- 
tial in the diagnosis and treatment of a patient suffer- 
ing from an ulcer, but one should not be mislead bj'- 


a negative rontgenological report in a patient with 
epigastric pain that radiates to the back or in a patient 
with tariy stools or hematemesis. It is well to 
emphasize that posterior duodenal ulcers are the ones 
that cause a rather severe pain which is referred to 
the back and also this type of ulcer frequently causes 
severe hemorrhage. In a high percentage of instances 
it is difficult or impossible for the rontgenologist to 
demonstrate the lesion in view of the fact that it is on 
the posterior portion of the duodenum and frequentlv 
adherent to the pancreas. Therefore, clinical e.xperi- 
ence must be combined with careful laboratory studies 
in the diagnosis as well as in the advise for the method 
of treatment to be followed by the patient with a 
peptic ulcer. 

The treatment of a peptic ulcer is generally conceded 
by both internists and surgeons to be medical as long 
as symptomatic relief can be obtained by medical 
management. It is well worth stating that there is 
definite danger in prolonged medical treatment when 
sj'mptomatic relief is not obtained. In the treatment 
of peptic ulcer one should remember that ulcers of the 
stomach respond more rapidly and more lastingly to 
medical treatment than do duodenal ulcers. From the 
experience we have had during the past eight years I 
feel that the chances of a gasti'ic ulcer undergoing 
malignant degeneration is very slight. It is important 
to emphasize that at times it may be difficult to dif- 
fei'entiate between a carcinoma and an ulcer of the 
stomach. If the patient is past middle life and the 
X-i-ays are suspicious of malignant degeneration then 
one is justified in treating the patient as a possible 
carcinoma. These instances of confusion between an 
ulcer and carcinoma are relatively infrequent in a 
large clinic. A gastric ulcer, if it be an ulcer, will 
usually I'espond rapidly to medical management and 
the patient will soon become symptom-free. On the 
other hand, if the lesion is a gastric carcinoma medical 
management will not give satisfactory symptomatic 
relief under dietary management. One should re- 
member that duodenal ulcer occurs six to one in com- 
parison with gastric ulcer. 

It is not necessary to go into a detailed discussion 
of the dietary management but we follow the Sippy 
regime in our clinic. It is of course necessary for one 
to adhere to a diet for years if permanent relief is ex- 
pected. Medications are not given in the clinic unless 
the patient does not respond on a restricted diet. 
Alkalies are used when indicated and we have used 
other medications such as gastric mucin, synodal, 
larostidin, vaccines both non specific and specific, 
foreign proteins, such as aolan and ail have had a 
rather extensive trial. The different medications occa- 
sionally' have a definite beneficial result but there is 
nothing specific in any ulcer medication that we have 
had the occasion to use. At the present time we have 
just begun using silicon dioxide following the work 
and suggestion of Dr. Henry' Lee of the University of 
Cincinnati and it may' be more beneficial than other 
medications. 

It is essential to insist that any focus of infection 
be eradicated, including bad teeth, tonsils, or sinus 
conditions. It is not believed that these have any 
direct etiological bearing on the ulcer but they lower 
the general resistance of the individual and therefore 
make it more difficult for him to overcome the ulcer 
from which he is suffering. Also it is important that 
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the patient get at least nine hours rest a night and 
avoid as much excitement and tension as possible. Also 
obstaining from the use of tobacco is quite essential 
and alcohol should be used in moderation if not com- 
pletely avoided. 

When a patient ceases to be a medical problem and 
should be operated upon constitutes one of the most 
difficult decisions to make in an ulcer patient. We do 
not believe that a patient presenting himself for treat- 
ment with a six hour residue of 60 to 100 per cent of 
the motor meal at the end of six hours is a surgical 
problem until medical treatment has failed. In our 
experience about 70 per cent of these patients do satis- 
factorily if put on anti-spasmodic and Sippy diet. Most 
of the retention is due to a persistent pyloro-spasm 
and edema which is frequently overcome with bella- 
donna and dietary management. Hemorrhage does 
not constitute an indication for surgery except in a 
selected group of patients and the classification of the 
hemorrhaging ulcers that we use seems to be of some 
practical value in the treatment of bleeding ulcers and 
therefore it will be given. They are divided into five 
groups; (1) Hemorrhage occurring in patients with 
peptic ulcer under competent medical management; 
(2) hemorrhage in cases operated upon for an acute 
perforation, or chronic ulcer, that has never hemor- 
rhaged until months or years following operation ; (3) 
hemorrhage occuri’ing in ulcers that had previously 
been operated upon for hemorrhage and the patient 
has continued to have recurring hemorrhage post- 
operatively; (4) severe hemorrhage that has occurred 
in patients with negative, or very short gastric his- 
tories, and the patient never knew that he had an ulcer 
until the hemorrhage occurred; (5) patients admitted 
with hemorrhage and a long history of ulcer sympto- 
matology but without regulated medical treatment. 

In outlining the management of a severe hemor- 
rhage it is most important to consider the history and 
clinical course of the patient. Obviously, in the first 
group of cases, surgical intervention is desirable after 
the patient has recovered from the acute hemorrhage 
and is properly prepared for operation. A fatality in 
this type of patient is unusual, but the diability from 
recurring hemorrhages constitutes a most discour- 
aging problem from the patient’s point of view. In 
the second group we have a more difficult condition to 
treat, as the patient has either had some form of ex- 
cision, gastro-enterostomy or gastric resection; and 
unless these patients have had two or more hemor- 
rhages a reoperation should not be considered as the 
hemorrhage has occurred in spite of previous surgery, 
and possibly as a result of the surgery; therefore, one 
cannot give the patient much assurance that the same 
thing may not recur. In the third group we have the 
most difficult type of patient to treat with which one 
is confronted. Some of these patients have had several 
operations, including i-esection, and in spite of multiple 
operations have continued to bleed, and for that reason 
one should hesitate before reoperating upon these 
patients in the hope of relieving a hemorrhage unless 
a definite marginal ulcer can be demonstrated, which 
is usually not done. In group four it can be seen that 
the patient may have a severe hemorrhage and die 
suddenly, although one should not infer that because 
a patient with a negative, or short gastric history be- 


fore the hemorrhage occurs, will have a fatality as a 
result of it. This is the type of patient one is un- 
decided whether it is best, after giving repeated ti-ans- 
fusions, and the patient’s condition is considerably im- 
proved, to operate or treat conservatively. When one 
operates eaidy in this tj-pe of case the ulcer must be 
excised, even if a gastric resection has to be done; 
othenvise a surgical intervention is of no avail. 

In the fifth group we encountered more misunder- 
standing than in any other because the surgeon usually 
thinks that the long history, plus a hemorrhage, war- 
rants sui'gery, but such is not the case. These patients 
have not received any regulated medical care and it is 
unusual for them to be admitted for a second hemor- 
rhage. The results from conservative treatment have 
been sufficiently encouraging not to recommend opera- 
tion in the first hemorrhage. 

The one indication for operating upon a patient with 
an ulcer is pain which cannot be overcome by any 
methods of medical management and persistent pain 
in a patient under adequate medical treatment means 
that the ulcer is usually adherent to some adjacent 
viscus. In duodenal ulcers the pancreas is most com- 
monly adherent, but occasionally it may be the liver 
and in gastric lesions it can either be the pancreas or 
the liver. When an ulcer becomes adherent to an ad- 
jacent viscus it constitutes a definite indication for 
operation and that can only be determined by clinical 
course of that case. When one evaluates the pain from 
which the patient is suffering it is found not to be of 
the ulcer type but is more severe and penetrating and 
the intensity usually necessitates sedatives to sleep. 

When one has reached the decision that a patient 
needs to be operated upon for an ulcer we az'e faced 
with what type of operation to advise for a peptic 
ulcer. Everyone is aware that the majority of authors 
advocate either pyloroplasty or gastro-enterostomy and 
report most excellent results from both. In consider- 
ing operation I wish to call attention to a previous 
communication (4) from our clinic in which 114 post- 
operative cases were reviewed and I am giving at this 
time three tables taken from that report. 

Table V 

Why Was the Patient Operated? 


Symptoms Number Per Cent 

Uncontrollable pain 85 79 

Obstruction associated -with pain 10 9 

Bleeding associated with pain 8 8 

Obstruction alone 4 3 

Obstruction and bleeding 1 1 


Table VI 
Type of Operation 


Type 


Number 

Per Cent 

Gastro-entei’ostomy with excision 

2 

85 

77 

pyloroplasty 

1 



enterostomy 

2 



Resection including dissociation of 




old gastro-entez’ostoniy 

2 

11 

10 

Pyloroplasty 


7 

6.5 

Simple excision 


5 

4.5 

Dissociation 


3 

2 
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Table VII 
End Restdts 


Condition Cured 

No. of Cases 

Per Cent 

Gastro-enterostomy 

33 


Resection 

4 


Pyloroplasty 

1 


Excision 

1 


Total 

Benefited 

39 

37 

Gastro-enterostomy 

10 


Pyloroplasty 

2 


Dissociation 

1 


Total 

Unimproved 

13 

12 

No relief under one year 

23 


Developed marginal ulcer 
Temporary relief with return of 

16 


previous symptoms 

13 


Died (ulcer complications) 

3 


Total 

55 

51 


These tables will readily show that our results from 
the conservative type of operation has been anything 
but encouraging. It is also worth while to draw your 
attention to the high frequency of gastrojejunal or 
marginal ulcer which we have encountered in the eases 
which we have followed. In another communication 
(5) for the first six yeai's of our clinic we reported an 
incidence of 16.4 per cent of marginal ulcer following 
gastro-enterostomy. One may think we have used poor 
judgment in selecting our cases, but of the 746 cases 
we have observed in the clinic 577 cases were un- 
operated upon when registered for their first visit. 
Of this number only 61 or 10 per cent have been re- 
ferred for operation which would indicate that we have 
used reasonable care and discretion in selecting our 
patients for operation. Of the 746 cases which we 
have had in the clinic they have made 13,996 visits 
which averages 18 visits per patient during this 


period, which would give us reasonable opportunitv to 
personally observe and direct the regime for 
patient to follow. 

Unquestionably the type of operation that is done 
must rest with the individual operator and the indica- 
tions that he encounters at the time of laparotonj'v 
From our cases the most common condition that is as- 
sociated with a duodenal ulcer is a chronic pancreat- 
itis, and if the chronic pancreatitis exists a gastro- 
enterostomy is a most unsatisfactory procedure for the 
relief of pain. Therefore, I feel a sub-total resection 
is warranted in such cases. Also bleeding duodenal 
ulcers are more commonly encountered in the posterior 
portion of the duodenum, than in the anterior and for 
that reason excision of the ulcer is essential to effect 
a cure. That can only be brought about by a sub-total 
resection if the ulcer is placed on the posterior portion 
of the duodenum and adherent to the pancreas. In 
patients suffering from pyloric obstruction with a 
large dilated stomach, a gastro-enterostomy is a quite 
adequate operation but even in this type of case a 
marginal ulcer does occur. If then one operates upon 
the patient with a duodenal ulcer that is having re- 
peated hemorrhages or a duodenal ulcer associated 
with chronic pancreatitis, a sub-total resection is the 
operation of choice. The mortality in a resection is 
no higher in the hands of those that have a reasonable 
experience in gastric surgery than is the general 
mortality following gastro-enterostomy at the present 
time. 
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EIcctro-Cholecystocausis 

Preliminary Report 

By 

I, ESTER R. WHITAKER, M.D.f 

BOSTON. MASSACHUSETTS 


^T^IIE acutely inflamed gall bladder presents a diffi- 
cult problem to the surgeon. Immediate operation 
is dangerous on account of hemorrhage. Prolonged 
expectant treatment, unless the patient is improving, 
may lead to rupture of the gall bladder. Cholecystos- 
toniy, heretofore the procedure of choice in these 
cases, leaves a diseased gall bladder in place and 
ncces.‘:itates, for the future welfare of the patient, a 
cholecystectomy. A method whereby the gall bladder 

•>«-EJectro«iurRic;il cnutcriziition of the pall bladder. Tor this term the 
nritcr U indebted to Paul J. McManus. S. J. 
tFrom the Evans Memorial for Clinical Research and Preventive Medi- 
ci’*!* of the Massachusetts Memorial Hospitals. Boston. 

Submiltrd Jnnunr> C, 1936. 


could be treated at the time of cholecystostomy ^ 
a manner as to lead to its obliteration, would avoid t le 
danger of a second operation. Such a method by the 
use of electrosurgery has been devised, and is now 
being tested on animals. 

METHOD 

In dogs, at a preliminary operation, the gall bladdei 
is traumatized by crushing with clamp. Three to oe 
days later the wound is reopened. The inflamed ga 
bladder is attached with sutures to the abdominal wa , 
an opening made in the fundus, the contents evacua ei. 
With the aid of a focussing headlight and special re- 
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tractors the whole mucosa of the gall bladder is 
thoroughly treated by fulguration and light contact 
coagulation. 

It is essential that the whole mucosa of the gall 
bladder be destroyed by this process, otherwise re- 
generation will lead to formation of a permanent sinus. 
But it is also necessary that perforation of the gall 
bladder as a result of deep contact-coagulation be 
avoided. Thus the application of electrosurgical cur- 
rent must be through fulguration and light surface 
coagulation only. The heat from fulguration is in- 
tense, but localized and superficial. It is deep enough, 
however, to destroy the mucosa. The blackening by 
the chai-ring effect of fulguration is an indicator as to 
the thoroughness of treatment. Drains are placed 
within the gall bladder; the sinus is allowed to heal 
slowlj’-, and close by sclerosis. 

RESULTS 

In experiments with dogs (eight in number) the 
sinus has closed at the end of three to four weeks ; and 
post-mortem examination has shown that the gall blad- 
der has been obliterated. No damage to other struc- 
tures has been observed. 

Electro-cholecystectomy has been described previ- 
ously (1, 2, 3). It was a modification of Pribram’s 
(4) operation of “mukoklase,” in which the gall blad- 
der was split to the cystic duct, the mucosa treated 
noth an ordinai’y cautery, the leaves of the gall bladder 
whipped together with sutures, and the abdomen closed 
without drainage. In electro-cholecystectomy the re- 
dundant portions of the gall bladder az-e ti'immed away 


and the pai't i-emaining attached to the liver ti-eated 
by fulguration and light contact coagulation. Con- 
trary to Pribi'am, howevei-, drainage is emploj'ed. 

Thoi-ek (5, 6, 7) has devised a procedui'e tei-med 
“cholecystelectrocoagulectomy,” using deep contact 
coagulation instead of fulgui-ation of the part of the 
gall bladder left attached to the liver ; and peritoniza- 
tion of the tied stump of the cystic duct and the coagu- 
lated tissue on the gall bladder bed. He also does not 
drain. 

Electro-cholecystocmisis, as desci'ibed, appeal's to be 
an original procedure, though chemicals like phenol 
have been used for cauterization of the gall bladder 
(8). E.xpei'iments indicate that the method cari'ies 
vei-j' little risk, is not too difficult of application, 
oblitei'ates the gall bladder by a pi'ocedui-e carried 
out with little more shock than cholecystostomy, and 
avoids the danger of a second operation. 
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SECTION VII — Surgery of the Lower Colon and Rectum 


The Technique of the Local Injection of Saline Solution 
for the Relief of Pruritus Ani" 

By 

WILLIAM J. SCHATZ, M.D. 
and 

VAUGHAN SPRENKEL, M.D. 

ALLENTOWN. PENNSYLVANIA 


T his communication presents the technique of the 
local injection of physiological saline for the relief 
of pruritus ani. This treatment has been devised by 
the senior author and has been mentioned in another 
communication although the technique has never been 
desci'ibed in detail (Schatz, 1), The present paper 
aims to bi'ing this simple procedure to the attention of 
the medical profession and, especially, to the genei-al 
practioner. 

*Presented at the thirty-sixth annual meeting of the American Thera- 
peutic Society, Atlantic City, N. J., June 7, 1935. 

Submitted November 15, 1936. 


Pruritus ani is a most distressing ailment and there 
is pei'haps no affliction moi-e difficult to I'elieve. Numei'- 
ous methods of treatment have been suggested for the 
alleviation of this common complaint. These vai-j' 
fi'om the more simple measures which include local 
application of solutions or perirectal injections of 
phenol solutions (Goldbacher, 2), to the moi'e formi- 
dable sui'gical pi'ocedui'es of severing the sensory 
nei'ves supplying the area. 

The etiology of prui'itus ani is divei'se and includes 
important factoi's which ai'e as yet undetermined. 
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The simplest classification of the numerous causative 
agents is a modification of that adopted by Pennington 
(3) and consists of two groups. .The first includes all 
local conditions such as trichophyton, irritating anal 
and rectal discharges and the systemic disturbances as 
diabetes and jaundice. This group is really that of 
anal irritation and strictly speaking is to be distin- 
gui.shed from the second group of those with persistent 
and intractable pruritus for which no demonstrable 

Table I 

Treatment of Pruritus Ani. Therapeutic Results Fol- 
lowing Local Injection of Sterile Physiological Saline 
Solution 


31 Case<» Treated* 


Kach Case Received Some Measure of Undoubted Relief 


COMPLETE RELIEF 

1 

r 

; PARTIAL RELIEF 

1 

1 f* Cas-^s ^ 

j0% 

r 

1 

1 Complete 
! reJief without 

recurrence 

1 

1 

1 

15 Cases 

5orc 1 

G Cases — Complete relief with 

! recurrence within 2 to 6 
! months. No recurrence fol* 
lowinK second treatment. 


1 


9 Cases — Kept comfortable, de- 
spite recurrences, by repeated 
treatment each 1 to 3 months 
as required. 


•The'te case^ were all of the idiopathic and intractable group of pruritus 
ani where the elimination of local and systemic factors failed to 
achieve any measure of relief. 


cause can be elicted. This so-called “idiopathic pruritus 
ani” is the most frequent and despite the elimination 
of all knoivn local and general causes, has been re- 
markably resistent to every therapeutic method. The 
treatment to be outlined has proven especially valuable 
in this obstinate group of cases and for this reason 
should have a particular appeal to the general practi- 
oner. 

TECHNIQUE 

A 10 c.c. syringe equipped with a twenty-three 
gauge needle, seven-eights of an inch in length, is used 
for the injection. Sterile physiological saline is the 
solution employed. 

Having placed the patient on an examining table, in 
the left or right lateral position with the lower leg 
drawn somewhat backivard, the upper hip is allowed 
to tilt slightly away from the operator. A sheet is 
draped over the buttocks, allowing an exposure of 
three inches about the anus. A good source of light is 
essential, and for this purpose a head-mirror with in- 
direct light will suffice, but better still is a direct 
source from a small portable "goose-neck” lamp placed 
to the side of the operator. 

Preparation of the entire area is accomplished by 
cleansing with liquid soap and water after which 
alcohol is applied. The area is divided into four por- 
tions b.v projecting two imaginary lines through the 
anus: the first passing antero-posteriorly through the 
fold of the buttocks and a second extending laterally 
and at right angles to the first. The greatest pruritic 
involvement is usually about the posterior anal com- 
missure therefore either posterior quadrant is selected 
for the initial injection. Consistent with the greater 
degi-ee of involvement, this quadrant should receive a 
relatively large volume of the fluid. The site of in- 
jection is along the edge of the circumanal pigmented 


area, which is situated one and one-half inches ex 
ternal to the edge of the anus. After the needle h«' 
punctured the skin, the point is directed toward the 
rectum as the spoke of a wheel. The barrel of the 
syringe is lowered so that the shaft of the needle lies 
in a plane of subcutaneous tissue, parallel to the skin 
and is at right angles to the long axis of the rectum 
The needle is inserted until its point approaches within 
one-half inch of the rectal wall. This method is con- 
trary to the usual injection procedure where the shaft 
is directed parallel to the long axis of the rectum. 
Three to five c.c. of the solution are slowly injected! 
The solution enters the tissues encountering only a 
slight resistance comparable with that of an intra- 
venous injection and causes no discomfort to the 
patient. The needle is rvithdrawn and the procedure 
repeated employing a somewhat smaller volume in the 
less involved quadrants until the total of ten c.c, has 
been injected into the perirectal tissues. A total volume 
of fifteen to twenty c.c. of solution may be required for 
cases with extensive pruritic involvement. Following 
the injection the anal region should be gently mas- 
saged by a pledget of cotton saturated with alcohol or 
disinfectant. This manipulation achieves a distribu- 
tion of the fluid about the perirectal spaces. 

The only sensation following the injection is a faint 
sense of fulness about the injected area and except for 
the slight discomfort caused by the introduction of 
this small gauge needle there is no pain. In hyper- 
sensitive individuals anesthesia at the site of injec- 
tion can be secured by applying a drop of phenol to the 
skin followed by alcohol, although this is rarely ve- 
quii'ed. 

The patient experiences a measure of relief within 
two to four hours following the treatment. In our 
series there have been no instances in which some 
benefit has not been secured. Complete alleviation 
without recurrence is obtained in about 50 per cent of 
all cases. In a few instances it is necessary to secure 
this complete result by repeating the procedure within 
one week. This is probably due to the fact that the 
entire involved area was not originally contacted by 
the solution. Of the remaining cases about one-half 
have complete relief with a recurrence of the symp- 
toms within two to si.x months. These usually suffer 
no recurrence following the second treatment. The re- 
maining group of patients experience an undoubted 
benefit following the injection and although they are 
not completely relieved it is possible to keep them com- 
fortable by repeated injections administered from one 
to three months as required. 

This method requires no extraordinary precautions 
and presents but tw'o remote possibilities for error. 
The first, puncturing the rectal wall while injecting, 
is practically impossible providing a seven-eights inch 
needle is employed and the needle is inserted at the 
edge of the circumanal pigmented area. The second 
precaution is only required in males where the urethra 
can be avoided bj' not injecting along the mid-line 
anterior to the commissure. It is doubtful whether 
the injection of normal saline solution would cause anj 
damage to these structures even though any one o 
these two eiTors was committed. There have been no 
complications following the use of the method an 
abscess formation has not occuiTed. 
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No attempt is offered to explain how this treatment 
achieves its results although a non-specific mechanism 
is suggested. 

SUMMARY 

The technique of the local injection of sterile normal 
saline solution is presented for the relief of pruritus 
ani. This procedure is outlined especially for the 
benefit of the general practioner. No particular in- 
struments, special solutions nor a detailed knowledge 


of the anatomy are required to secure therapeutic suc- 
cess. The technique is a simple office procedure which 
is painless and does not incapacite or inconvenience 
the patient. 

A report of thirty-one cases is included. 
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Annual Abstracts of Protologic Literature 

(May, 1934-May, 1935) By CLEMENT L. MARTIN, M.D., Chicago, Illinois 

The complete bibliography from which these Abstracts were made wilt be published tn full in the Transactions of the American Procfofo^ic 

Society, 19SS. 


COLITIS 

Amebic Colitis (see separate heading). 

Chronic Ulcerative Colitis (see separate heading). 

Irradiation Colitis (see separate heading) . 

Simple “Colitis,” Mucous Colitis (Colopathy, spastic, 
hypertonic; hyperkenetic; allergic; vagatonic, atonic; re- 
flex, functional; irritable colon, etc.). 

Hurst makes the point that the diagnosis “mucous 
colitis” is often made when the real trouble is achylia 
gastrica, rectal constipation (dyschezia) abuse of cathar- 
tics or enemas and colon irrigations. He urges the use of 
Ewald’s term mucomembranous colic, to separate one en- 
tity from true colon inflammation. A congenitally small 
anus, which he regards as a not uncommon cause of con- 
stipation, acquired anal stricture following hemorrhoidec- 
tomy, anusitis with or without hemorrhoids, or fissure may 
be an important factor in some cases. He uses medical 
diathermy for the relief of these. 

Although it was probably known even before the days 
of doctors that “one man’s food was another man’s poison,” 
and medicine has for years been familiar with idiosyncra- 
sies to certain foods, more exact information is being ac- 
quired. Pood allergy is being studied; although to some 
it may mean anything from the gastro-intestinal stasis 
and other disturbances occurring in psychopathic states 
to the intestinal and general toxemia of acute appendicitis, 
its all-inclusive use is not the fault of the real contributors 
to the subject. Vaughn regards allergy as a foreign pro- 
tein reaction, with the underlying mechanism responsible 
“not so much a pathologic condition as a pathologic exag- 
geration of a normal physiological response.” He points 
out that the tendency is toward loss of hypersensitiveness 
and thus recovery and that the average period of neces- 
sary avoidance of the offending food is four and a half 
years. As the knowledge of the protein chemistry con- 
cerned in digestive processes advances, food allergy may 
occupy a less uncertain basis than it now has. Last year 
in an exhibit on nutrition sponsored by Alvarez, Fitz and 
Jeans in the A. M. A. Scientific Exhibit a pamphlet was 
given out containing this statement. "The following foods 
in the order named were found most often to be the cause 
of digestive trouble: cabbage, apples, tomato, milk, choco- 
late, onion, lettuce, coffee, strawberries, eggs, meat, cucum- 
ber, sweets, fats, radishes, cheese, cauliflower, peppers, 
prunes, oranges and salmon. Food allergy is not consid- 
ered in this list.” 

Vaughn states the list contains the commonest allergic 
foods. Because of difficulties in the skin test, i.e., not more 
than 50% of skin sensitization tests give positive results 
with the food protein responsible for hypersensitiveness, 
groups of proteins given as a single test and elimination 
diets are used. 

Krousc thinks a study of colon form and function im- 
portant considerations in getting a clear idea of the trouble 


with the patients having simple “colitis”; he favors the 
term colopathy and limits colitis as Bargen does to definite 
colon inflammation. He states “the limited benefit result- 
ing from correction of local abdominal and rectal lesions, 
intestinal flora and allergic intolerances must be admitted. 
In studying these conditions, the bowel form (length, loop- 
ings, decompensation) as well as hypertonia and atonia 
must be considered.” 

Eggleston emphasizes that the trouble is not primarily 
intestinal in origin, but that an anxiety state, in a person 
having an unstable or poorly co-ordinated nervous system, 
is primarily the cause of the colon dysfunction ; also “that 
there are those who consider the hypertonic colon an 
allergic reaction because of its similarity to asthma. Until 
more is known of the subject of allergy, I think it best to 
consider it a vagotonic manifestation . . . and that the 
real cure comes as a result of education rather than some 
method which may temporarily relieve the constipation.” 

With due regard for the careful work some students of 
the condition are doing, the helpful suggestions for further 
study and for treatment which such work gives, as well as 
a respectful acknowledgement of the insight indicated in 
Eggleston’s opinion just quoted, and in Basfedo’s clinic, 
one can readily see from the foregoing that we can not 
offer much under the heading of “recent progress in 
colopathy.” 

CONSTIPATION 

Beck in “The Management of Chronic Spastic Constipa- 
tion” gives a general review of the subject. Chronic con- 
stipation progresses usually through three stages: atonic, 
catan-hal, and spastic. The latter is perhaps the com- 
monest variety for which the physician is consulted. He 
lists the causes as constitutional, eating habits, diet, ca- 
thartics, neglect, diseases, e.g. of stomach, liver, intestines, 
anaemia, functional neuroses, and others. Treatment is 
given in detail. Spencer does not hesitate to start his 
paper with “Constipation is a symptom not a disease,” 
trite though it may be. He considers the subject from 
the standpoint of the physiology and the pathological phy- 
siology concerned. Associated causes may be failure to 
respond regularly to the urge to defecation, dietary fac- 
tors, cathartic abuse, sedentary habits, obstruction from 
bands, and adhesions usually causing right sided stasis; 
stasis from emotional states, irritating food residues, lead, 
tobacco, caffein, organic diseases of the lumbar cord and 
inflamed mucosa, however caused. 

In his discussion of spastic constipation he does not sup- 
port the classification atonic and hypertonic (spastic). 
“There is little or no evidence for atonic constipation.” 
He describes the spastic type as a definite entity and cites 
Buckstein's grouping based on stasis proximal to some par- 
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ticular sphincter or in a definite segment of bowel. A 
very rational therapy is described. 

CONGENITAL ANOMALIES 

Kantor describes a logical procedure to assist in loca- 
ting the blind end of the rectum in imperforate anus. 
After a colostomy has been functioning satisfactorily, a 
catheter on a catheter guide is passed through the colos- 
tomy stoma into the lower segment and after incision of 
the anal depression a finger is passed upward to palpate 
the end of the catheter. 

Rhodes reports a case and discusses the method of caring 
for this condition. 

A colostomy in an infant is less satisfactory than in 
older patients ; even so in case of complete atresia it offers 


the infant a better chance for its life than blind pvni 
tion to locate the rectum if the blind end is irS?' 
ated from the anus. ''vpar- 

Aanfor records his study of 2000 cases of anomalies of 
the colon. He classifies them as follows: RedundaL? 
Non-rotation, Hypodescent, Hyperdescent, Hypofixation 
and Hyperfixation. Unless obstruction occurs these should 
generally be treated conservatively. Symptomatic treat 
ment is all that is usually required. 

Gardner and Hart state that a knowledge of normal in. 
testinal rotation is important to an understanding of the 
possible abnormalities. They report 2 cases of volvulus 
of the entire mesentery giving symptoms of duodenal ob 
struction and review 103 reported cases. 


SECTION IX — Book Reviews 

(This section is open to contributions from any medical reader, whether or not a member of the Editorial Council). 


Medical Treatment of Gail Bladder Disease, by 
Martin E. Rehfuss, M. D., Clinical Professor of Medi- 
cine and Guy M. Nelson, M.D., Instructor of Medicine, 
both of Jefferson Medical College, Philadelphia, Octavo 
467 pages. Illustrated. Published late in 1935 by W. B. 
Saunders Company, Philadelphia. Cloth $5.50 net. 

N O type of book so appeals to the practitioner as 
does one concerned with treatment. In the book 
discussed, the Authors have presented in extenso those 
forms of management which they have found most 
useful in the care of patients affected with “gall blad- 
der” disease. What they exhibit may not be wholly 
acceptable to other authorities in this kind of affec- 
tion, but at least a definite plan of treatment is pre- 
sented. In a field which has been so chaotic, such is a 
major achievement. However, the Authors have dis- 
cussed much more than therapy. IVhat perhaps, is of 
as great value, is that they have furnished excellent 
summaries of etiology, pathology, physiology' and, 
though it may not be directly germane to the subject 
of treatment, they have gone deeply into methods and 
results of diagnostic procedure. Their own work — a 
very considerable contribution to our knowledge of 
liver, gall bladder and duct disease, etiology and path- 
ology — and that of others, has been set forth in such 
detail as to comprise a veritable encyclopaedia upon 
the modern knowledge of the subject considered. Cer- 
tainly, one who reads this book by Rehfuss and Nelson 
cannot fail, instinctively, to contrast it with texts — as 
those of Rolleston — which, for some thirty years, have 
been regarded as "standard.” This contrast is, in all 
ways, educational, since this latest volume makes a 
valiant attempt to premise all therapy on sound facts, 
not clinical opinions by so-called “authorities” or com- 
pilations of more or less questionable data from many 
non-related sources. 

Today’s idea of basing treatment upon established 
facts cannot be commended too strongly; it may mean 
a less flowing style of manuscript, a book not capable 
of being read "in an evening,” a shorter list of "reme- 
dies” and a feeling that there is much yet to learn 
about the subject, but it eliminates a vast deal of 


guessing, glibness and cocksui-eness, and confines man- 
agement along paths which are well-trod and give 
promise of leading somewhere, even though that 
“somewhere” may be not a journey’s end. 

By chapters which include complete summaries of 
accepted knowledge of The Problem, Gall Bladder 
Anatomy, Clinical History, Methods of Examination, 
etc. (24 in all) the Authors pave the way for sections 
discussing management by diet, medicinal agents, duo- 
denal tube “drainage,” spa regime, surgery. Each 
chapter is a complete exposition of its topic and, what 
is more, to the reader, a definite, reasoned plan sub- 
mitted in accordance wth what the writers have found 
useful in day-by-day clinical and private practice. This 
sort of thing is what makes the volume invaluable to 
the general — and the special, too — ^practitioner; so in- 
valuable that he cannot afford not to have the book 
right at hand for daily guidance. We venture to 
prophesy that not alone will the dietetic tables and pre- 
scriptions of Rehfuss and Nelson find their way into 
“patients’ orders” of inumerable practitioners but that, 
as a result of the issuance of this book, more rational 
management of “gall bladdeE’ disease will be observed, 
much to the distress of the manufacturers of the all- 
too-numerous nostrums which now flood the market as 
“specifics.” 

While one may disagree as to whether diets largely 
should be carbohydrate, so that the diseased “gall blad- 
der” may experience physiologic rest, or preponder- 
ately fatty (excluding the denser meat fats) and thus 
stimulate emptying of the viscus, nevertheless, he will 
agree that the Authors’ discussions and their dietetic 
lists furnish adequate guides for the selection of 
menus which prove sufficiently varied for the average 
patient. It would appear that when the “gall bladder 
disease is acute or sub-acute, exhibition of diets which 
largely consist of carbohydrates will prove most help- 
ful, whereas the patient who harbors a chronic affec- 
tion will be benefited most by fat-containing diets 
which aid in preventing gall bladder retention. In 
each tjTie of ailment, all authorities agree that t e 
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minimum of cholesterin-containing or producing foods 
is demanded. 

Endorsement of spa regimens, common to Contin- 
ental physicians, suggests that the training of the 
Senior Author definitely has been influenced by the 
French clinicians. It is perhaps, unfortunate that 
physicians of the United States have failed to appre- 
ciate the advantages to “gall bladder” patients of the 
several excellent “Springs” here available. What may 
be the significance upon pathology of the biliary tract, 
of drinking medicated waters is open to question, but, 
amply, it has been demonstrated that, at the spas, the 
regulation of diet, exercise, rest and sleep, combined 
.with changes of scene and freedom from the woi-ries 
and responsibilities of business, home or society, dis- 
tinctly are helpful to the “bilious” subject. Here and 
abroad, only the too-inclusive claims respecting the 
potency of the various waters, and the air of commer- 
cialism and semi-charletanism prevalent at spas have 
mitigated against the wide professional acceptance of 
resorts catering to balneo-therapy. It seems quite 
probable, though, that if the pitch of American busi- 
ness and social activity continues high, the day is not 
far distant when, under really honest and capable pro- 
fessional guidance, our spas and their regimens again 
will be called upon to take care of the ever-increasing 
army of “liverish” citizens. Perhaps Drs. Rehfuss 
and Nelson have sounded the warning note in their 
excellent treatise. 

Very unfortunate, indeed, is it that a book of such 
eminent qualities as this should be so woefully mis- 
titled. 

It has taken full twenty years for investigators and 
clinicians to establish that “gall bladder” disease is 
but part of an extensive, often progressing, lesion in- 
volving common-duct, gall bladder, with its cystic duct, 
hepatic ducts, their ramifications so far as to include 
duct “capillaries” and the very substance of the liver 
itself. Even more to the point is it, that the Authors’ 
tremendous and inclusive amount of investigative 
effort (particularly that of the Senior), all of which is 
exhibited in detail in their book, so very definitely 
proves that when the gall bladder is diseased, that 
affection is but part of lesions of similar kind, though 
they may vary in degree, of the other segments of the 
bile producing and excreting apparatus. This makes 
one truly astonished at the volume’s limiting title. 
Further, as one reads this valuable work, certainly, he 
is impressed that the advocated treatment programs 
constitute far more than one is accustomed to call 
"medical.” 

Would it not be an indication of now-known path- 
ology, physiology, chemistry, metabolism and nutri- 
tion, dietetics, physiotherapy and the use of medicinal 
agents, as well as a needed, constant warning against 
dangerous, outmoded, limited clinical thinking, were 
this important volume titled, “Non-Surgical Manage- 
ment of Biliary Tract Disease.” The reviewer thinks 
so. He believes that, as anyone studies the altogether 
admirable plans of treatment detailed, the conviction 
most strongly grows that “gall bladder” and “medi- 
cine” constitute but small portions, respectively, of 
disease discussed and therapeutic effort applied. It 
is our hope that the first edition of this work very 
rapidly is sold so that, with the issuance of another 
edition, a title is given which correctly conveys what 
really is to be treated and broadens the conceptions of 


suggested therapeutic aids. Apart from this being 
just to the reputations, the investigative studies and 
the clinical experience of the Authors, such adjustment 
of title is called for, so that constantly thei-e may be 
carried to our profession the knowdedge that "gall 
bladder” disease is a mis-nomer. One’s conception 
should include a set of clinical sjmdromes frequently, 
but not always, associated with disease or improper 
chemical or physiological function of the gall bladder. 
Unless, the clinician grasps this essential distinction, 
his horizon is limited wdth respect both e.xisting and 
possible subsequent tissue-faults, in regards the histo- 
pathogenic meaning of complications and, perforce, in- 
telligent exhibition of diets, drugs, exercise. Further, 
biliary tract pathology — frequently not significantly 
due to that present in the gall bladder — so markedly 
disturbs general systemic welfare and brings digestive 
lamentations from the oesophagus, stomach, duodenum 
and the bowels (we but mention the glycosuria asso- 
ciated with secondary pancreatic dysfunction that we 
may call attention to the many, long-lived "diabetics” 
in every community who uselessly take insulin and 
“special diets”!) — ^lamentations not silenced by chol- 
ecj'stectomy or by years of “duodenal tube drainage of 
the gall bladder,” that the need for a view broader 
than that focused upon the too-often maligned or at- 
tacked gall bladder, has become imperative. Too few 
years since, removal of the “chronic appendix” was 
esteemed a panacea for a multitude of dyspepic dis- 
comforts and stoms, most of which persisted or re- 
appeared soon after appendicectomy. This book by 
Drs. Rehfuss and Nelson demonstrates emphatically 
why, with his eye on the gall bladder alone, when the 
surgeon performed cholecystectomy (or eholec3’stos- 
tomy; the storm still rages as to which is the better 
procedure; as routine operations, both are gambles) 
the internist later treated the “bilious dj'spepsia”' — 
the digestive disturbance which, in large part, from 
its beginning, depended upon biliary tract disease, not 
pathology or upsets in excretorj', chemical or physi- 
ologic function of the gall bladder alone. 

This book by Rehfuss and Nelson, though it be mis- 
titled, follows the admirable modern trend of issuing 
authoritative monographs upon special topics, instead 
of printing huge volumes which rarelj^ are more than 
out-dated compilations from the literature, made by 
one or a group of questionably qualified, so-called 
“authoi's.” Just as the recently published monograph 
of Eusterman, Judd and their affilliates supplied our 
profession with worth-while discussions of ailments of 
the Stomach and the Duodenum, so this latest Saun- 
ders' effort aims at rational covering of the "gall blad- 
der” (more accurately, biliary tract) field. Such plan 
of publishing appeals strongly to the reviewer. He 
feels that the day is past when, except in books of the 
“quiz-compend” type, physicians will load their shelves 
with expensive “systems” or thick, heavy, difficulty 
handled, single volumes, purporting to cover all sub- 
jects and oft, indeed, compiled (and all too often 
actuallj' Witten) bj' medical, literary “hacks” or the 
j'oung assistants of important, but alas, too busj’ for 
actual book-writing, clinicians. The trend tmvards the 
publishing, at fair prices, of single books, filled with 
down-to-date matter, actually submitted by men who 
are recognized authorities, we believe, means a revival 
of activity to the medical book-printers and a re- 
creation of physicians’ interest in book owning and 
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reading'. But the books which are printed must be 
authoritative, must be well arranged as to text and 
illustrations and above all, must be sold at fair prices. 

In issuing Drs. Rehfuss’ and Nelson’s book, the 
Saunders’ Company has demonstrated what can be 
done along these lines. The volume is of size easily 


handled while being read, is bound substantiallv 
strong white paper which well takes a tj-pe-font rest 
ful to the eyes, is carefully indexed and yet, with all 
these advantages, is sold at a price which physicians 
can pay. 

Frank Smithies. 


SECTION XI — Societies, Programs and Proceedings 


Program of the 39th Annual Session of the American Gastro-Enterological 

Association 

MAY 4TH AND 5TH, 1936 
ATLANTIC CITY, NEW JERSEY 


MONDAY, MAY 4TH, 1936 
MORNING SESSION, 9:30 A. M. 

MEMORIAL ADDRESSES 
Dr. John Bryant, Dr. Lafayette B. Mendel. 

PRESIDENTIAL ADDRESS 
Dr. Howard F. Shattuck, New York, New York. 
“Hypoglycemia — A Clinical Survey of Four Hun- 
dred Cases Having This Common Finding.” Dr. Lay 
Mai-tin, Baltimore, Md. 

"Thoracic Stomach and Diaphragmatic Hernia.” 
Dr. Leon Bloch, Dr. A. M. Serby (by invitation), Dr. 
Samuel Salinger (by invitation), Chicago, Illinois. 

“A Consideration of Some of the Newer Methods 
for the Treatment of Peptic Ulcer.” Dr. Andrew B. 
Rivers, Rochester, Minn. 

THE ALVAREZ LECTURE 
Founded in 1929 by Dr. Frank Smithies, Chicago. 
“The Digestive Tract in Anemia.” Dr. George R. 
Jlinot, Boston, Mass. 

Adjournment for Luncheon. 

2:30 P. M. 

“Miscellaneous Observations on Intubation of the 
Small Intestine.” Dr. T. Grier Miller, Dr. W. Osier 
Abbott, Dr. Walter G. Karr (by invitation), Phila- 
delphia, Penn. 

“Regional Ileitis,” Dr. A. A. Berg, New York, N. Y. 
“The Components of Gastric Secretion.” Dr. Frank- 
lin Hollander, New York, N. Y. (bj' invitation). 

"Gastric Secretory Behavior in Chronic Gastritis.” 
Dr. H. L. Bockus, Dr. J. F. Monaghan (by invitation), 
Dr. Karl Kornbloom (by invitation), Philadelphia, 
Penna., Dr, George R. Moffett (by invitation), Harris- 
burg, Penn. 


EXECUTIVE SESSION 

(For Fellows of the Association only). 

ANNUAL DINNER, 7:30 P. M. 

GUEST OF HONOR 

Dr. William Mather Lewis, President Lafayette Col- 
lege, Easton, Penn. 

"’The Cultural Background of the Professional JIan 
in Medicine.” 

TUESDAY, MAY 5TH, 1936 
MORNING SESSION, 9:00 A. M. 

"Further Experimental Studies on the Etiology of 
Ulcei-ative Colitis: The Possible Virus Factor.” Dr. 
Moses Paulson, Baltimore, Md. 

“The Diagnostic Significance of Anti-Dysentery 
Bacteriophage.” Dr. T. T. Mackie, New York, N. Y. 

“Symposium on the Pancreas.” 

Physiological Aspects: Dr. A. C. Ivy, Chicago, 111. 

Pathological Aspects: Dr. William G. MacCallum, 
Baltimore, Md. 

Medical Aspects: Dr. Thomas R. Brown, Balti- 
more, Md. 

Surgical Aspects: Dr. Daniel F. Jones, Boston, 
Mass. 

“Report of Special Committee on Enzymes.” Dr. 
A. H. Aaron, Chairman, Buffalo, N. Y. 

Adjournment for Luncheon. 

2:00 P. M. 

“Cholesterol Metabolism in Jaundice." Dr. S. Allen 
Wilkinson, Boston, Mass. 

“Biliary Stasis." Dr. Carl H. Greene, Dr. J. Rus- 
sell Twiss, Brooklyn, N. Y. . 

“Chi’onic Hepatitis with Jaundice (Biliary Cir- 
rhosis).” Dr. James F. Weir, Dr. Albert M. Snell, 
Rochester, Minn. , „ 

“The Prognosis of Acute Hepatic Insufficiency. 
Dr. Chester Jones, Boston, Mass. 

"Macrocytic Anemia in Diseases of the Liver.” Dr. 
David H. Rosenberg, Chicago, Illinois. 

“Specific Food Sensitiveness.” Dr. Walter Alvarez, 
Rochester, Minn. 
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(Asociacion Mexicana de Gastro-enterologia) 

A T Mexico City, Republic of Mexico, on July 17, 
^ 1935, there was organized the “Asociacion Mexi- 
cana de Gastro-enterologia.’’ 

Dr. Abraham Ayala Gonzalez, Mexico City, was 
elected President. 

The Association’s main pui’poses, as set foi'th in its 
Articles of Incorporation and its Constitution are: 

1. To bring together physicians specializing in this 
branch of medicine. 

2. To encourage and to broaden the study of Gastro- 
enterology in Mexico. 

3. To facilitate, in Mexico and abroad, interchange of 
specialized studies in this field of medicine. 


4. To initiate and further research studies in Gastro- 
enterologj'. 

5. To establish, publish and issue an official periodical 
for the Association, titled "The Mexican Review of Gastro- 
entei'ology.’’* 

The official address of the organization is: “Asocia- 
cion Mexicana de Gastro-enterologia,’’ Marsella No. 
47, Mexico City. Communications for the present, 
should be addressed directly to Dr. Abraham Ayala 
Gonzalez, President. 

*The periodical, nationally, is titled, “Revista de Gastro-enteroloKin." 
Volume I, No. 2, dated November-December, 1935, recently has 
been received. Editor. 


SECTION XII— “TAe Clinic” 


Gastro-Duodcnal Hcmorriiage of Unknown Origin: A Case Report 

By 

CHARLES D. ENFIELD, M.D. 

LOUISVILLE. KENTUCKY 


W E have long been familiar with the type of 
patient, whose first gastro-intestinal symptom is 
a massive hemorrhage; who was prior to the moment 
of bleeding able to eat anjiihing without discomfort; 
who experienced no typical chemical discomfort; and 
who had in fact considered himself to be in excellent 
health until floored by the hemorrhage. These patients 
have frequently shown no abnormality whatever on 
X-ray examination and are, as a rule, put on ulcer 
management purely on the clinical assumption that 
the bleeding must have come from an ulcer. Not in- 
frequently these patients go on to complete recovery, 
never have ulcer symptoms, and never have another 
hemorrhage; or they may have repeated hemorrhages 
without ulcer symptoms. 

We have also long been familiar with the type of 
individual, who, under nervous strain, develops typical 
ulcer symptoms with hyperacidity, but who fails on 
careful X-ray examination to show any ulcer deform- 
ity. These patients many of us have classed as in- 
stances of gastro-duodenal expression of apprehension, 
nervous fatigue and worry, and they are usually re- 
lieved by an improvement in their business or domestic 
situation, a trip abi-oad, or in fact anything that re- 
lieves the nervous tension. They are generally high 
strung, energetic and of greater than average intelli- 
gence. Many of them are doctors and I am sure all 
radiologists have had the experience of having a 
friend in the profession pi-esent himself with a self- 
made diagnosis of ulcer or occasionally gastric cancer 
only to find on repeated examination no evidence of 
any lesion whatever. 
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This case history suggests that perhaps these two 
groups — ^the one with hemorrhage but with no symp- 
toms and no duodenal deformity and the other with 
typical ulcer symptoms but without hemorrhage and 
likewise no duodenal deformity, may occasionally com- 
bine into an undoubtedly much smaller group, which 
may evidence not only a typical clinical picture plus 
hemoiThage, but also a typical Roentgen appearance. 

It has appeared to the careful and well trained 
radiologist that the diagnosis of duodenal ulcer with 
almost mathematical certainty ought to be chiefly a 
matter of expending sufficient time, effort and skill in 
demonstrating the niche. This procedure is more diffi- 
cult in certain types of patients, easier in others. For 
many years a small percentage, perhaps up to thirty- 
five per cent, of niches have been demonstrated with- 
out special apparatus or technique. The demonstra- 
tion of a niche can be greatly facilitated by the use 
of various forms of special apparatus, mostly hinging 
about compression devices, and with their wider use 
the percentage of niches demonstrated has increased 
materially. It is felt by the majority of radiologists 
that where a niche can be demonstrated, there should 
be no practical doubt as to the existence of an ulcer, 
and, conversely, it should be possible to demonstrate 
a niche, where an ulcer exists, in a verj’ high percent- 
age of cases. 

CASE REPORT 

The patient, a white, male physician, whose case I wish 
to report, had occasional attacks of abdominal distress as 
a child, more severe than the ordinary attacks of colic. 
As a young man, these attacks occurred at intervals of a 
year and a half or two years, sometimes required mor- 
phine, and were invariably relieved by twenty-four hour 
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abstention from food, and were usually accompanied by 
vomiting. 

In 1922, at the age of thirty-six, he began to have 
definite, typical ulcer symptoms with attacks in the spring 
and occasionally in the fall, lasting three or four weeks. 
He was relieved by almost anything remotely approaching 
Sippy management. He was likewise relieved by a change 
in environment, a rest, a trip, sometimes by belladonna. 
During the nine years in which the symptoms persisted he 
worked out a thoroughly unorthodox method of manage- 
ment, which, however, left him in a fair degree of comfort 
and able to attend to his work practically without inter- 
ruption. He was profoundly aware that certain foods, 
such as pork, all members of the bean family, highly seas- 
oned sauces, pickled or smoked meats or fish were apt to 
disturb him acutely. He found he was almost never dis- 
turbed by lobster, shrimps, and many other articles of diet 
commonly interdicted for ulcer patients. His lesion seemed 
to have no tendency to perforate or to bleed and for several 
years he was firmly convinced that a reasonably intelli- 
gent individual could get along quite comfortably with a 
duodenal ulcer, if he humored it a little. 

During these years the patient was examined by several 
radiologists, more than one of national repute, and in 
each instance a typical duodenal deformity was demon- 
strated \vith ease and constancy. The last two or three 
examinations showed a definite niche or ulcer crater pene- 
trating posteriorly in the direction of the pancreas. Since 
this niche was demonstrated on not one but on a con- 
siderable series of films and not at one examination but at 
least on three occasions separated by several months, there 
was no doubt in the mind of the patient or of his medical 
advisors that he did in fact have a chronic penetrating 
duodenal ulcer. 

During this period several gastric analyses were made, 
all of which showed abnormally high acids and most of 
which showed chemical blood. 

About nine years after the onset of definite symptoms, 
the patient suffered wthout warning a massive hemor- 
rhage, which almost pi'oved fatal, and for which an 
emergency laparotomy was performed. Transfusions were 
given before and after operation. Neither the surgeon nor 
the internist chiefly concerned were at all enthusiastic 
about operating during gastric or duodenal hemorrhage 
but the failure of medical measures to control the hemor- 
rhage with a hemoglobin estimated at twenty-three per 
cent of normal convinced both of the desirability of opera- 
ting as an emergency procedure. No attempt was made 
to do anything other than find and close the bleeding point. 


and there appears to have been some question as tn 
whether this was successfully accomplished since the 
patient bled again five days later. ' 

Symptoms recurred within a few weeks and were at 
first confined to typical chemical discomfort relieved bv 
alkalies. However, other hemorrhages ensued and, as there 
appeared to be some tendency to obstruction or at least 
some delay in emptying the stomach, a gastro-enterostomy 
was performed by another surgeon. ^ 

Symptoms still persisted and hemorrhages continued 
Approximately two years after the first hemorrhage and 
emergency surgery, and approximately a year after the 
gastro-enterostomy, the patient went to the operating table 
a third time and the stomach below the gastro-enterostomy 
was removed together with the first part of the duodenum. 
The gross specimen was found to show no ulcer, no scars 
and in fact to present the appearance of perfectly normal 
gastric and duodenal mucosa. The duodenum was not ad- 
herent to the pancreas. The specimen was submitted to a 
competent pathologist, who reported both the gross and 
microscopic appearance normal, and he was not more suc- 
cessful than the surgeon had been in finding evidence of 
ulcer, old or recent. 

The complete failure to find any pathological ex- 
planation of the perfectly typical ulcer symptoms, e.x- 
tending over a period of eleven years, and accompanied 
by typical X-ray findings on numerous occasions, was 
a shock in more ways than one. The only possible ex- 
planation of the X-ray appearance in the light of the 
negative pathological findings seems to be that it was 
caused entirely by spasm, perhaps purely of functional 
nervous origin, or possibly due to superficial mucosal 
ulcerations, which healed promptly and without scar- 
ring. Naturally the X-ray examinations were made 
at times when symptoms were unusually pressing, and 
certainly the combination of circumstances here re- 
corded must be so rare as not to discredit to any 
serious extent the accuracy of X-ray diagnosis of duo- 
denal lesions. It should perhaps be emphasized that 
the X-ray examinations referred to were performed 
without special compression devices and in fact prior 
to the invention of most such devices now in use. 
There is in the writer’s opinion little doubt that the 
compression device itself may under certain circum- 
stances cause, in the normal duodenal bulb, an appear- 
ance closely simulating an ulcer crater. 


Treatment of Chronic Ulcerative Colitis 

Report On Five Cases 

By 

EMOR L. CARTWRIGHT, M.D. 

fort WAYNE. INDIANA 


^^HIS devastating disease is assuming more serious 
proportions each year. While great strides in its 
treatment, have been made by Bargen and others, it 
is still true that the acute fulminating type may termi- 
nate fatally or, in the event of recovery, leave the 
patient with a permanently crippled colon. As stated 
by Bargen, the patient with chronic ulcerative colitis 
must be considered in the same light as a patient with 
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pulmonary tuberculosis. The disease may be arrested, 
but there is the ever-present threat of recurrence. 

Any remedy which aids in the control of this malady 
is worthy of being brought to the attention of the 
medical profession. We have found such a remedy in 
Alpha Napheo Jelly and liquid. While we believe that 
the Bargen serum is needed in the acute fulminating 
type, Alpha Napheo is an excellent remedy after the 
case has been brought under control. This remedj 
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alone, however, will suffice to clear up cases of the 
ambulant type. 

The following five ease histories are reported from 
a clinical standpoint only. The clinical diagnosis in 
all was chronic ulcerative colitis. The progress of 
each case was followed through the proctoscope. In 
three of the cases a number of the usual remedies had 
been used by the referring physicians before I finally 
saw the patients. 

CASE REPORTS 

F. M., Male, 25 years old, January 29, 1935. 

I saw this young man first in February, 1932, when he 
was bedfast with a fulminating type of chronic ulcerative 
colitis. At this time the Bargen serum was used which 
bi-ought about a remission in the disease. Since that time 
he has had several recurrences. The last one occurred 
January 29, 1935, and he was put on Alpha Naphco liquid 
25 gtts in hot water after meals and Alpha Naphco 
capsules four before each meal. This was the only treat- 
ment given and it very promptly brought about a remis- 
sion. He was dismissed February 18, 1935. 

A. I., Female, 60 years old, November 10, 1935. 

History: Since June, 1933, she has been passing blood 
and mucus as soon as she gets up in the morning, having 
several such movements before noon. She usually has a 
bowel movement about noon. She has had no pain and no 
cramps. She has lost no weight, but she is somewhat 
weaker. 

She had malaria thirty years ago here in Aden County, 
Indiana, but has had no other serious illness. 

The referring physician stated that he had given her 
hypodermatic injections of emetine and a course of car- 
barsone by mouth. 

Examination: Palpation of the abdomen revealed no 
tenderness and no tumor masses. The anal margin was 
negative. The anal canal was inflamed and bled easily. 
Proctoscopy revealed a boggy mucosa with minute ulcera- 
tions. A ten-inch sigmoidoscope was passed, and minute 
ulcerations were found in the sigmoid mucosa. The mucosa 
was spotted with blood flakes. 

Treatment began November 10, 1934. She was put on 
Alpha Naphco capsules and liquid. She took two capsules 
before each meal and at bedtime, and 15 drops of the 
liquid every hour in hot water, ten doses daily. This was 
the only treatment she received and it was continued until 
she was well. 

November 21st. Proctoscopy revealed blood and mucus 
in the rectum. 

November 22nd. A warm stool was examined at St. 
Joseph’s Hospital, and no amebae were found. The stool 
contained pus and blood. 

November 24th. The capsules were increased to four, 
four times daily and the liquid to 26 drops every hour. 

November 28th. Proctoscopy showed the mucosa heal- 
ing. It was not so boggy and the bleeding was less. 

December 5th. Proctoscopy showed the mucosa healing. 

December 13th. Proctoscopy showed the mucosa to be 
practically normal and she was dismissed. 

To date, (September 20, 1936), there has been no re- 
currence. 

D. C. S., Male, 27 years old, April 12, 1935. 

History: Patient had consulted the referring physician 
one year previous to the time I saw him. Various irriga- 
ting solutions had been used, and numerous intestinal 
antiseptics had been administered without any help. Bleed- 
ing from the rectum continued. He would pass blood im- 
mediately after getting up in the morning, have a bowel 
movement, and then pass more blood. 

His previous history was negative. He has spent his 
entire life in Indiana excepting three years spent in 
Boston. 


Exa7nination: Inspection and palpation of the perianal 
region were negative. The anal canal was free from any 
pathology. 

Proctoscopy showed beginning hemorrhoids in the lower 
rectum. The mucosa was boggj’ and bled easily. There 
were multiple bleeding areas with tiny ulcerations in the 
rectum and in the sigmoid. The picture was typical of 
chronic ulcerative colitis. 

Treatment: He was put on a bland diet. On April 17, 
1936, he was started on Alpha Naphco liquid 15 gtts evcrj’ 
hour in hot water and Alpha Naphco capsules, two before 
each meal. 

April 22nd. Proctoscopy showed the mucosa to be look- 
ing better. Patient stated that he has not passed any 
blood for two days. 

May 1st. He had noticed recurrence of blood, so the 
dosage of the Alpha Naphco liquid was doubled. 

May 8th. He was passing no blood and he continued to 
improve until May 24th when sigmoidoscopy showed a re- 
currence of the disease all along, with punctate ulcers. 
Alpha Naphco liquid and capsules were continued. 

May 27th. He was much improved. He was told to dis- 
continue raw cow’s milk and to use instead evaporated 
milk. 

June 3rd. The mucosa had healed, and he was passing 
no blood. Dismissed. 

To date, October 14, 1935, there has been no recurrence. 

S. G., Female, 62 years old, September 24, 1935. 

History: For the past two months she has had rectal 
bleeding. Passes blood the first thing in the morning and 
then some at stool a little later. Previous to this she was 
well excepting that she would tire easily. A year ago a 
doctor told her she was anemic. She has always been 
constipated. 

Examination: Abdomen negative. Digital examination 
of the anus is negative. Anoscopy shows bloody mucus in 
ampulla. Proctoscopy shows a boggy mucosa with ulcera- 
tions. Mucosa bleeds easily when touched. No tumor 
found. 

TreaUnc^it: She was started out on brewers yeast, bis- 
muth subnitrate, mineral oil, and cod liver oil. 

October 8th. All medicine was discontinued and she was 
put on Alpha Naphco liquid 20 gtts in hot water every 
hour. She could not take capsules saying she positively 
could not swallow them. As she was constipated, sodium 
phosphate was prescribed. 

October 22nd. Cod liver oil was again started. 

October 29th. She was feeling much better. Passing 
less blood. 

November 12th. (No Alpha Naphco on hand) . She was 
put on Karicin which she took for about four weeks. It 
was discontinued later. 

December 17th. She was started on Alpha Naphco 
liquid 30 gtts in hot water every hour, ten doses daily. 
This medication was continued during the winter and in 
February, 1935, she was all right. 

In June, 1936, she had a recurrence of the rectal bleed- 
ing. She was put on reduced iron tablets. Alpha Naphco 
liquid was started again and was continued during the 
summer. 

August 7th. Her teeth were X-rayed and found to be 
normal. 

September 4th. Proctoscopy showed the mucosa to be 
normal and she was dismissed. 

October 31st. An X-ray following a barium enema was 
negative excepting for the evidences of a healed colitis. 
On account of her age the Alpha Naphco liquid will be 
given intermittently \vith the hope that it will prevent 
any recurrence. 

C. S. A., Male, 28 years old, April 17, 1935. 

History: In November, 1934, he noticed a little blood 
after a bowel movement. He has had no pain but an un- 
comfortable feeling in the abdomen. He has lost neither 
weight nor strength. 
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His home was in Mississippi until July, 1929, when he 
moved North. He had the usual childhood diseases, nothing 
else, and no operations. He never had malaria nor any 
dysentery. The referring physician states that he has 
used anti-amebic treatment (emetine) and also some of 
the arsenic preparations. Rectal irrigations were used 
over a long period. 

Examination: Abdomen negative. Inspection and palpa- 
tion of the perianal region and anus were negative. Procto- 
scopy showed an edematous ' and redundant mucosa, con- 
taining many tiny ulcerations. The rectum contained 
some bloody mucus. Sigmoidoscopy at six inches showed 
a normal mucosa. 

On April 20, 1935, warm stage examination showed 
nothing but red cells. 

Treatment: He was started on Alpha Napheo liquid 15 
gtts every hour in hot water, ten doses daily, and Alpha 
Napheo capsules two before each meal. 

May 1st. There has been no improvement. 

May 4th. Patient states that he is feeling a little better. 
Mucosa looks a little better. 

May 13th. Not so good. There was free blood in the 
rectum. 

May 15th. Mucosa a little better. 

May 22nd. A little better. 

May 27th. No improvement. To discontinue pasteur- 
ized milk. 


May 31st. Increase Alpha Napheo capsules to throo 
four times a day. 

June 20th. Has not passed any blood for two weeks 

June 27th. Some blood flakes in the rectum. 

July 2nd. More blood in the rectum, but he is feelinr 
fine. He is leaving the city for three weeks on a vacation 
I gave him enough Alpha Napheo liquid and capsules to 
last during this period. 

July 23rd. Returned from his vacation feeling fine. 

July 30th. Mucosa is boggy but he passes no blood. 

August Gth. Mucosa looks fine. 

August 13th. Proctoscopy shows everything to be 
normal. Dismissed. 

The experiences of others would indicate that 
respiratory infections are the greatest contributing 
cause of recurrences in chronic ulcerative colitis. With 
this in mind patients should be very careful not to 
contract colds. Their resistance should be kept up to 
par by eating abundantly of wholesome foods, and 
taking cod liver oil, during the winter months especi- 
ally. While diet does not apparently play a very great 
role in the treatment of the disease, still I think it is 
wise to refrain from asking a sick colon to handle the 
residue from the leafy green vegetables. 


ABSTRACTS 


CLINICAL MEDICINE 

P. R. Bernhardt. 

W/iat is the Significance of the In- 
vading of Stomach Contents into 
the Bile Ducts Follovfing Anasto- 
mosis Espcciallg Cholecocho-dno- 
dcnostomics? Archiv. f. Klin. 
Chimr., Vol. ISO, Sept. 21, 193i. 

An exhaustive report is given of 22 
cases where anastomosis was performed 
between the bile ducts and the adjacent 
organs with careful follow-up histories, 
roentgen examination included. This 
surgical procedure being recently un- 
dertaken more frequently, evolves the 
so-important question of ascending in- 
fection from the stomach or bowels. 
The answer is not uniformly affirma- 
tive. The Author collected, however, a 
certain number of cases where such in- 
fection has not occurred. It must be 
cited, however, that passing of duodenal 
content into the bile ducts is not always 
harmless and often is followed by 
damaging effects upon the mucosa of 
the bile ducts. The prevalence of acids 
are often playing a decisive role in that 
for instance in eases of decreased HCl 
secretion the administration of HCl and 
pepsin may counteract ascending infec- 
tions with comparative certainty. 

Entrance of the barium meal into the 
bile ducts was visualized in one case 
where the hepaticus was anastomosed 
to the stomach. In three cases of 


cholecystogastrostomies it penetrated 
once, in six cases of cholecystoduoden- 
ostomies it invaded twice and in 15 
cases of choledocho-duodenostomies it 
gained access eight times into the bile 
ducts. In the latter cases concommitent 
attacks of cholangitic processes were 
observed. Possibly a dilatation of the 
smallest ducts was responsible for such 
complications. It is noteworthy that 
where barium did not invade the bile 
ducts cholangitis also was absent. Un- 
toward results are often due to faulty 
technic such as too narrow anastomosis. 
In these cases a stenosis may be re- 
sponsible for the complaints which are 
similar to those of common duct stones. 
Sometimes the retroduodenal portion of 
the common duct shows stasis and thus 
may give rise to secondary ascending 
infections. To overcome this, it is ad- 
visable to perform the anastomosis at 
the lowest point of the choledochus, an 
advantage resulting in diminished trac- 
tion upon the duodenum. 

Such operations ought to be consid- 
ered as major surgical measures. Al- 
though often life saving they are not 
always harmless. Consequently indica- 
tions must be taken very' judiciously. 
Complete stenosis of the common duct 
with a functionless gall bladder is one 
of such indications. Other processes 
obstructing the flow of bile within the 
papilla also belong here. Another large 
group consists of lesions involving the 


pancreas, i.c. induration of the head, 
tumors, widespread adhesions obstruc- 
ting thus a satisfactory flow of bile, etc. 
In such instances the choledochoduo- 
denostomies are especially the operation 
of choice. Incidents are mentioned 
where the post-operative course re- 
mained satisfactory 18 years after such 
operation. In most of cases complete 
obliteration of the common duct was 
found. The gall bladder had been re- 
moved previously because of stones. 
Anastomosis was performed between 
the duodenum and the common duct 
resulting in stormy post-operative 
courses, manifested by severe cholan- 
gitis. In these cases the barium sw'iftly 
invaded the smaller bile ducts and al- 
most invariably a shadow was seen in 
the retro-duodenal portion of the com- 
mon duct. 

Choledocho-duodenostomies should be 
performed in the appropriate cases with 
a most meticulous technic. Because of 
the possible complications, however, the 
indications for such procedures must be 
cautiously weighed. 

M. E. Gabor, Milwaukee. 

H. Kalk. 

Hereditary Factors in Lesions of 
the Gastro-intcstinal Canal. Dent. 
Med. Woch., No. 30, Sept. 20, lOSi. 

A short and interesting survey k 
given about inheriting anomalies, con- 
stitutional typos and finally diseases o 
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the gastro-intestinal tract. To ulcer 
disease is devoted a great deal of atten- 
tion. “Ulcer Families” are described 
where the occurrence of ulcers could be 
traced to the second or third generation 
with almost identical complications such 
as hemorrhage and perforation. The 
contention that such stomachs are all 
afflicted with a lowered resistance, a so- 
called “Minderwertigkeit” is still a 
muted question. Malignancies of the 
stomach may also be inherited reveal- 
ing sometimes identical predilection of 
invaded areas. Gastritis also may be 
found as revealing hereditary tenden- 
cies, manifested by achylias and perni- 
cious anemias. The haemolytic jaundice 
described by the French as Familial 
Cholemias and by the Germans as Con- 
stitutional Hyper-bilirubinemia is well 
known. With regard to Cholecystopa- 
thias one can say that the stronger the 
hereditary tendency the sooner we may 
expect stone formation, inflammations 
or other derangements of the bile ducts. 

M. E. Gabor, Milwaukee. 

Bodman, Frank, M.D. 

The Psychologic Background of 

Colitis. Amer. Jotir. Med. Sc., pp. 

5S5, Oct., 1935. 

The writer states that the bacterial 
cause of ulcerative colitis has not been 
convincingly proven and it has been 
overlooked that it constitutes a term- 
inal stage in a colon which has been 
the seat of disorganizing dysfunction. 
Ulcerative colitis is incurable as gross 
organic changes have taken place in 
the mucosa of the bowel, in the myocar- 
dium and in the elastic tissue of the 
arteries. 

Prevention of these terminal stages 
can be attained if the functional dis- 
order is recognized in good time and as 
partly an expression of an emotional 
state. 

The Author predicates that colonic 
dysfunction begins during breastfed in- 
fancy. The baby upon defecation ex- 
periences discomfort, cries for his 
mother or nurse; a call for help or at- 
tention and another conditioned reflex 
in infancy may be established by the 
emptying of the bowel when the child 
is frightened — by being handled by 
strangers or examined by physicians in 
a children’s wai-d. 

The next psychologic factor in the de- 
velopment of bowel function is that in- 
voked in the training of the infant to 
a regular reflex. This is the first de- 
mand made by society — through the 
mother or nurse on the infant. If the 
response to the reflex is prompt and 
satisfactory it receives encouragement 
— that if it fails to respond displeasure 
may be exhibited bj’ its guardian. It 
has discovered a new channel for exer- 
cising po'wer. 

Twelve cases are described which 
illustrate the various stages and de- 
grees of functional and organic dis- 
orders of the colon. The family and 
personal histories of these cases are 


meticulously dealt with and the psycho- 
genic factors emphasized both in the 
development and management of the 
disorder. 

Allen Jones, Buffalo. 

Rosedale, R. S. 

Jejunal Diverticulosis. S. G. and 

O., Vol. 61, No. S,pp. 223-228, Aug., 
1935. 

Multiple jejunal diverticulosis is a 
rare condition ; the Author has been 
able to find 71 recorded cases to date. 
Jejunal diverticula are classified as con- 
genital, or acquired. The congenital 
diverticula are made up of all the 
layers of the intestinal wall, while the 
acquired ones contain only a fraction 
of the layers of the intestinal wall. 

The etiology of these diverticula is 
obscure. Increased intra-intestinal ten- 
sion, embryologic incoordination, and 
weakness of the intestinal wall at the 
point of entry of the vessels are prob- 
ably important factors in their forma- 
tion. Butler has concluded from some 
experimental work that sclreosis of the 
terminal branches of the superior 
mesenteric artery and the resultant for- 
mation of “traction pockets” is also an 
important etiological factor in the for- 
mation of these diverticula. 

Complications of jejunal diverti- 
culosis do not occur frequently. They 
may contain enteroliths and cause 
partial intestinal obstruction, or they 
may become inflamed and cause vague 
abdominal pain. 

The Author reports three cases in de- 
tail. Seven figures and a bibliography 
accompany the article. 

Nelson M. Percy, Chicago. 

Bloomfield, Arthur L., M.D. 

The Mechanism of Decrease of 
Gastrie Secretion With Advancing 
Years. Amer. .four. Med. Sc., p. 
325, Sept, 1935. 

Bloomfield and Keefer, in 1928, were 
the first to demonstrate the steady drop 
in acidity which takes place with ad- 
vancing years. Polland and Bloom- 
field confirmed this finding through his- 
tamin tests on essentially normal 
people. Vanzant and her colleagues 
showed that men have a more highly 
acid gastric juice than women. 

This work established: 

1. There is a marked fall in the 
average gastric acidity of men with ad- 
vancing years and the curve is a 
straight line. 

2. The average gastric acidity of 
young women is distinctly lower than 
that of young men, but the fall with ad- 
vancing years is very slight. 

3. The average volume of secretion 
both men and of women falls markedly 
with advancing years and the curve is 
a straight line. 

It was found that there was not a 
gradual fall in all people because even 
in the older age periods a number of 


individuals are found who prc.scrvo a 
maximal secretion. 

The rapidly increasing incidence of 
anaciditj' with advancing years al.'O 
seems out of accord with gradual drop 
in secretion of the whole population. 

The writer says it rvas very difficult 
to accomplish followup studios over a 
period of 5 or more years, therefore, 
they had only 6 cases so examined. 
Many observations showed the amount 
of variation by tests at brief intervals 
to be slight. Rather slight differences 
in secretion volume and acidity were re- 
vealed in these cases though there was 
a lessening tendency. One must look 
elsewhere then, for the explanation of 
the general fact that gastric secretion 
decreases with advancing years. The 
answer lies in certain cases in which 
there is a very rapid deterioration of 
secretion. The Author cites 2 case ab- 
stracts of instances of this sort. One 
was the case of a 33 year old teamster 
with a penetrating type of lesser curva- 
ture gastric ulcer in 1927. His acidity 
was normal — he was re-examined in 
1934 and no free HCl was found nor 
was the ulcer demonsU’ated by Roent- 
gen ray. He had taken alcohol freely 
and returned with anorexia and had 
vomited for a year. 

The second case was one of a pene- 
ti'ating ulcer with pyloric obstruction 
fii’st seen in 1929. The patient was 57 
years old. Histamine test showed free 
HCl 88 — , total 98, height volume 
period 41 c.c. The ulcer was excised 
and gastroenterostomy was done. It 
showed a benign gastric ulcer. Hista- 
mine test, September 9, 1933, showed 
free HCl 0 and total 12; volume 17 c.c. 

Discussion: The observations show 
there is no uniform steady decline of 
gastric secretion in all people with ad- 
vancing years. The level of secretion 
remains essentially unchanged; there 
may be a slight increase or a rapid 
failure may occur and lead to anacidity. 

Allen Jones, Buffalo. 

NUTRITION 

Baumgartner, L. 

Pituitary Basophilism and Hyper- 
tension. Yale Jour of Biology and 
Medicine, Vol. 7, p. 327, 1935. 

Since Cushing’s description of the 
clinical phenomena associated with 
basophilic adenoma of the pituitari,’, 
another approach to the study of the 
relation of the pituitary to clinical 
hypertensive disease has offered itself. 
Baumgartner selected 13 cases of hyper- 
tension in young individuals in whom 
arteriosclerotic and nephritic complica- 
tions were minimal, and no other com- 
plicating disease was present. Detailed 
clinical study including blood chemis- 
try, X-rays of sella and skeleton, \'isual 
field determinations and basal metab- 
olism, was made, and the results com- 
pared with the data for the 23 cases of 
pituitary basophilism now in the litera- 
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ture. The features characteristic of 
pituitary basophilism occurred in rela- 
tively few of the hypertensives, but 
the method of selection would eliminate 
those ivith advanced signs of baso- 
philism. 

(a) Obesity occurred in the majority 
and the typical distribution of fat to 
trunk and face with marked sparing of 
the extremities was recognized in 4 of 
the 13. In 5 cases the sudden increase 
in weight comparable with Cushing’s 
description had occurred. 

(b) Skin and hirsutism. In none of 
the hypertensives did the characteristic 
purplish striae occur. Polytrichosis was 
noted in 3 of the 8 women. 

(c) Sexual dystrophies did not occur, 
except for menstrual irregularities in 2 
women. 

(d) Osteoporosis was lacking al- 
though it was a decided feature in some 
cases of basophilic adenoma. 

(e) Erythrocytosis with counts ex- 
ceeding 6,000,000 occurred in 8 of the 
13 cases. 

(f) Pathologic examination in 2 
hjfpertensives revealed a small baso- 
philic adenoma of the anterior lobe, as- 
sociated with infiltrations of the pos- 
terior lobe with basophilic cells in one 
case and a normal gland in the other. 

Howard P. Root, Brookline, Mass. 

Spies, Tom D. 

The Medical Treatment of Early 
Pellagra. J. A. M. A., 105:1028, 
Sept. 28, 1935. 

The two main theories of the cause 
of pellagra are: First, that pellagra is 
caused by a bacterium. The second 
theory is that it is caused by the lack 
of a specific chemical substance present 
in food. Neither of these theories has 
experimental proof. 

The mortality rate in pellagra is 
high. The treatment of the moderately 
severe case of pellagra should be gener- 
ally known. The diet should be well 
balanced and contain 4000 calories. The 
patient should have adequate rest. In 
addition good brewer’s yeast, wheat 
germ or liver extract should be given in 
large doses. Any of these agents are 


best given in doses of from 10 to 20 
grams in a glass of iced milk or iced 
eggnog every three or four hours for a 
total of 75 to 100 grams daily. Paren- 
teral injections of liver extract are very 
effective coupled with brewer’s yeast or 
wheat germ given by mouth. The 
patient should be watched and guarded 
against relapses. 

Francis D. Murphy, Milwaukee. 

Drake, E. H., Hawkes, R. S., and 
Warren, Mortimer. 

An Epidemic of Trichinosis in 
Maine. J. A. M. A., }05:13i0, Oct. 
26, 1935. 

The Authors discuss the first re- 
corded epidemic of trichinosis in Maine 
and possibly the largest epidemic to be 
reported in the United States. Infec- 
tion resulted from the eating of improp- 
erly cooked homemade pork sausages. 
The infected meat and the striated 
muscles of two fatal cases showed the 
trichinellae. Of seventy-one individuals 
knoum to have eaten the sausage, fifty- 
six revealed signs of infection. Twenty- 
six persons ill with probable trichinosis 
were given skin tests, twenty-four of 
these were positive. The technique of 
the intradermal test for trichinosis is 
discussed. 

Francis D. Murphy, Milwaukee. 

Ralli, Elaine P., and Waterhouse, 
Alice. 

Studies on the Effect of the Ad- 
mhiistration of Carotene and 
Vitamin A in Patients until Diab- 
etes Mellitus. 

II. The Effect of a Cod Liver Oil 
Concentrate on the Blood Carotene 
and Cholesterol. 

The Diabetic Clinics of the Third 
(New York University) Medical 
Division, Bellevue Hospital, and 
the Department of Medicine, Uni- 
versity and Bellevue Hospital Med- 
ical College, New York Univer- 
sity. Jour, of The Amer. Diet. 
Assoc., pp. 110-lH. 

A previous study showed that when 
a group of diabetic and non-diabetic 
patients were fed carotene that there 


was a greater increase in the blooH 
carotene m the diabetic patient thanTn 
that of the non^iabetic. Because of 
this fact a study was made on the 
effect of a cod liver oil concentrate on 
the blood carotene and cholesterol in 
twenty-seven diabetic patients. The 
ages of these patients varied from 22 
to 68 years; 14 of which were over 45 
years of age. Six of these fourteen 
had a severe ease of diabetes and eight 
mild diabetes. Of the cases under 45 
years of age, ten were severe diabetic 
and three mild. After a controlled 
period during which time observations 
were made on blood carotene and choles- 
terol, the patients were given cod Hvm 
oil in the form of a concentrate. Past- 
ing samples of blood were taken at 
intervals and blood carotene and choles- 
terol were determined from these 
samples. 

The results of this experiment shows 
that: 

The blood carotene increased in seven 
cases, fell in seven, and showed no 
change in thirteen cases. 

An increase in blood cholesterol was 
associated with an increase in blood 
carotene in twelve patients. 


In fourteen cases the blood choles- 
terol changes were in the same direc- 
tion as the blood carotene changes. 

There seems to be no constant re- 
lationship between duration or severity 
of diabetes and the height of the blood 
carotene. The reaction of the patient 
to the concentrate was practically the 
same in the various groups. There were 
no complaints attributed to the high 
blood carotene. 

These results indicate that the effect 
of the concentrate on the blood caro- 
tene is much less^ than the effect of 
carotene in oil. It is the opinion of the 
writers, that since there is a definite 
increase in blood carotene in diabetic 
patients following the administration 
of carotene per se, it might be wiser to 
use Vitamin A as such in these patients 
until the clinical significance of an in- 
ciease in blood carotene has been es- 
tablished. 


Clifford J. Barborka, Chicago. 
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ROENTGENOLOGY 

Kirklin, B. R., and Blake, Thomas W. 
Cholecystic Disease. A Comparison 
of the Clinical With the Cholccy- 
stographic Data Concerning 500 
Patients Not Operated On. J. A. 
M. A., 105:H16, Nov. 2, 1935. 

Cholecystography checked by subse- 
quent surgery and pathologic examina- 
tion has been proven to be a reliable 
test. There has been some doubt ex- 
pressed regarding the reliability of 
cholecystography in non-operated cases. 

A series of five hundred such patients 
examined clinically and cholecysto- 
graphically but not operated on is here 
reviewed. The results of this study 
showed agreement between the clinical 
impression and cholecystographic find- 
ings in 90.8 per cent of these cases. 

The results of this study would tend 
to prove that even in non-operated cases 
cholecystography is both useful and re- 
liable. Cholecystography should be 
employed as an aid to the clinical ex- 
amination. The two examinations can 
be employed profitably together. 

Francis D. Murphy, Milwaukee. 

THERAPEUTICS 

Clerf, L. H. 

Foreign Bodies in the Stomach Re- 
moved by Peroral Endoscopy. S. 
G. and 0., Vol. 61, No. 2, pp. 210- 
213, Ang., 1935. 

The Author reports a series of 849 
cases of radio-opaque foreign bodies in 
the stomach and intestinal tract ad- 
mitted to the Bronchoscopic Clinic of 
the Jefferson Hospital during a 10 year 
period ending in January, 1934. Of 
those, 818 passed spontaneously, 12 
were removed by laparotomy, one by 
peranal endoscopy, and 18 were re- 
moved from the stomach by peroral 
gastroscopy. Among the objects which 
passed spontaneously were open safety 
pins, common pins, and a variety of 
sharp, pointed, and irregular foreign 
bodies. The Author, aided by a roent- 
genologist familiar with the technical 
phase of double plane roentgenoscopy, 
removed twelve foreign bodies by per- 
oral gastroscopy. He recommends that 
method when removal is decided upon. 
In questionable cases the opinion of a 
competent roentgenologist should be 
secured to determine if the object can 
leave the stomach, and also if it will be 
able to traverse the angulations of the 
intestinal canal, particularly the duo- 
denojejunal junction.. 

Nelson M. Percy, Chicago. 

Weir, James F., and Snell, Albert M. 
Symptoms That Persist After 
Cholecystectomy, Their Nature and 
Probable Sigiiificaimc. J. A. M. A., 
105:1093, Oct. 5, 1935. 

Cholecystectomy well performed on 
proper indications is an extraordinarily 


successful procedure. The patients who 
are not cured by cholecystectomy pre- 
sent a very difficult problem. Errors in 
diagnosis, poor selection of cases, resi- 
dues of cholecystic disease, cholangeitis, 
hepatitis, and pancreatitis, stricture 
formation in the extrahepatic bile pas- 
sages and post operative colic constitute 
the basis for poor results. 

Careful diagnosis of the presence of 
gall bladder disease is important. Care- 
ful history, physical examination and 
cholecystography is stressed in making 
an exact diagnosis. Residual cholan- 


geitis, pancreatitis and hepatitis, in 
some cases at least, account for poor re- 
sults after cholecystectomy. 

Stricture of the common bile duct 
after cholecystectomy is a rare cause of 
complaint- 

Colic after cholecystectomy may be 
explained by stone in the common duct, 
stricture formation, residual pancre.at- 
itis, cholangeitis or hepatitis and in a 
few cases a spasm of the sphincter of 
Oddi with transient “physiologic” ob- 
struction. 


Francis D. Murphy, Milwaukee. 


Dr. Raymond Leaves Rockefeller Institute 
To Head Searle Research 



Dr. Albert L. Raymond 


ANNOUNCEMENT 

Announcement has just been made by G. D. Searle & Co., Chicago, 
of the appointment of Dr. Albert L. Raymond as Director of their Re- 
search Laboratories. 

To take this Searle appointment. Dr. Raymond resigns from the 
Rockefeller Institute of Medical Research, with which he has been con- 
nected for the past nine years, the last seven of which he was an associate 
of Dr. Levene. 

For two years he was National Research fellow, working on problems 
connected with the biological mechanism of carbohydrate degradation. 

Dr. Raymond is a Californian and gained his Ph.D. at the California 
Institute of Technology, Pasadena, in 1925. Afterwards he spent three 
years part-time teaching at California Institute of Technologj’ and at the 
University of California. 

He is a member of the American Chemical Society and the American 
Society of Biological Chemists. 

Says Dr. Raymond; 

*T know of no field olTerinjr jrrentcr fncihties for the practical application of bio- 
chemical research than the Inboratorj* of a pharmaceutical hou«c Here wo come in first 
hand contact with the problems of that workint: scientist, the practicinr physician, and 
this is a preat incentive to pro\ide him with belter chemical instruments with which to 
fisrht disease,** (Adv,) 
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Holmes, Wm. H. 

Medical Treatment of Amoebic In- 
fections of the Liver. S. G. and 
0., 61:521-522, Oct., 1935. 

The hepatic complications of intes- 
tinal amoebiasis include acute hepatitis 
and abscess. The treatment of the 
former is entirely medical and of the 
latter, abscess, is almost always surgi- 
cal. The Author offers good reasons 
why this should also, in most instances, 
be treated medically. An amoebic ab- 
scess is quite different from a pyogenic 
abscess in that it results from the lytic 
action of ferments liberated by amoebae. 


that it is composed of liquefied liver 
tissue and red blood cells in various 
stages of disintegration, and that it 
does not contain cells of leucocytic 
origin in uncomplicated cases. The in- 
adequacy of drainage is due in part to 
the fact that the amoebae are present 
in greatest numbers in the wall of the 
cavity and continue enlarging the size 
of the abscess. Aspiration if not un- 
successful may frequently cause dis- 
semination, and open operation has a 
rather high mortality rate. Further, 
contrary to the usual view these ab- 
scesses are often multiple increasing 


the difficulties of either type of surgical 
drainage. Two patients treated by the 
Author as well as some reported bv 
others were cured by medical treatment 
alone. He believes that surgical treat- 
ment should be reserved for cases com- 
plicated by secondary bacterial infec- 
tions and for other complications, such 
as rupture of the abscess into the 
pleural or peritoneal cavities. 

J. Duffy Hancoch, Louisville, 

ABDOMINAL SURGERY 

J. Seneque and Milhiet. 

Surgical Treatment of Redundant 
Colon, in Particular the Preccdtire 
in one Stage, with Exteriorized 
End-to-end Closure. (Traitemcnt 
Chimrgical du Doliehocolon, en 
Particulier Dans Ic Procedure en 
tin Temps, Avec Suture Tcnnina- 
Terminate Exteriorisee). Jour, de 
Chir., No. 2, pp. 188-201, Aug., 
1935. 

In this article the Authors give a 
general review of the subject of redun- 
dant colon, the different operative pro- 
cedures already made use of, and de- 
scribe their own technique which they 
have employed since 1931 in the treat- 
ment of five patients with five cures. 

Constipation, painful crises, aero- 
colon, and volvulus, are the indication 
for operation. However, operative pro- 
cedure need scarcely be employed in 
the treatment of constipation as an 
isolated symptom. The attacks of ab- 
dominal pain and aerocolon have the 
same causes which are especially of 
mechanical origin, thus by this fact 
rendering useful surgical intervention. 
■These causes are (1) chronic volvulus 
and (2) kinldng of the intestine; when 
the patient presents only attacks of 
pain without meteorism medical thera- 
peutics suffices, in general, to either 
alleviate or to cure the condition for 
the lesions of a colitis suffice to explain 
the symptoms; but when the painful 
crises are accompanied by colicky dis- 
tension, the treatment is more delicate. 

If the symptoms persist for a long 
time it may be an indication for resec- 
tion of the long (redundant) loop in 
order to remedy the possible twisting 
or kinking of the loop. 

In the cases of intestinal obstruction 
the resection will be practised either 
during or after the attack, acording to 
the case. 

For acute volvulus it is possible, by 
means of the present technique of f^e 
Authors, to resect the twisted loop it it 
is not sphacelated. When the opera- 
tive procedure is limited to an untwist- 
ing of the loop it will be indicated, 
after the attack, to resect it in order to 
prevent a recurrence. 

The Authors mention the operative 
procedures already utilized; resection 
of the rectal valves; dilatation of the 
anus; section of the first and secon 
lumbar ramicommunicantes; ablation o 
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T N all forms of dyspepsia other than those arising from 
gastric ulcer or cancer, Vichy Celestins is of distinct 
service. Being easily assimilated, the water promotes 
gastric secretion and tends to normalize the function of 
the gastric glandular apparatus. In gastric neuroses and 
the milder forms of organic disease of the stomach, the 
stomach is soon physiologically improved, digestion ac- 
celerated, fermentation neutralized, and pain and nausea 
alleviated. 


Vichy Celestins is the property of 
the French Republic, under whose 
supervision the water is bottled. 
The medical profession and all con- 
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tee of the French Government as to 
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NOTICE! 

The Tilden Company has just 
issued a Warning in the Drug 
Trade News which circulates to 
manufacturers, wholesalers and 
retailers that any infringement 
of their Trade Mark DANISH 
OINTMENT will be prosecuted. 

The Tilden Company has used 
the name since 1924 and put up 
the formula, approved by authori- 
ties. It is intended that physi- 
cians shall get true DANISH 
OINTMENT when they Avrite pre- 
scriptions for it since this is a 
most thoroughly effective and 
harmless ointment in the treat- 
ment of Scabies, Itch and Acne 
Rosacea based on the original 
formula. 

Any interested parties are 
urged to report to The Tilden 
Company, New Lebanon, N. Y. or 
St. Louis, Mo., any infringement 
bv others of the Trade Mark 
DANISH OINTMENT and such 
information will be acknowledged 
suitably. 

Write for Reprint J. A. M. A., 
March 4, 1933. a<it. 


the right and left lumbar sympathetic 
ganglia; colopexy; the methods making 
use of ileo-sigmoidectomy and ileo- 
rectostomy, with or without exclusion 
of the redundant loop of colon; sig- 
moido-sigmoidostomy; all methods in- 
ferior to segmental colectomy, the 
method of choice presenting the mini- 
mum of risks. 

Preparation for operation lasts 7 
days. First day: purgation with castor 
oil, and each day following, a gentle 
laxative. The food taken during this 
period will be easy to digest and of a 
type which leaves but little residue. 
Plenty of liquid in order that the 
patient does not become dehydrated. 

Tech7iiqrtc: The Authors describe the 
most frequent type of case, resection of 
the redundant loop of sigmoide. 

1st. Left-side MacBurney Incision. 

2nd. Exploration: to remove com- 
pletely from the abdominal cavity the 
exeburant pelvic loop. 

3rd. Placing of a supple clamp on the 
mobile side of the loop, and a Kocher 
forceps on the other side, the two in- 
struments 4 cms. apart. Careful pre- 
ventive hemostasi.s. 

Section of the intestine by scalpel 
close to (or nearly level with) the 
Kocher forceps. 

4th. End-to-end anastomosis, “mar- 
gin-to-margin” or “border-to-border” of 
Robineau, the sutures being carried 
from left to right, and using catgut 00 
or linen thread, and a needle at each 
end. 

The Authors describe in details the 
posterior and anterior mu.sculo-.serous 
and muco-mucous whipstitches. 

5th. Careful closure of the mesocolic 
breach. 

Gth. Exteriorization of the anasto- 
mosis. Two catgut .stitches are passed 
to unite the parietal peritoneum of the 
angles of the wound with the intestine 
at a distance of about 4 cms. from the 
anastomosis at either end, to the level 
of the colic longitudinal hand, if pos- 
sible. Two large gauze packs are slip- 
ped between the two lips of the incision 
and the intestine. If possible, re-en- 
force the anastomosis by applying to it 
a layer of omentum. 

7th. Dressing applied on the intes- 
tine, vaseline compresses or oily tulle, 
in order that the intestine and the 
sutures do not adhere to it. 

Post o'perativc cure. Liquid diet for 
G days; subcutaneous saline. Keep 
patient constipated for 8 days. Purga- 
tion the 10th day. Gauze packs re- 
moved the Gth day. 

Operative and late residis of five 
cases: Case I. Anastomosis enters 

within the abdominal cavity at the end 
of 8 days. Parietal suppuration cleared 
up on the 15th day. 

Case II. Small stercoral fistula 
cleared up on the 15th day. Cicatriza- 
tion on the 30th day. 

Case III. Patient 62 years of age. 
Loosening of the sutures over the an- 
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hyporchlorhydria, heartburn and 
other conditions where the neu- 
tralization of gastric HCl is de- 
sirable. TRI-CALSATE has been 
found to 1)0 a powerful neutral- 
izer — yet does not produce a 
harmful alkalosis. 


ft fs fn effect a "Imffered neulMl 
antacid" that eliminates the dis- 
advantages of the alkaline ant- 
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As no carbon dioxide is evolved 
during tlie reaction In the 
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eliminated. 


Trl-Calsatp Is non-toxic and non- 
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mote . . . the kidneys are un- 
harmed. Patients like It because 
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ttrior semi - circumsference. Fistula 
closed in a second stage. Treatment re- 
quired 45 days. 

Cases IV and V. Ideal operative re- 
sults. 

Late results. The three last cases are 
too recent to draw useful conclusions. 
The first case was done 3 years ago, 
and the second, 2 years ago. Both of 
these patients are very satisfied, less 
constipated, no further painful crises 
or swellings, the signs of intestinal in- 
to.xication have disappeared. 

Advantages of this tcchniqtie. Su- 
perior to the classic colotomy in one 


stage, which by a possible loosening of 
the sutures may result in an acute peri- 
tonitis. Superior also to the colectomy 
in several stages, a sure but complex 
method requiring prolonged hospitaliza- 
tion and necessitating furthermore the 
making of an artificial anus, the cure 
of which is sometimes dangerous. 

As one is able to gather from the de- 
tailed observations of the Authors, the 
technique recommended by them has 
the advantages of the two classic pro- 
cedures without their inconveniences. 
The technique is simple, the operative 
results rapid and sure, and the possible 
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rupture of the anastomosis does not ex 
pose the patient to any vital danger. ' 
Pierre Smith, Thomas Parmerj 
Montreal. 

Stanton, E. MacD. 

Acute Appendicitis. A Stitdi/ af 
the Correlation Between the Time 
of Operation, the Pathology and 
the Mortality. S. G. and 0., Vol. 
LIX, No. 5, pp. 7S8-7U, Nov.',I93i 
After having reviewed some recent 
publications on appendicitis, and after 
having analyzed and re-analyzed his 
own, as well as the reported cases of 
appendicitis during the last twenty-six 
years, the Author has shaped two 
functional truths which he believes can 
be confirmed by any surgeon of experi- 
ence. The first is that the operative 
mortality of acute appendicitis bears a 
definite relationship to the duration of 
the inflammatory process prior to 
operation. The mortality increases with 
the duration of the process up to the 
fourth and fifth days, which are about 
the same, after which it falls in a curve 
almost the mirror image of its rise. The 
ideal solution of that problem would bo 
to have all patients come to operation 
during the first twenty-four hours of 
the attack, but as long as human nature 
and human judgment remain what they 
are surgeons will continue to be called 
upon to treat a considerable number of 
late cases of appendicitis. 

The second basic point is that the 
mortality is inseparably associated with 
a corresponding sequence of changes 
in the inflammatory process itself. 
During the first day the peiitoncal 
reaction is one of engorgement with 
little exudate. During the second day 
there is engorgement and leukocytic in- 
filtration with roughening of the peri- 
toneum. Experience has shown that at 
this stage the peritoneum is still able 
to take care of whatever infection there 
may be after the appendix is removed. 
During the third day the exudate is 
distinctly purulent, fibrin is abundant 
and oi'ganization has begun. By the 
fourth and fifth days the process of or- 
ganization is well advanced so that the 
process is somewhat encapsulated. At 
this stage it is usually multilocular and 
not drainable; later a single cavity re- 
sults. As the age of the proces.s in- 
creases now, the extent of the peri- 
toneal process diminishes and the 
mortality rate falls. 

In the Author’s experience the Octis- 
ner treatment during the high mortal- 
ity period of the disease has been safe, 
and technically easy and satisfactory in 
every way, but it has been morally very 
difficult not to operate upon mst 
patients as soon as referred. In retros- 
pection the Author believes that no 
cannot see how he might have materi- 
ally reduced his mortality rate by em- 
ploying the Ochsner treatment in a 
larger number of cases. 

N. M. Percy. Chicago. 



TEN MILKS for 
INFANT FEEDING 
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Milks 

Indication 

1 

Whole Milk 

Normal Feeding 

2 

Skimmed Milk 

Infection 

Vomiting • 
Diarrhea 

3 

Top Milk 

Malnutrition 

Constipation 

4 

Soft Curd 

Milk 

Intolerance 

Indigestion 

5 

Evaporated 

Milk 

Prematurity 

Marasmus 

Eczema 

6 

Dried Milk 

Intolerance 

Allergy 

Travelling 

7 

Acid Milk 

Marasmus 

Diarrhea 

Celine Disease 

8 

Protein Milk 

Diarrhea 

Celiac Disease 

9 

Butter-Flour 

Mixture 

Marasmus 

10 

Goat^s Milk 

Allergy 



A RTiFiciAL feeding consists 
of cow’s milk modified to the degree of 
adequacy of breast milk. The types of 
formula: devised appear difTerent — hut 
successful mixtures contain approximately 
the same distribution in protein, carbo- 
hydrate and fat. Two-thirds of tlie total 
calorics arc supplied in milk and one-third 
in added carbohydrate. The formula: con- 
tain 10-20% of the calorics in protein, 
20-30% in fat and 50-70% in carbo- 
hydrate. 

Most infants tolerate whole milk. But 
those with irritable gastro-intcstinal 
tracts, limited digestive capacities or ai • 
lergic sensitivities, require milk adapted to 
their low tolerance. As a result, milk has 
been altered chemically in various ways to 
make it especially suitable for each type of 
infant feeding problem. The adjacent col- 
umn reveals indications for various milks. 

But the ten milks .available for infant 
feeding can be safely modified with Karo. 
It is adapted to every type of formula de- 
vised. Karo consists of dextrins, maltose 
and dc.xtrosc (tvith a small percentage of 
sucrose added for flavor) practically free 
from protein, starch and miner.als. Karo 
is a non-allcrgic carbohydrate, not readily 
fermentable, well tolerated, readily di- 
gested, effectively utilized and economical 
for both the baby and the budget. 

Corn Proilurts Consulting Service for Physi- 
cians is available for further clinical informa- 
tion regarding Karo. Please .-Iddress: Corn 
Products Sales Coinp.any, Dept. D. A. 3, 

17 Battery Place, New Vork City. 

< REFEREN'CES; ) 

\ Kugelinass, Clinical Nutrition in Infan- / 

/ cy and Childhood, (Lippincott). ) 

/ Marriott, Infant Nutrition, (Mo'by). \ 
) McLean & Fales, Scientific Feeding in ( 
) Infancy, (Lea & Febiger). / 
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But Dependable EFFECTIVE 
CHOLERESIS 

The principal therapeutic action of Decholin is 
upon the liver cells, increasing secretion of bile 
100 to 200%. True choleresis is thus obtained 
Without the use of phenolphthalein, cascara, or 
other laxative drugs usually found in so-termed 
cholagogues. Repeated purgings, of little or no 
benefit to the patient, and often harmful instead, 
are obviated, with no diminution in therapeutic 
efficacy. The intense and sustained choleresis 
as obtained with Decholin is of established value 
in chronic cholecystitis, cholangitis, hepatitiSf 
catarrhal jaundice, and functional hepatic in- 
sufficiency and intoxication. 
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Naphco has a remedial effect quite 
beyond expectations, except to those 
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. ^ , frank diarrhea, the 

in Capsules 

Naphco in liquid or 
capsule form has a definite place in the 
armamemtarium of the gastroenterolo- 
gist, — it brings results as testified by a 
growing list of clinical investigators. 
These striking results may be due to the 
influence of the preparations upon the 
secondary invaders, whose importance 
is well recognized. In seasonal diar- 
rheas, due to B. dysenteriae, or B. 
welchii, and in cases where the etiology 
cannot be readily discovered. Alpha 
Naphco therapy is winning a prominent 
place, both as an independent agent and 
as a most valuable adjunct to other 
forms of specific medication. 

Exhaustive clinical and animal experi- 
ments have conclusively demonstrated 
the non-toxicity of the preparations . . . 
On receipt of your letter head or a page 
from your prescription book we shall be 
glad to send you supplies for clinical 
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Easily Digested. . . Non-irritating 
. . Good source of food energy, vi- 
tamins, minerals. . . Pleasant taste 

R ipe bananas are an easily digested, bland 
. food which supplies essential vitamins and 
minerals, and is popular with most patients. They 
are non-irritating ... do not ferment easily in the 
intestines . . . and create intestinal conditions un- 
favorable to the growth of putrefactive bacteria. 

The carbohydrates of a ripe banana comprise 
about 22% of its total weight when peeled. They 
consist chiefly of a mixture of sugars — sucrose, 
dextrose, and levulose — which are readily ab- 
sorbed, even by infants and young children with 
gastro-intestinal disturbances. 

Besides being an excellent source of food en- 
ergy, bananas are a good source of Vitamins A, 
B, C, and G, contribute to the diet important 
minerals and yield alkaline mineral residues in 
the body. With their soft fiber, pectins, high con- 
tent of sugars, low content of protein and fat, 
and their vitamins, bananas seem adapted to act 
as a normalizer of colonic functioning. 

UNITED FRUIT BANANAS 

It’s easy to have Ripe Bananas 
all the time 

BANANAS ripen naturally at room temperature. If 
they are partially ripe when purchased — i. e., in the 
green-tipped stage, they should be kept at comfortable 
room temperature (neier in the refrigerator) until the 
pulp has softened and the skin is golden jellow flecked 
with brown. That is when thej ’re fully ripe and at their 
very best in flavor. 


Proximate Chemical 
Composition of Fully 
Ripe Bananas 
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MAIL COUPON FOR FREE BOOKLET 
that tells how bananas can help 
you in your work. 
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Please send me, FREE, m> cop' of * Dictan U'cs of the Banina 
in Health and Disease, * written by a well known auihontr on 
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... we know that in the infant and growing 
child alkali in excess of acid must be stored.” 


BUT 


Growth and Development of the Child. Part lit. White Houte Con. 
ferenee on Child ffeallh and Protection, hTcic York. i9S:, p. sjs’ 


many diets are acid-forming 


A S pointed out in the Journal of the American Medical Association (Queries and 
Minor Notes, 103:701, 1934), . . most high carbohydrate foods of the artificial and 

refined types are lacking in the basic elements. These basic ions, such as sodium, potas- 
sium, and calcium, are necessary for the neutralization and excretion of the various acid 
waste products of the body. Hence carbohydrates may be implicated in the occurrence of 
such an acid state by displacing other necessary food products from the dietary.” 

Ordinary cereals and cereal products, meat, and eggs — all produce an acid ash 
when burned in the body, yet they form the mainstay of the average diet. Although 
this preponderance of acid-forming foods is not definitely known to have great signifi- 
cance for the health of normal adults, a number of authorities advocate a basic or 
alkali-forming diet for children and pregnant women. 

INFANCY AND CHILDHOOD. “Alkaline diets arc essential for infancy where srowth is rapid,” declares 
He cji}ci3)ates the need as )0 cc. e:(cess of 0.1 norma) base per leiio per day.’ Sahies fed on 
breast milk stored an excess of base over acid, the ranpe being from 31 to 56 cc. 0.1 N base per day, 
is the finding of the Committee on Growth and Development of the White House Conference on Child 
Health.’ Lippard and Marples observed greater increases in weight of infants receiving basic diets 
as compared with controls on acid-forming feedings.’ 

PREGNANCY AND LACTATION. Shohl states, “Pregnancy and lactation require additional alkali — a 
minimum of 160 cc. 0.1 N base per day.”’ Coons and associates, from acid-base balances taken upon 
normal prcgnan,t women receiving basic diets, determined thnt the storage of basic substances was 
even greater than estimated by Shohl. “This may be some indication,” they say, “of the magnitude 
of the maternal needs exclusive of fetua.*’^ 

As the chief alknlt-forming foods arc fruits, vegetables, and milk, the ordinary basic diet consisting of 
these foods is likely to be low in calories and often does not appease hunger. But Pablum — the only base- 
forming cereal* — offers a way to add mufTms, cereal, puddings and similar “filling” foods to the usual basic 
diet. Pablum, moreover, is richer than ordinary cereals in calcium, phosphorus, iron, and copper and 
supplies vitamins A, B, E, and G. 

Bibliography on request. ‘Mead’s Cereal (Pablum in uncooked form) is also base-forming. 

MEAD JOHNSON & COMPANY, - - - Evansville, Indiana, U.S.A. 


Cereal thorough' 
ly precooked) is r 
o pcr?afa61c baste ^ 
cereal consistinp p 
o/ wheatmcnl, I 
oatmeal, corn- I 
meal, wheat I 
embryo, alfalfa [ 
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Cereal 

Base Acid 

P.A,BLUM 

1.8 

Farina 

11.0 

Oatmeal 

12,9 

Wheat, whole 

11.5 

Cornmeal 

5.3 

Barley 

10.1 

Rice 

8.1 


Figures given in the above table are 
based on 100 grams of food and rep- 
resent cubic centimeters of normal 
acid or base. 
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SECTION I — Clinical Medicine: Diseases of Digestion 


The Relation in Man Between Gastric Acidity and Height and Weight* 

By 

FRANCES R. VANZANT, Jf.D/- 
WALTER C. ALVAREZ, M.D.t 
and 

JOSEPH BERKSON, M.D.J, 

IlOCHESTER. MINNESOTA 


T his paper represents one of a series of studies of 
gastric acidity in normal men and women (1, 2, 
3, 4, 5 and 6). We are dealing here with the relations 
of height and weight to free gastric acidity in persons 
without demonstrable disease of the stomach or duo- 
denum. In making this study we were moved with the 
desire not only to answer questions that might well 
be asked by the physiologist or the physical anthro- 
pologist, but also to find out if, when comparing mean 
acidity in two groups of persons, it is advisable to 
take account of height or weight, or of the degree of 
thinness or fatness. So far we have not been able to 
find an adequate an.swer to these questions in the 
literature. 

For the purpose of this study we picked out from 
the large mass of data previously used in establishing 
standards of normal, all those records made on patients 
who had free acid and for whom note had been made of 
the height and weight. This selection left us with 
2,185 records, 1,228 from men and 957 from women. 

GASTRIC ACIDITY AND WEIGHT 
In order to see if acidity varies with weight, each 
person’s free acidity was e.xpressed as the difference, 
plus or minus, between his reading and the normal 
average for his or her age and se.x. These data for 
men and women separately were then divided into 
groups representing intervals of 10 pounds (4.5 kg.) 
in the weight of the persons studied, and in each of 
these groups the mean deviation in acidity was calcu- 
lated and plotted as in Figure 1 B. Obviously, if there 
had been no relation between acidity and weight these 
averages would have all been apiiroximately zero and 
would have fallen in a straight line running horizon- 
tally across the page. Actually, it ^^^ll be seen that in 
both men and women there was a small increase in 
mean acidity with increasing weight, an increase 
which was more marked in women than in men. In 
women it amounted to about 0.08 units per pound and 
in men to appro.ximately 0.06 units per pound. The 

•JfThis work wns nidctl by n j:rnnt from the Jo-iah Mary. Jr.. Tounda- 
t!on. 

'?»’*Divjslon of Hiometry r.n<J MotHcal Stati'-ticc. Xotv rc^i’dlnsr tn 
Houston, Texas. 

of Mcdicjne- 

iDlvi-^ion of BiometiT.* and Medical Slnti«tic«5. The Mayo Clinic*. 
Snbmittoil Novemher 15, 1035. 


coefficient of correlation between weight and ac-idity 
in this series of observations was, for the women, 
-1-0.346 ±0.019, and for the men, +0.066 ±0.015. 

GASTRIC ACIDITY AND HEIGHT 
In looking for a relation between gastric ;ieidity and 
height the procedure was much (he same as that just 
described; the only difTercnee was that the data repre- 
senting deviations from normal acidity were divided 
into groups according to intervals of 2 inches (5 cm.t 
in the height of the persons studied. Figure 1 A 
shows that in the men there was a rise of 0.8 unit of 
acidity for each inch of height. No such variation 
could be found in the ca.«o of the women. The coeffi- 
cient of correlation for the men was -*-0.(190 ±0.019 
which, although very .small, is .statistically .significant. 
In women the figure was -0.009 ±0.022 wiiich i-‘ not 
s talis t i cal 1 y s i gn i fi ca n t . 

THE RELATION OF GASTRIC ACIDITY TO 

NORMAL WEIGHT AND HEIGHT 
Unfortunately the data just presented leave -evcral 
que.stions unanswered. As we have shown elsewhere. 
(2, 5) gastric acidity varies with age. and since iieight 
and weight also vary with age the question ari.sw;: 
How much of the change in acidity with weivdit and 
height is due to the change.s in ago? If one could 
study a group of persons all of approximately the >;inie 
age and height, would gastric acidity still v.-ir? viti) 
weight, and if so, to what extent? The same question-; 
arise as to the relations between acidity and height in 
a group of persona of apjiroximatcly tiie same age and 
weight. In other words, wc wanted to compare acidity, 
not with weight alone, but with the degree of fatnes-; 
or thinness, and similarly, we wanted to study tin- in- 
fluence of tallness and shortness. 

If we had had thousands of records at our disposal 
wo might have obtained answers to our questions by 
an analysis of data from groups of persons of the 
same height (and weight) and age, but even with 2,185 
records the method was impracticable hecau=e. with 
three variable.s to study in men and women separately, 
the resultant groups would have been loo .small for 
reliable statistical an.alysis. Onlinarily. when f.-iceti by 
such a situation, (ho statistician usc-s all his d.-ita and 
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eight from the figure given in an ^ 

^ ,,,r.0T. nf the civen height and age, but a 

cVSt 

Hilin furi^ud^resultl 

iore one must adhere strictly to certain details in the 
XiauLs if the results are to be comparable ^ith 
those obtained with the use of the partial coirelatio 
technic. Accordingly, a method was evolved is 

somewhat more elaborate, but gives, we believe, piact - 
cX the same results for our data as would be ob- 


tained by partial correlation if the regressions .ere 
^'”ln simple words, we began by 

to give the relationships be w > persons 

‘height for each sea i” 

under investigation. _ In ^^:ggg„ting intervals 

sex were separated gj^h of these groups 

of five years in age, afnst height, and 

average weight Regression lines were 

average height against g ■ p-gv, man or woman 
fitted graphically apd the >.e.gh‘ rf i. 

was then expressed as YPj^oi his or her weight and 

inches from the mean tieig fiivouch which the re- 
age as detemined by the P»nt tlu«h 

gression line passed. jpviitions in pounds from 

weights were expressed height, 

the mean weight 

These records were then j „i„i;ion from average 
seating inten-als of 1 ■"f^teirttreiitcrvals etW 
height and also in groups repr ? ^t In each of 

pounds of deviation InT pitted, as in 

i?il^erraa7B:te”™:rd‘lv,at,.n fro. ..r»-' 
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Fig. 2 A. Regressions of deviations from normal free acidity on devia- 
tions from average weight with age and height controlled; B, Regres- 
sions of deviations from normal tree acidity on deviations from average 
height with age and weight controlled. 


free acidity. As the reader will recall, these deviations 
were obtained by expressing each person's acidity as 
a difference from his or her normal standard. 

It will be seen from Figure 2 A that Avith age and 
height controlled, there was in women a definite in- 
crease in mean gastric acidity Avith increasing Aveight 
amounting to appro.vimately 0.06 units for each pound. 
Strange to say there aa'os no such relation in the case 
of men. 

Figure 2 B shoAvs that in men, AA-ith age and AA-eight 
controlled, gastric acidity increased approximately 0.08 
units for every added inch of height. In Avomen there 
AA’as a slight trend in the opposite direction, amounting 
to a lessening of acidity of 0.02 units for each added 
inch in height. 

COMMENT 

In some Avork on dogs Vanzant found that when they 
AA-ere fed a standard meal of meat and AA-ater the smal- 


ler animals tended to have lower curves of acidity than 
did the larger one.s. When, hoAvcA-er, the size of the 
test meal AA-as made proportional to the Aveight of the 
dog the response of all the animals Avas practically the 
same. It AA-as thought that the larger dogs. Avith their 
larger stomachs, Avould have a larger secreting sur- 
face, and perhaps therefore a larger amount of .acid 
to be diluted by the fluid in the standard meal. 

Actually this explanation is not adequate to account 
for the differences seen in the case of man Avhere, 
during the period bet\A-ccn birth and maturity, the 
body AA-eight mcrcnscs from tAA-eh-c to livcnlj- times, 
the surface area of the gastric mucosa about so\-cntfon 
times (7), the number of gland mouths about tAventy- 
fiA-e times, the number of gland bodies about twch-c 
times (8), and the mean gastric acidity only four or 
fiv-o times. Similarl.A-, Avith Avomen, the difference be- 
tAA-een the mean free gastric acidity of those Avcigliing 
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100 pounds and those weighing 200 pounds is only 
about 8 units. 

The correction factors for differences in bodily build 
are so small that they need hardly be taken into 
account unless, when comparing mean acidity in two 
groups of persons, their mean weights are very dif- 
ferent or their mean acidities are very nearly the 
same. Thus if one group of women were to weigh on 
the average 20 pounds more than another group, the 
difference in mean free acidity due to this factor alone 
would be only 1.2 units. 

SUMMARY 

A study of 2,185 normal persons showed that, with 
age and height constant, free gastric acidity increased 
in women 0.06 units for each added pound of weight. 
There was no such relation in the case of men. With 
age and weight constant, free gastric acidity increased 
in men 0.08 units for each added inch in height. In 
women the acidity was lowered by 0.02 units for each 
added inch. 

The differences in gastric acidity observed in men 
and women of wideb' divergent build are so small that 


in ordinary practice an allowance need not bo 
for them. 

A simple method of studying multiple correlatiom 
when the regressions are non-linear is de.seribod 
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2 . 

3. 
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New Cl inical Concepts of Bacillary Dysentery: Its Relationship to Non-specific 
Ulcerative Colitis, Distal Ileitis and Non-specific Granuloma.* 


By 

JOSEPH FELSEN, M.D. 
NEW YORK, NEW YORK 


T he following data (1) are from studies made 
in the eighteen month period from December, 
1933 to June, 1935, of 317 cases of acute bacillary 
dysentery, 11 cases of acute di.stal ileitis, 42 consecu- 
tive cases of non-specific ulcerative colitis, 8 with 
chronic distal ileitis, 4 with pseudo-polyposis (poly- 
posis cystica of Virchow) and 2 cases of non-specific 
granuloma of the ileocecal region. A follow-up is in- 
cluded in this study and the evidence is presented in 
an attempt to show that acute bacillary dysentery, 
acute distal ileitis, chronic non-specific ulcerative 
colitis and ileitis and non-specific granuloma are but 
different stages of the same disease. 

Typical Acute Bacillary Dysentery. The tjTiical case 
of acute bacillary dysentery presents intestinal mani- 
festations and systemic toxic effects which are promi- 
nent, easily recognized and requii'e only bacteriologic 
study for accurate corroboration. The patient is placed 
on typhoid precautions, an epidemiologic surv'ey is 
made and in the average mild or moderatelj' severe 
case the disease runs its course in approximately seven 
to ten days with complete recoverj’. Onlj' certain 
features, frequently overlooked, will be stressed. First, 
the incubation period is often a matter of hours rather 
than days. In two specific instances where the actual 
contact was proven, one of Flexner and another of 

^From the Department of Laboratories and Medical Research, Bronx 
Hospital, New York. N. Y. 

Submitted Augu«t 15, 1933. 


Sonne-Duval, the incubation period was approximately 
14 and 10 hours respectively. Second, the highly to.xic 
Shiga type of dysentery is relatively infrequent in the 
United States but the Flexner group may sometimes be 
found to equal the fonner in toxicity, to say nothing 
of the occasional instances of sudden death in the 
comparatively mild Sonne-Duval type. Third, acute 
multiple arthritis is a rather common complication oi 
bacillaiy dysenteiy and often persists in the chronic 
stage (12% in our series. See Table 1). Fourth, the 
diagnostic laboratory criteria are positive fecal culture 
during the first week and bacteriophage and ri.sing 
agglutination titre after the first week. Also, an initial 
leucopenia is relatively common in acute bacillary 
dysentery. We have seen counts as low as 3600 in 
moderately severe cases with complete recoverj . Fift < 
local as well as national statistics on bacillary' dj>en- 
tery are incomplete because intramural institution.: 
outbreaks are neither properly studied nor 3'® | f 
clinical manifestations easily recognized by the p y | 
cian who sees the atypical epidemic or .sporadic cazC-’ 
We shall refer briefly to these atypical types. 

Atypical Acute Bacillary Dysentery. 1. 
type. Symptomatology resembles that of 
cus meningitis but the spinal fluid finding.^ arc n 
tive. The patient has or soon develops an intrac - - 
diarrhea. Nasal or labial herpes is present. • - 
pendicular type. Symptomatology resemble.i 
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acute suppurative apjiendicitis but at operation the 
appendix is found to be normal. There is seen, how- 
ever, an acute diffuse mesenteric lymphadenitis and 
usually an acute segmental inflammation of the distal 
ileum. A normal leucocyte count or leucopenia, pain 
and tenderness in the ileocecal region without abdom- 


Table I 

A (ighit illation Titrc in J,2 Consecutive Cases of Non- 
Specific Ulcerative Colitis 
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SUMMARY 


A. No}i‘Si><'ct}ic UlccratiVi' Colitis otitf couHCcuttn cafc*). 

Ca>?o'i Arthritis 5 

ML D ant] P-H 27 61 Ileitis !» (21^7) 

S-D 5 12 Non-specific pmnuloma 2 ( 

ricxnor 10 21 


4: 

2 100 



li. Confrofj» 300 (Now York City nren). 

Dinrno'^tic 4.6‘^ (nil tjpos). Noro nrain‘«t 

inal rigidity, and the presence of spastic ileum or 
sigmoid are the chief differential features. The 
occasional association of an upper respiratory infec- 
tion with mesenteric lymphadenitis in acute bacillary 
dysentery in children is noteworthy. .3. Afebrile type. 
4. Asymptomatic type. Those patients are not car- 
riers. 5. Constipated type. To these types, the recog- 
nition of which is so important in the epidemiology 
of the disease and its relationship to chronic inte.stinal 



ulceration, there may now be added another tyjie, ■. ir , 
6. Acute fulminating type with malignant neutropeni.'i 
The two cases thus far encountered were of the l'!e\- 
ner and lilt. Desert tyiics, the di«ea.«e running ii- 
acute course to a fatal termination in three to Pnir 
weeks. .Advanced ulcerative ileocolitis with p'-emh'- 
polyposis was present in both cases, the toxemia wa'- 
profound and was associated with a progrcssi\e de- 
crease in leucocyte.s and neutrophiles and marked toxu 
changes in the latter. There was extreme dehydration 
with a misleading hcmoglobin-orythrocytic picturi' due 
to blood concentration. In one case a A'incenl's inhe- 
tion of the mouth was definitely jiresent, in the oliitr 
no examinations for the organisms were made al- 
though mouth lesions were present. The association «; 
the neutropenia with the Vincent's infection i- po-- 
sible but our frequent observation of marked leiao- 
penia in other cases of acute bacillary dysentery with- 
out a secondary Vincent’s infection militates again-t 
this rclationshij). It appears rather to he due to d<- 
struetion of the granulocytes by the dysentery toxin in 
the peripheral blood or to a toxin effect on the va'-’ciilar 
sinusoids of the bone marrow into which the granulo- 
cytes must pass after their cxtrava-jcular formation 
This is further supported by the finding that bom 
marrow sections showed no lack of production o; 
granulocytes. We have noted similar effect'- uiKin tie 
blood vessels and reticulo-endothelial tissue of tlu- ii - 
tesline in humans and animals. 

Relationship of .-Irate Racillarii Diisnitiia .'<■ 
Chronic Ulerralivt < Non-sprcific / Oifitr. Di- tnl II- il, 
and Non-specific Gninvlonia. Bearing in mind liu 
facts briefly alluded to above regarding the 
and atypical phases of acute bacillary dy.'a'ntery it nia;, 
be readily understood why much confimion has avi-i n 
with regard to the other di.'-'cases named. It n dm 
chiefly to: 1. Non-recognition of the di'-e.-me in th< 
acute stage. 2. Lack of adequate follow-up of tin- 
diagnosed cases. It is the latter upon which vc mu'-t 
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5. More extensive mu.coi>aL denuxlation . 
ConRueni" alcercLtLon. 


reb' chiefly and, supplemented b 3 ' a thorough knowl- 
edge of the underlying pathology, accurately link the 
acute and chronic stages hitherto regarded as specific 
and independent diseases. To this end we have fol- 
lowed up our acute dysentery cases and with the in- 
formation thus gained have studied or re-studied our 
cases of chronic non-specific ulceration. Each case 
was investigated as follows; General phj'sical exami- 
nation with special reference to abdominal masses and 
intestinal spasm, fecal or sigmoidoscopic culture, diag- 
nostic bacteriophage, agglutination titre, examination 
for endamoeba histolytica cysts and trophozoites, sig- 
moidoscopic examination, roentgenographic study of 
the intestinal tract and epidemiologic investigation. 
The follow-up was along the same general lines. Young 
children were not sigmoidoscoped as a rule and I'oent- 
genographic examinations were made only in those 
acute cases where some indication existed. This data 
may be briefly summarized as follows : 

1. Most of our cases of acute bacillarj' dysenterj’ 
recovered completely in ten days to two weeks. 

2. Acute distal ileitis appeared to subside but in 
some cases the intestinal lesion persisted. In one child 
a mass was still palpable at the end of four months, 
associated with recurrent attacks of bloody diarrhea. 

3. Cases of acute bacillarj- dj-sentery lasting for 
more than three weeks appeared to persist bj- reason 
of a secondarj' non-specific infection. Seven patients 
followed from the time of their initial dj’senteric in- 
fection had the tj-pical signs and symptoms of non- 
specific ulcerative colitis at the end of approximately 
1, 1, 1, 1, %, 1 and 1 year respectively. One patient 
(Case 14, Table I) had an acute inflammation of the 
distal ileum and cecum with mesenteric Ij-mphadenitis 
for which a laparotomy was done in Januarjv 1930. A 
typical chronic non-specific granuloma was removed 
three years later at the Bronx Hospital. The interval 
period was characterized bj- periodic attacks of bloody 
and mucoid diarrhea and abdominal ci-amps. 



^ non-specific ulcerative coliti =5 

for the first time at varying periods after their initi-i 
acute infection definite contact infection was detror 
strated suggesting that non-specific ulcerative colit - 
is transmitted only during the initial stage-namdv 
that of acute bacillary dysentery. 

5. In forty-two consecutive' cases of non-specidc 
ulcerative colitis a diagnostic agglutination titre 
against B. dysenteriae was obtained. In control studies 
(2) of 300 persons in the New York City area without 
a history or clinical evidence of dysentery only 
of diagnostic titres was demonstrated. The eolith 
and control groups were studied by the same method 
and identical dysentery strains. Eighteen hour broth 
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cultures of smooth agglutinable strains, four hours 
incubation at 55 C. and overnight ice box incubation 
were used. In certain eases, as specified in Table I, 
diagnostic phage or positive fecal culture was demon- 
strated. In one case, a phj-sician with a hi.story oi 
ten yeai-s standing, a resection had been done for 
chronic distal ileitis. Examination of the gro.ss speci- 
men and microscopic sections showed the typical le.sion, 
and phage and culture was positive for B. dysenteriae, 
Flexner. He had been having recurring attacks of 
diarrhea with only temporary remissions both pre- 
and post-operative for ten years. 

6. Of the cases included in this report a pathologic 
study was made of seven specimens of acute bacillary 
dysentery, eleven of acute distal ileitis*, six of chronic 
distal ileitis, two of non-specific granuloma and seven 
of non-.specific ulcerative colitis. The lesion.s in the 
chronic stage were identical with those seen in acu e 
bacillary dysentery except that owing to the long dura- 
tion of the disease extensive fibrosis and intramura 
infection were present. The former represen c 
Nature’s attempt at healing and accounted for ^ 
of haustration and .stenosi.s seen in chronic dis n 

•robicn'-itlon’ at the opcratlntr table, sections ot mesenteric rorirt « 
appendix supplemented by cultural studies. 
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ileitis and non-specific ulcerative colitis. Non-specific 
granuloma of the ileocecal region represents a produc- 
tive type of inflammation and, like chronic distal ileitis, 
almost always shows giant cells in the tissue sections. 
This condition may be erroneou.sly diagnosed as tuber- 
culosis but tubercle bacilli are absent and guinea pig 
inoculation of the macerated tissue proves negative. 
The transition stages from the acute enterocolitis of 
bacillary dj'senteiy to the chronic non-specific lesions 
are diagramatically shown in Figures 1-7. The acute 
or chronic lesions may .show segmental involvement of 
the jejunum or ileum, the former being rare. 

7. While no case of amoebic dysentery has been in- 
cluded in this study it appears quite probable that the 
same type of secondarj’ non-specific infection might 
occur. Those cases with distal ileitis, however, can- 
not be included as the endamoeba histolytica does not 
attack the terminal ileum. No case of double infection 
with both bacillary and amoebic dysentery has come to 
our attention. Two cases of double infection with 


Table II 

Agghitination Titre in 11 Cases of Acute Distal Ileitis 
with Mesenteric Lymphadenitis 
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strain) (FJoxncr). It should be notc<l that while 1:100 U ccncrally 
rcrrnrdcd ns n dlnpnostlc titre in bnclllnn* dyscnlcr>'. only 1 :40 or 
1 :60 is required for the S-D str.nin. 


typhoid and Sonne-Duval dysentery were seen. Both 
patients recovered completely. 

8. Attention is called to the peculiar “stooped-over” 
or mendicant’s posture exhibited by many long stand- 
ing cases of non-specific ulcerative colitis. 

Treatment. The ideal treatment of non-.specific 
ulceratii-e colitis and its related lesions appears to be 
the prevention of bacillary dysentery. Recognition of 
the typical and atypical forms of the disease, prompt 
isolation and careful epidemiologic surveys should, so 
far as our studies indicate, lessen the incidence of 
the diseases known as non-specific ulcerative colitis, 
chronic distal ileitis and non-specific granuloma. Basi- 
cally, it is a public health problem. At the Bronx 
Hospital we suggested paying the nursing and lay staff 
relieved from duty because of diarrhea so that there 
should be no hesitancy in reporting for examination. 
Monthly surveys are being made of all foodhandlers. 
Institutional outbreaks are frequent because they are 
not recognized or studied, because the management 
dislikes the publicity or because employees hesitate to 
report sick for fear of losing their pay. Every patient 
with diarrhea or a history of diarrhea should be placed 
on typhoid precautions until proven free of B. dysen- 
teriae. This is particularly important among children. 
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6. s+enosind;. obstnickve lesion 
with FtbrdSls. Granulomatous 
pi^t cells often present. May be 
^istaKen Pop tubencalosls. 


Most cases of acute bacillary dysentery recover v,-ith- 
out any specific therapy. Supportive treatment, daily 
doses of castor oil to favor elimination of the toxin and 
intravenous infusion of dc.xtroso in saline or trans- 
fusion for dehydration and toxemia may be used when 
indicated. The use of recently recovered case.s as 
donors is suggested in the acute severe types of the 
disease. All patients with acute bacillary dy.<cnlery 
in whom the intestin.al lesions persist for more than 
three weeks should bo placed immediately upon prophy- 
kactic D-C vaccine and antivirus therapy. In sporadic 
or epidemic outbreaks the widespread use of polyvalent 
dysenteiy vaccine should afford some degree of im- 
munity before the patient becomes infected. This ob- 
servation is based upon a limited experience with 
human contacts and e.xperimcntal animals. Some case.s 
of non-specific ulcerative colitis heal spontaneously but 
most of them go on for years with periodic stage.’* of 
remission and c.xaccrbation. For the latter we have 
outlined a course of therapy which has proved quite 
efficacious. It must be remembered that all we can 
hope for in a case of long duration where the inte-vtine 
is really nothing more than a tube of vascularized 
connective tissue free of protective lymph nodules and 
wiifi diffuse infection or intramural ab.’^co.ssc.s. is .•■ub- 
sidence of the infection. Towards this end wc u'-e the 
following therapy : 1. Intestinal oxygenation. 2. 1)-C 



'^.Fbodixctive 
GnanalomohSas 
be pneservt-. 


Non -specific 
^nanalomo- 

i nFiom mol lo n 
giant cells may 
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vaccine. 3. D-C antivirus. The organisms in the vac- 
cine and antivirus include polyvalent strains of the 
specific dysentery (D) organism with which the 
patient was originally infected as demonstrated by the 
agglutination titre, and the two common secondary in- 
vaders, enterococcus and B. coli (C). The vaccine and 
antivirus are administered every other day, the former 
in gradualls’’ increasing dosage after a preliminary 
skin test for sensitivitj'. A D-C serum is now in pro- 
cess of preparation for quick passive immunization. 
Therapeutic phage has proven of little value and 
surgery of very limited usefulness. Resections in our 
e.xperience have almost invariably been followed by 
recurrences because the surgeon cuts through infected 
bowel. It is surprising how far intramural infection 
actually e.xtends beyond the grossly visible line of 
pathology. Surgery is indicated chiefly in acute ob- 
struction. It is preferable to handle the disease by 
preventing bacillary dysentery, following up the eases 


that do occur so as to forestall the late lesions nhicv 
when they do become manifest, are best treated bv ih" 
systemic route through which the original infecir 
took place. ® 
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Studies on Constitution and Peptic Ulcer 

I. Appetite Secretion in Normal Persons and in Ulcer Patients* 
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F or almost a century, physiologists have accumu- 
lated evidence indicating that gastric secretion is 
markedly influenced by psychogenous stimuli. 

In 1833, Beaumont (1) had already suspected a 
nervous factor in gastric secretion. Some two decades 
later, Bidder and Schmidt (21 demonstrated that the 
perception of food sufficed to stimulate a flow of 
gastric juice, but it was left to Pavlov (3) to recog- 
nize this phenomenon as a true cerebral reflex. In 
1887, Pavlov and Schumov-Simanovskaia (3) described 
the now classic “sham feeding” experiments, which 
utilized esophagotomized and gastrostomized dogs who 
were allowed to masticate food which, when swallowed, 
fell out through the peripheral esophageal fistula, thus 
permitting the collection of an uncontarainated gastric 
juice. 

Analogous experimentation has been done with man 
as subject. In 1878 Richet (4) detected a psychic 
secretion in a young man with an esophageal stenosis 
and a gastrostomy. Subsequent work, reviewed and 
extended by Carlson (5), Babkin (G), and others (7-8) 
has established that “sham feeding” of palatable foods 
will stimulate gastric secretion in man, but that in- 
different or repulsive material will not. 

The first determination of the volume and acidity of 
the psychic secretion in an ulcer subject was made by 
Trollor (9) in 1899, who merely demonstrated that a 
psychic secretion does exist. Subsequently, a number 
of clinicians (10-14) have recommended the clinical 

the Gnstro-Inte^itinnJ I-nborntorj*, Department of PhyRfoIojry of 
the Mlehnc) ncc^e IIf«pitnl. Aifled by the Tx)uis 1,. Cohen Fund. 
SfibmUte<I Notemher 11, 19.15. 


employment of “sham feeding” to detect stales of 
hyperacidity and hypersecretion as ivell as hyperirrit.'i- 
bility of the gastric vagus. 

In this connection, the theory of Jloszkowicz (15) 
must be mentioned. Basing his conclusions upon the 
work of Silbermann (16) who produced ulcers in dogs 
by persistent “sham feeding” he has conceived the 

Table I 


Affi' Disti'ibution in Appetite Secretion Scries 


A»rc in Yenrs 

Number o; 

Patient^ 1 

Normal 

Ulcer j 

17-20 

4 

2 1 

21-30 

7 

6 

31-40 

10 

10 

41-50 

c ' _J — 

51-GO 


Gl-70 

1 1 - 

ToUil 

35 


thesis that a continuous high acid psychic secretion i? 
the causative agent in peptic ulcer. 

To our knowledge, no one has described as yet, tne 
comparative appetite secretion between normal su 
jects and patients with peptic ulcer. The present stu } 
represents such an investigation of the appetite secre- 
tion of 34 male subjects with duodenal ulcer, 
nosis of which was established roentgenologicall.v , an 
of 35 normal men. The age distribution in both group' 
is practically identical. 

METHOD OF PROCEDURE 
All individual determinations were performed under 
similar conditions, in the same room, and at approxima . 


Nechklks and Ma?kin — SnmiE? on CoNsTnurioN and rimic Uutk 


the same morninfr }iour. T)ie subjects were not told the 
purpose of the investiRation. 

The preliminary instructions to the subjects were to cat 
nothinj? after 10 o’clock the nipht precedinR the test and 
to drink nothinp: the morninR of the examination. 

For the test proper, the patient assumed a comfortable 
scmi-recIininR position; a Rchfuss tube was passed into 
the stomach; and the residual pastric contents evacuated, 
measured and titrated. At ten minute intervals, in the 
succeodinR half-hour, aspirations were made of the bas.al 
stomach secretion, its volume determined, 10 c.c. was re- 
tained for titration, and the remainder returned to the 
stomach. 

FollowinR the last control determination, the subject 
was provided with a chilled oranRo broken into small 
pieces, and Riven instructions to chew the orauRc slowly. 


;•! 

dilTercnce in free acidity, dvierminwi by :i 
between their Rroups of nonn;)l per.soiK and of :i!r< r 
patient.s is quite similar to the diderence in tin free 
acidity of appetite .secretion nbeerved hen’. 

Table II indicate.s tlmt no .siRiiificant di:T< rcr.rt 
exists in basal acidity between ulcer and iiorinid ■ jib- 
jects, but that tlie appetite juice collected lb and ‘dO 
minutc.s after the bcRinninR of mastication i- 12 S and 
14.8 deprec.s respectively luRher in free acidity for 
the ulcer jrroup. anci the.se v.alucs arc .‘■tati.-ticalb. 
.siRiiificant. The total acidity relleci.s this phc:tom« !;.'ii. 
as manife.st in the horderline siRnificance of ]].:•, de- 
Rrees difTerence between ulcer and lunmai -ubjut- in 
the fir.st If) minute .specimen. 


Taule II 


Appetite Secretion in Normal Persons and in Ulcer Paiirnts 
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to swallow nothing, and to expectorate the orange pulp, 
the orange juice, and saliva. The time given for mastica- 
tion was ten minutes. 

Immediately thereafter, the entire gastric contents 
wore aspirated, examined for orange contents, mc.a.sured, 
titrated and not returned. Subsequently, at five ten minute 
intervals and one final 30 minute interval, SO minutes in 
all, the stomach was completely emptied, the volume de- 
termined, 10 c.c. set aside for analysis and the remainder 
returned. 

The data accumulated in this manner were analyzed 
statistically (formulae of Fisher 17). The mean free and 
total acidity and the mean secretion volume for the group 
of ulcer patients and normal persons respectively wore 
compared before and after the “sham” meal at each of 
the time intervals specified above. The basal secretion is 
considered as the average of the last two control specimens 
before the “sham” meal. 

RESULTS 

The results obtained can be easily under.slood from 
Chart 1, whei'e each point reprc.sent.s the mean of all 
determination.s. It i.s aiiparont that the acidity not 
only rises immediately following ma.stication of the 
orange and later returns to a basal level, but also that 
in a general way the behavior of the ulcer and normal 
subjects varies onl.v quantitatively. This similar reac- 
tion of appetite secretion in both groups is sufliciently 
consistent to indicate the e.xpres.sion of an intrinsic 
pliysiologic mechanism, which is not disturbed by tlio 
disease "ulcer,” and is shifted to a higl'er level This 
reaction distinctly parallels the response of normal 
persons and of patients with duodenal ulcer to an 
Ewald meal, and the cui-ves and oxjilanations given by 
Vanzant, .-Mvaroz. and Eusterman (18) are strikingly 
similar to the.se curve.s of p.sychic secretion. Even the 


The difTerence in mean volumc.s never proved statis- 
tically significant. 

The above results indicate that the ulcer .'.ubject 
reacts oxce.ssively to an ordinary stimulus. Further, 
it appears that human appetite juice is a .secretion of 
only .small volume, of short duration (20 miniitt s) mid 
of moderate acidity, hardly pnsse.ssing tin- propertie'^- 
attributed to it by Mosz.kowicz (loi. 

The c.xtreme variability in the individual values oh- 
taineti throughout botii ulcer and normal .series ri'm- 
pletel.v vitiates the significance of "sham feuiipg" 
utilized for clinical diagnostic purposes. I’ndouiitedly 
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the variability of psychic secretion depends, in con- 
siderable measure, upon the methods employed. The 
foreign environment, the nausea evoked in some sub- 
jects by the stomach tube, the relative hunger at the 
time of the test, the relative preference for the test 
meal, the frustration experienced in avoiding degluti- 
tion and in expectorating the desired food, the diflS- 
culty in aspirating very small quantities of gastric 
juice, the variations in regurgitated duodenal contents 
and in some unavoidably swallowed saliva — all these 
factors modify any single determination. Only a 
sufficient number of individual examinations, inter- 
preted statistically, can disclose the actual physiologic 
tendency. 

The significance of this moderate increase of psychic 
secretion for the genesis of peptic ulcer is not obvious. 
The moderate acidity demonstrated here as the mean 
for the ulcer patient tends to corroborate the view of 
Majus and Forges (19) that appetite secretion is only 
secondary in importance to the gastric phase of secre- 
tion. The brief duration of the appetite secretion 
indicates that-psychic factors are probably not con- 
cerned in the greater acid response to an Ewald meal 
exhibited by ulcer subjects from 1 hour to 1)4 hours 
after ingestion. Chemical secretagogues appear more 
significant. Seeminglj’, appetite secretion is much less 


in quantity and in duration for man than for dor 

The results presented here may be explained in on. 
of two ways. Either the “ulcer stomach” responds 
excessively to normal vagal stimuli reaching it durine 
mastication or too many stimuli may be conveyed to 
it along the vagi during this process. This latter in- 
terpretation is consistent with the possible existence 
of vagotonia in peptic ulcer subjects. 

SUMMARY 

Appetite secretion was produced by “sham feeding" 
in a group of 35 normal healthy individuals and in a 
group of 34 patients with peptic ulcer of the duo- 
denum. 

During the first twenty minutes, after the mere 
chewing of an orange, the mean acidity of the group 
of ulcer patients was significantly higher than that of 
the group of normal persons. The higher level of 
appetite secretion in patients with peptic ulcer is 
similar to the response of this group to an Ewald meal. 

The moderately higher acidity of appetite juice of 
ulcer patients does not warrant giving it a role in the 
genesis of peptic ulcer. Because of its variability, 
appetite secretion cannot be an aid in the diagnosis of 
duodenal ulcer. 
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T he hypothesis that ulcer originates in vascular 
spasm of the stomach and the duodenum suggested 
that a general disturbance in vaso-motor tonus of ulcer 
patients might be detected in the type of skin response 
to stimulation, as expressed in dermographic reaction 
time. The term “dermographism,” as used in this 

♦ From the Castro-Intwtinal Laboratory. Department of Physiology, 
Jilichael R/'e^e Ilo«pital. Chicago. Aided by the Louif L. Cohen 
Fond. 
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paper, denotes merely the appearance of a red streak 
upon the skin in response to stimulation. 

An extensive literature on cutaneous vascular phenes 
mena has been critically reviewed by Krogh (1) and 
Lewis (2), and will not be surveyed here. It "'fd'a 
appear that capillariomotor function regulated as it is 
by an intricate nervous and humoral mechanism shorn 
constitute a sensitive indicator of some imbalance in 
the vasomotor system. Kraft-Ebing (3) has stressc 
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the vasomotor lability of the nervous individual and 
described the akin writing and wheal formation which 
may occur. Jloebiu.s (4) has olrserved that hyper- 
thyroid subjects blush easily; and Nothhaas (5) has 
suggested a relation between dermogniphic reaction 
time and basal metabolic rate. 

MATERIAL AND METHOD 

The subjects of this research were 80 patients with 
duodenal ulcer (G4 males and IG females) ; the diag- 
noses having been established by X-ray; and G2 noimal 
individuals as controls (GO males and 2 females). The 
routine procedure consisted in exposing the intra- 
scapular region for 30 minutes so as to acclimatize 
the skin to room temperature, then stroking the skin 
between the medial border of the scapula and the 
lateral edge of the vertebral transverse processes, and 
timing the appearance of the red streak. Russetski 
(G) has indicated that the akin of the chest and b.ack 
reacts most intensively to given stimulation. 

The instrument used in this operation, devi.sed by 
Nothhaas (5) consists of two parallel bars supporting 
a vertical rider which moves between them, and which 
by means of an inner rcgulatablc spring can be made 
to impinge upon the skin at a measurable and con- 
stant pressure (115 grams). Four re.adings of skin 
reaction-time were taken on each subject, and in many 
instances, duplicate readings were taken on .subse- 
quent occasions; these checked closely in mo.st in- 
stances. The formulae of Fisher (7) were employed 
in the statistical treatment of the results iire.^ented 
below. 

RESULTS 

A significant difference between normal and ulcer 
subjects occurs if comparison is made between the 
entire ulcer and normal groups, irrespective of vary- 
ing age distribution in both populations. The dermo- 
graphic time for ulcer and normal subjects was 12.8 
and lO.G seconds respectively. 

If, however, age groups are compared, no significant 
difference in dermographic reaction-time is evident 
between noi’mal individuals and ulcer patients of 
similar age. 

This disappearance of a difference in reaction-time, 
ujion subdividing both groups into age categories, 
demonstrated tlmt age represents an important f.actor 
in dermographism. Being identical in reaction-time, 
both groups, normal and ulcer were united, subdivided 
into age groups, which were compared statistically 
with one another. Here it became evident that a 
marked increase in dermographic reaction-time occurs 
with advancing age. 

The results in Table I indicate clearly that the most 
rapid skin reaction occurs below thirty yeai-s of age 
(9.8 seconds); that the skin reaction is considerably 
retarded above this ago; and tlmt no significant dif- 
ference obtains between the middle age group of 31-50 
years (13.4 seconds) and the older age group of 51-70 
years (15.4 seconds). 

In no instance, and this includes the ulcer seric.s 
was wheal formation observed. There was no signifi- 
cant difference between sexes and no correlation be- 


tween blood pres.-ure and (ie.rm'U'raphic n .'.r'.ion-:;;::' . 
It m.ay be noted here that, with few exet ! '.ier.' . ••f 
ulcer patients had Fav or norm.'d blo'vl pn "-U!. - 
The identity of .-kin tt'sponM* in ulcer and norm.'.! 
subject.s seems contradictory jo the lhei>ry of mm. 
Bergmann (8) .and others (9) that p<jnic uha r iF thi 
resultant of a neuro-spastic tendency, .a*; well .as beuir 
inconsistent with the findings of .Miiller iU>i that l!'.< 
arterioles, capillaries and venule.- in the skin, lip’- .anii 
stomach of ulcer subjects are tortuou'-’, irregular .aiai 
varicosed. It m.ay be. of cour.'^e. th.at the metliod . m- 
ploycd here is inadequate for dciiYtion of the spasti- 
city that may actually characterize the blood vc^'^eF o: 
the ulcer subject, although it appe.ar.-: improbable that 
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a marked tonus of the capillaries would not alt* r thi 
dermographic response in some manner. 

The significance of the delayed capillary dii.itaison 
in the older age group still remain.s for .sjieculatii’n 
Fundament.'illy it indicates a difference in capillat;. 
re.activity between older .and younger individuals, .ap- 
parently the capillaries of an individual about .’’.o 
years of age require a longer interval for dil.-itatinn to 
develop in response to stimulation. Conceivably tin* 
might result from either a prejmnderance of tin 
sympathetic-pit uitary-.adrenal con'-t riding tnei hrmr-m. 
or a deficiency of the antidromic-hi-tamine dilating 
mechanism. 

The experimental results of thi.s pai'cr mac ofit r 
partial c.vplanatiori for the gre.atcr incidence of pitc.b 
ulcer above about 30 years of age. but they do no; 
actually conform with the von Bergmann 'S'! the' !*' f 1 
a general vasomotor disturbance in ulct r prto'ti;*.. 

•SUMMARY 

No difference in dermographic rcidif n-tim* 
found between .n grouji of FO ulci*r pafi'nt*^ and ;. 
group of 02 nnrm.al subjod-*^. 

There is a distinct relation b-tvnn d'-rm-graphn 
ro-action-time and age. Until t’.O yiar- of ag*^'. il'Trso. 
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graphic reaction-time is relatively short (9.8 seconds). 
Above this age, it slows down abruptly (13.4 seconds 
for the age group of 31-50 years) and then remains 
relatively constant (15.4 seconds for the age group of 
51-70 years). This signifies an alteration with age of 


the capillaries of the skin and therefore, probabk 
the skin itself. • ’ 

The possibility of a correlation between incidence of 
peptic ulcer and changes in dermographic reaction 
time with age is discussed. 
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SECTION II — Experimental Physiology 


A Study of the Effect of Anoxemia on the Pyloric Sphincter 

In Unanesthetized Dogs* 


By 


E. J. VAN LIERE, Ph.D., M.D. 
and 

J. E. THOMAS, M.D. 
MORGANTOWN. WEST VIRGINIA 
nnd 

PHILADELPHIA, PENNSYLVANIA 


I N 1933 it was reported that anoxemia caused a de- 
lay in the emptying time of the stomach in normal 
dogs (1). In a subsequent paper (2) it was shown 
that the effect of ano.xemia on the pyloric sphincter of 
barbitalized dogs was inconstant. Further work was 
attempted on the mechanism of delay in gastric empty- 
ing time caused by ano.xemia. This work (3) indicated 
that the delay at low degrees of anoxemia was at least 
partially caused by a pylorospasm, probably of a vago- 
spastic nature, while the greater delay encountered at 
the higher degrees of anoxemia probablj' involved the 
added factor of a direct depression of the gastric mus- 
culature by the anoxemia. 

In view of these findings it was thought well worth 
while to make a study of the effect of anoxemia on the 
piloric sphincter in unanesthetized animals. 

.METHODS 

Two previously operated dogs were used in this ex- 
periment. These animals each had two abdominal fis- 
lulae, one opening into the proximal part of the duo- 
denum. and the other opening into the stomach. A 
rubber tube was placed in each of these openings, the 
two tubes being connected by a collapsible section at 
the pylorus and attached to a pre.ssure tonometer and 
recording device as described in 1929 (4). It was thus 

♦From thf D.'prrtmerits of Physiology of West Virginia University 
ft d of the JrfTcrvon MMical College of Philadelphia. 

Scbmjttr<l September 23, 193^. 


possible to make simultaneous, synchronized tracinps 
of the tone and the contractions of both the pyloric 
sphincter and the pyloric antrum. 

Anoxemia was produced by allowing the animals to 
breathe from a rubber bag, connected with an appara- 
tus previously described (5) for mixing oxygen and 
nitrogen in the desired proportions. A flutter valve 
was inserted in the otherwise closed s}’.stem, allowing 
the animal to expire to the outside, thus preventing the 
accumulation of carbon dioxide. 

During the control periods the animals were allowe 
to breathe a gas mi.xture containing 20% of oxygen. 
Anoxemia was administered by reducing the o.xygen 
to the desired percentage without changing the to a 
pressure within the system. The oxygen percentages 
used in this experiment were; G%, 9%, and 14, c, 
spectively. . , 

Attention was, of course, given to all mechanical an 
other details essential to accurately controlled ano.xe 
mia, and to uniform experimental conditions. 

RESULTS 

For convenience in presentation, the results obtaine 
will be given in sections, according to the degree 
anoxemia. 

G% OXYGEN 

Seven determinations were made upon the 
.sphincter at this o.xygen percentage, corresponoing 
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an altitude of about 30,000 feet. Figure 1 shows a 
typical response. There was an immediate increase in 
the tonus, accompanied by an increase in the frequency 
of the contractions. After about 9 minutes the tone 
fell off toward normal, and the character of the con- 
tractions changed. The contractions became less fre- 
quent, but were quite vigorous and prolonged, ap- 
proaching a condition of spasm. The contractions as- 
sumed their normal character only after the anoxemia 
had been discontinued for about 5 minutes. 

The tone of the sphincter was increased in every 
one of the seven trials at this oxygen percentage, but 
in two cases the increase was delayed for about 3 
minutes after administering the anoxemia. The vigor 
of the contractions was increased in 4 cases, and di- 
minished in 3. 

In every trial the tone of the antrum remained un- 
changed for about 5 minutes, then rose transiently, 
and fell to below its normal level. The contractions 
of the antrum also showed this delayed initial stimu- 
lation, with a subsequent depression to a subnormal 
level. In some instances the contractions were finally 
completely abolished. 

9% OXYGEN 

Figure 2 is tjqjical of the results obtained using this 
degree of anoxemia, which corresponds to an altitude 
of about 22,000 feet. There was an immediate, marked 
rise in the tone of the sphincter, followed by a fall to 
nearly normal after 10 minutes. The height of the 
contractions of the sphincter was decreased, slightly at 
first, but still further, concurrent with the fall in tone. 

The tone of the antrum fell immediately upon ad- 
ministering the anoxemia. The height of the con- 
tractions was at once diminished, and after 12 min- 
utes the contractions practically disappeared. 

Eight determinations were made at this percentage. 
In six cases the tone of the sphincter showed a rise, 
but this rise was delayed in one case. The height of 
the contractions of the sphincter was increased in 3 
cases, decreased in 4, and unchanged in 1. 

About half the determinations on the antrum at this 
degree of anoxemia showed an immediate fall in tone 
and contractions, with an abolition of the contractions 
after about 10 minutes. The other half showed an in- 
itial stimulation of both the tone and the contractions, 
with a subsequent fall of both to below their previous 
normal level. 

14% OXYGEN 

This mild degree of anoxemia was administered in 
two cases, in an attempt to establish a threshold. This 
oxygen percentage corresponds to an altitude of only 
about 10,000 feet. Figure 3 is a section of one of the 
records obtained. The tone of the sphincter remained 
unchanged for about 3 minutes, and then rose for 
about an equal period. Concurrent with the rise in 
tone the frequency of the contractions was increased, 
and they became more spastic in nature. At the end 
of 6 minutes the record assumed a normal chai’acter. 

In the other trial at this oxygen percentage the tone 
of the sphincter was unchanged, but the vigor of the 
contractions was increased considerably. 

No determinations were made upon the antrum at 
this degree of anoxemia. 

RESUME 

Using 6%, 9%, and 14% oxygen, respectively, it was 
found that the tone of the pyloric sphincter was in- 


creased in 14 of 17 trials. The vigor of the contrac- 
tions of the sphincter was increased in 8 cases, de- 
creased in 8, and unchanged in 1. The antrum showed, 
in about half the cases, an initial stimulation of tone 
and contractions, followed by a depression to a sub- 
normal phase. In the other half of the cases the tone 
and the contractions were initially decreased, and later 
the contractions were abolished. 

DISCUSSION 

In the light of previous findings (2) it seems rather 
surprising that such constant results were obtained on 
the tone of the sphincter. However, this previous 
work showed that in the majority of animals anoxemia 
produced a rise in the tone of the sphincter, and that 
as a rule, consistent results were obtained with each 
animal. Since a small number of animals was used in 
the current experiment it is not so remarkable that a 
rise in the tone of the sphincter was obtained in 14 of 
17 trials. Any increase in pyloric tone, not accom- 
panied by a corresponding increase in the tone of the 
gastric muscle as a whole, must be considered as a 
potential factor in delaying gastric emptying. In an- 
oxemia the tone of the gastric muscle tends to be de- 
creased; consequently the increase in pyloric tonus, 
when it occurs, may be a significant factor in the 
mechanism of delayed gastric emptying time. 

It is interesting to note the inconstancy of the effect 
of anoxemia on the conti’actions of the’ sphincter. In 
8 cases they were increased in vigor, in 8 cases they 
were diminished, and in 1 case they were unchanged. 
In general, it seemed that if the sphincter was con- 
tracting vigorously its contractions would be diminish- 
ed, and vice versa, so that the effect of the anoxemia 
seemed to depend upon the previous state of the 
sphincter. 

We realize that 6% and even 9% oxygen represents 
a rather severe degree of anoxemia. These percentages 
were used for the sake of ease in interpreting the 
records, as well as to check on the findings of previous 
work in which similar percentages were used. 

An important part of the present work lies in the 
fact that significant changes, in both the tone and the 
contractions of the pyloric sphincter were produced by 
14% oxygen. This is a mild degree of anoxemia, cor- 
responding to only about 10,000 feet altitude. In a 
previous paper (2) it was reported that the threshold 
for this effect of anoxemia in barbitalized dogs was 
about 9% or 10% oxygen, and was suggested that a 
lower threshold might be obtained in unanesthetized 
animals. The threshold of 14%, herein reported, 
checks rather closely with the threshold of 15.5% oxy- 
gen reported in previous v/ork on gastric emptying 
time in unanesthetized dogs (1). 

It must be noted that anoxemia produces a distinct 
effect on the pyloric antrum. 6% oxygen caused, after 
a slight delay, a rise in the tone of the antrum, with 
a concurrent rise in the height of the conti actions. In 
all these cases the antral contractions were later dimin- 
ished, and in some instances they disappeared alto- 
gether. In attempting to explain the mechanism of 
the delay in gastric emptying time in anoxemia it has 
been previously reported (3) that high degrees of 
anoxemia directly depress the gastric musculature. 
The findings repoi-ted here are in accord with this 

view. 
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Previous reports have further indicated that the 
pylorospasm produced by anoxemia was on a vago- 
spastic basis (3). The present work would seem to 
confirm this finding, in so far as certain cases of in- 
creased pyloric tonus were accompanied by an initial 
increase in the motility of the antral musculature. It 
must be remembered, however, that sevei*e anoxemia, 
while sometimes transiently increasing antral contrac- 
tions always decreased antral tone, and ultimatelj’ de- 
creased the motility. 

It is recognized that there is an increased secretion 
of epinephrine during anoxemia, probably associated 
with a genei'al splanchnic stimulation. If so, in view 
of the vagospasm indicated in previous work, we may 
in anoxemia be dealing with generalized autonomic 
excitation. Although the results of such excitation are 
unpredictable, they could readily include, among other 
things, such phenomena as we have encountered. In 
particular, some of the delayed effects on the pylorus 
could be due to increased adrenal activity. It would 
be of interest to repeat these experiments on adrenal- , 
ectomized animals. 

It is possible that some of the objective findings of 
the work here reported may be explained on other 
bases than those used above. However, in view of the 
close correlation which seems to exist between this 
woi'k and previous work mentioned in this paper, the 
views set forth in this discussion are presented as 
working hypotheses. 

SUMMARY AND CONCLUSIONS 

In two unanesthetized animals with permanent fist- 
ulae, it was found that anoxemia produced a rise in the 
tone of the pyloric sphincter in 14 of 17 trials. Reasons 
are given for including this factor in the mechanism 
of delayed gastric emptying time during anoxemia. 


The threshold for this increase in tone was about 14% 
oxygen. This corresponds to an altitude of about 
10,000 feet, and is a rather mild degree of anoxemia. 

The change in pyloric contractions was less con- 
stant. These were increased in vigor in about half 
the trials, and decreased in the other half. In general, 
it seemed that vigorous noi-mal contractions were 
diminished by anoxemia, and vice versa. 

The anoxemia decreased the tone of the pyloric 
antrum, but in some cases caused an initial increase in 
the vigor of its contractions. However, these increased 
contractions were later diminished to below their pre- 
vious normal level. In most cases the vigor of the 
contractions was immediately decreased, and the con- 
tractions later abolished. 

We feel it is possible that these factors, when com- 
bined, may be sufficient to account for the delayed 
gastric emptying seen in anoxemia. Wliether or not 
the pylorus functions as a regulator of gastric empty- 
ing under normal circumstances, this work indicates 
that it may do so under special conditions .such as 
anoxemia. The exact mechanism of the increase in 
pyloric tonus in anoxemia remains obscure ; its further 
elucidation should shed light on the complex control 
of the pylorus. 
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I N the third paper of this series of five (1), we re- 
ported studies of the physiologic aspects of secre- 
tion of pepsin and gave details as to technic, best 
method of obtaining juice for studjL range of normal 
values, means and medians, coefficients of variation, 
effects of age and sex, and so forth. 

^Studies I .and II of__this series bore the general title, "Studies of 

«*This worL \vas*afded by a grant from the Josiah Mac}-, Jr., Found.n- 

**-K-Divi^o'n of Biometry and Medical Statistics. Now residing in 
Houston. Texas. 

^Section on Biochemistry, . 
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Submitted September IG, 1935, 


In this paper we report concentrations of pepsin ob- 
served in gastric juice obtained from 14/2 men and 
374 women, affected with several t 3 ‘P 6 s of gastric and 
duodenal disease. We studied also the effects on the 
secretion of pepsin exerted bj' successful and unsuc- 
cessful operations on the stomachs of o28 peisons. The 
work was done to see if determinations of pepsin in 
gastric juice are likeli' to be of anj* help in the diag- 
nosis of disease. 

TECHNIC 

For details as to methods used the reader is referred to 
papei-s I (2) and III (1) of this series. .Suffice it to say 
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here that we have used Osterberg’s modification of the 
Gates-Gilman-Cowgill method for measuring pepsin. The 
unit of pepsin used represents the proteolytic activity of 
a 1 per cent solution of a 1:10,000 commercial pepsin. We 
used three types of juice which for the sake of brevity we 
will call test-meal, fasting, and histamine juice. The first 
was obtained one hour after the ingestion of eight arrow- 
root cookies and 400 c.c. of water, the second was removed 
in the morning before brealcfast, and the third was re- 
moved in six samples taken at intervals of ten minutes 
following the injection of a dose of histamine representing 
0.1 mg. for each 10 kg. of body weight. A small-bore 
Sawyer tube was used. 

With the first two types of juice we estimated concen- 
trations of pepsin. With histamine juice we obtained also 
a figure representing quantity of pepsin which we call PV 
or pepsin-concentration times volume of juice secreted. 
The particular PV referred to in several places in this 
paper represents the sum of the quantities of pepsin 


We have depended on the median rather than the weir 
as an index of central tendency because of the skcvvnec< 
of the distributions. Details in regard to this will C 
found in paper III (1). ■ 

Figures for men and women were so different that thev 
had to be studied separately. We have not attempted to 
correct the figures for the factor of age. Fortunately, in 
most of the groups the mean age was about the same. ’ 

SECRETION OF PEPSIN IN DISEASE 
Duodenal ulcer. As everyone knows, duodena! 
ulceration is a disease that varies markedly in its 
severity. Accordingly, we divided our cases, first, into 
two groups of the quiescent or healed, and the active; 
and second, the active cases w'ere subdivided into the 
medical and the surgical depending on the type of 
treatment advised by the physicians and surgeons who 
saw the patient. This criterion was used because in 
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Concentrations of Pepsin and Acid in Gastric and Duodenal Diseases 
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‘Firures for pepsin are derived from analyses of test meal, histamine and fa«:tinfr juice. Values obtained from study of fasting nna lu la 
were con\crto<l into terms of pepsin in test-meal juice as explained in the text. 


secreted in each of the first three ten-minute intervals 
after the injection of the histamine. Studies of the coefli- 
cients of variation for secretion of pepsin in the three 
different types of juice showed that figures representing 
concentration of pepsin in test meal juice were the least 
variable and probably therefore the best to use in studies 
such ns the one here reported. 

In order to simplify the reporting of all data for pepsin 
obtained with the three types of juice taken from a group 
of per.sons with some particular disease, we have con- 
verted figures for concentration of pepsin in fasting juice 
and for quantity of pepsin secreted in the first thirty 
minutes after injecting histamine into figures for concen- 
tration in test-meal juice, by multiplying by factors of 
0.03 and 0.35 respectively. The derivation of those factors 
was de.scribcd in paper Ilf of this series (1). We felt safe 
in combining data in this way not only becau.se we found 
the numerical relationships between pepsin values in the 
different juices so constant but beeau.se before making 
Table I, with the combined indc.x, wc first studied median 
and mean values for the three juices separately, and 
found tlmt, within limit.s of error of sampling, they were 
affocted in the same way by each disease. 


nost cases this decision as to the type of treatmen 
idvisable is based on the severity of the symptoms or 
;he presence of complications. 

Table I shows that the median value, expressea in 
;erms of concentration of pepsin in test-meal 
•ose definitely with the severity of the disease. In ^ c 
;ase of men, the three medians of 252, 352, and » 
ire to be compared with the median of 148 for norm, 
rersons. In the case of women, the corre.sponr mg 
Igures were 188, 209, 272, and, for the normal, 

■ t is of interest to note that free acidity varied ' 
;ame way as did the pepsin, the mean valuc.s lor 
lealed, medical and surgical ulcers in men ‘ r 
54, and 60 respectively, as compared with a ’’ormai 
14. For women, the corresponding figure.s loi 
,vere 42, 47, 51, and 35. , 

In the case of many of the patients with duoi . 
alcer who were operated on, the surgeon de.«cn c 
lesion as being acutely inflamed, multiple, or penc • 
ing, or complicated by the presence of duodenitis, g.^- 
tritis, or a gastric ulcer. On studying the concen 
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tions of pepsin in cases classified under these headings 
we found a number of interesting things. For in- 
stance, median concentrations of pepsin in cases of 
duodenal ulcer complicated by gastric ulcer or gastritis 
were decidedly lower than in cases of simple duodenal 
ulcer. As will be seen in the next section the median 
concentration of pepsin in cases of gastric ulcer was 
only slightly above normal. A possible explanation of 
this is that inflammation of the gastric mucosa ap- 
parently tends to lower the secretion of pepsin and 
acid, which otherwise might be high. When duodenal 
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those for medical and surgical ulcers. The mean 
acidity of 52 lies between values for healed and medical 
ulcers. In our series of twenty women, it is curious 
that the median figure for pepsin was the same as 
that of the median of the normal controls ; the mean 
acidity was eight points above normal, corresponding 
to that for healed ulcers. 

It is obvious from this that estimations of the con- 
centrations of pepsin and acid are equally useless to 
the clinician, who, in these puzzling cases, has to de- 
cide whether or not an ulcer is present. 
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Fig. 1. Percentage distributions of concentrations of pepsin in test-meal juice obtained from men 
and women with different gastric and duodenal diseases. 


ulcer was complicated by duodenitis, the median con- 
centration of pepsin was approximately the same as 
that observed in the case of the whole group of surgi- 
cal duodenal ulcers, and in the cases of penetrating and 
of multiple duodenal ulcers. In patients in whom the 
ulcer was producing obstruction, there was a high 
median value of 583 units. 

The acuteness of the inflammatory process was re- 
flected in the levels of concentration of pepsin ; in those 
cases in which the ulcer was described as being acutely 
inflamed the median was 903 units whereas in those 
in which it was said to be subacutely inflamed, it was 
514 units, and in those with a more chronic type of 
ulcer it was only 483 units. 

Curiously in the case of 112 patients who had had 
one or more hemorrhages and in a group of twenty- 
six who had suffered with intractable symptoms, the 
median concentration of pepsin was only 375 units. 

Pseudo-ulcer. We use the tei-m “pseudo-ulcer” to 
describe a syndrome resembling ulcer in patients in 
whom an ulcer cannot be demonstrated. The patients 
usually show the same tense, sensitive, nervous make- 
up which is seen so commonly in persons with true 
ulcer. 

Table I shows that the figure for median concentra- 
tion of pepsin in men was 405, which lies between 


Gastnc ulcer. In men with gastric ulcer the median 
concentration of pepsin was 253 units which coiu'es- 
ponds with that of healed duodenal ulcer. The mean 
acidity in this group of seventy-five was that of normal 
persons. As we have shown in a paper based on the 
analysis of data from a much larger group of patients, 
the acidity is usually somewhat reduced below the level 
of normal. 

In a group of twenty-one women with gastric ulcer 
the median pepsin was about normal and the mean 
acid was seven points above normal. 

Carcinoma of the stomach. The reader must be 
warned at this point that since, in the case of carci- 
noma of the stomach, we were most concerned with 
the problem of diagnosis, which is seldom difficult ex- 
cept when the lesion is small and ulcei--like, most of 
the persons selected for study were of the type who 
have considerable free acid in the gasti-ic juice. Sixty- 
seven per cent of the men and 60 per cent of the 
women had such free acid, and the z'espeetive means 
for data from these men and women were 33 and 36 
units. 

It is interesting to note that the men with carcinoma 
showed a median concentration of pepsin of 276 units 
which is to be compared with 253 for benign gastric 
ulcer and 252 for healed duodenal ulcer. In women 
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the median pepsin was 127 which is almost identical 
with the normal of 126. 

Obviously then, estimations of pepsin cannot con- 
tribute anything to the oftentimes difficult problem 
of differentiating carcinomatous and benign gastric 
lesions. 

The stomach that has been operated upon. It is 
generally conceded today that a successful gastro-en- 
terostomy lowers gastric acidity. Now we find that in 
seventy men who returned to report satisfactory i-e- 
sults after this operation, the median pepsin value 
was 126. If we assume that, before operation, these 
patients had a median pepsin of about 500, such as we 
find in the cases of Mayo Clinic patients with surgical 
duodenal ulcer, then we must conclude that the opera- 
tion reduced the concentration of pepsin to a fourth of 
its former value, while, at the same time, it reduced 
the acidity to two-thirds of its presumable former 
value. 

Curiously, in our series of seventeen women with a 
successful gastro-enterostomj-, the figure for median 
jiepsin was only 34 units lower than that for women 
with surgical ulcer. Still more curious is the fact that 
in the case of twenty-four women with recurrent ulcer 
after gastro-enterostomy, the median pepsin value was 
136, which is closer to the normal of 126 than to the 
272 for surgical ulcer, but with such a small group it 
is impossible to say whether or not this low figure has 
any significance. 

In the case of 207 men who had submitted to gastro- 
enterostomy and who returned with symptoms of 
ulcer, the median pepsin value was 212, which is to be 
compared with the 126 for a group of patients with 
successful gastro-enterostomy and the 501 for patients 
with surgical duodenal ulcer. 

Evidently, in the presence of an active ulcer after 
gastro-enterostomy, the secretion of pepsin is in- 
creased much as is the secretion of acid. 

There were forty-eight men and nine women who 
returned after a successful operation on the stomach 
other than gastro-enterostomy. In mo.st cases this was 
a pyloroplasty. In men the median pepsin value was 
practically the same as that seen in cases of succe!;.sful 
gastro-entcro.stomy but in women it was 25 per cent 
higher. 

In the case of the 140 men with unhealed or recur- 
rent ulcer after some gastric operation, other than 
gastro-enterostomy, the median pepsin value was 414, 
which is to be compared with the 130 for patients with 
similar but succe.ssful gastric operations and the 212 
for patients with an unsatisfactory gastro-enteros- 
tomy. 

In the case of thirteen women with unsuccessful 
gastric operations, other than gastro-enterostomy, we 
found the presence of an ulcer associated with lower 
concentrations of pepsin. The median of 230 units is 
to be compared with the 298 units for women with a 
succe.ssful gastric operation other than gastro-entero.s- 
tomy. and the 136 units for women with an unsuccess- 
ful gastro-enterostomy. 

Figure 1 shows percentage distributions of concen- 
trations of pepsin in test-meal juice obtained from 
men and women with the commoner types of gastric 
and duodenal disease. 


CONCLUSIONS 

It is obvious from the figures in Table 1 tint th? 
median concentration of pepsin in gastric juice rn- 
closely correlated with the severity of the .symptom, 
produced by ulceration in duodenum or stomndi. fin. 
fortunately for the clinician, there was so much 
individual variation in the figures and so much 
overlapping of distributions representing data from 
normal calm persons, from highly nervous persons 
and from patients with the several diseases, that it is 
not likely that an estimation of the concentration ot 
pepsin can ever have much diagnostic value. The test 
fails the physician just where he most needs help, 
namely in differentiating pseudo-ulcer from duoden.ni 
ulcer and malignant from benign gastric ulcer. 

In the ne.\t paper we shall take up the possible value 
of determinations of pepsin in detecting the patient 
with ulcer who is likely to do badly after an operation 
on the stomach. 

SUhlMARY 

Studies were made of concentrations of pepsin foiiml 
in the gastric juice of 1937 men and 437 women suf- 
fering with several types of gastric and duodenal 
disease, with or without the modifying influence of 
a successful or an unsuccessful operation on the 
stomach. 

Concentrations of pepsin were estimated by a modi- 
fication of the Gates-Gilman-Cowgill method. The 
median w’as used as a measure of central tendency. 

In cases of duodenal ulcer the concentration of 
pe'psin ivas considerably higher than normal, and it 
varied with the severity of the symptoms of the dis- 
ease and with the degree of acuteness of the inflam- 
matory process. 

There was a similar gradation in the acidity of 
gastric juice obtained from patients with the different 
types of ulcer but the differences were not so great. 

In cases of pseudo-ulcer in men the median pepsin 
value lay between the figures for cases of medical and 
surgical duodenal ulcer. In women with pseudo-ulcer 
the median pepsin did not differ from that of normal 
controls. 

In men with gastric ulcer the median pepsin value 
was slightly increased ; in women it was practic.all.' 
that of the noi'mal controls. 

In the case of carcinoma of the stomach data were 
taken mainly from patients wdth small lesions and free 
hydrochloric acid in the gastric juice. In the men the 
concentration of pepsin was slightly increased to a 
level about that seen with benign gastric ulcer; in the 
women there was no change from normal. 

In the case of men in whom a gastro-enterostomj 
had been successful, median concentration of pep-^in 
was normal, which means probably that there had been 
a drop of about 375 units from the high median value 
found in patients with surgical ulcer. This diop of 
75 per cent is greater than the 34 per cent diop ob 
served in gastric acidity. 

In the presence of a recurrent duodenal ulcci or o 
a jejunal ulcer following gastro-entero-stomy, the con 
centr.ation of pepsin appeared to be increased. 

The same type of change was obseiwed when ulccra 
tion followed other types of operation on the .stomach 
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or duodenum. In women the groups studied after 
operations were so small that no positive conclusions 
could be drawn as to the slight changes obseiwed in 
the median concentration of pepsin. 

Unfortunatel}' the individual variability in pepsin 
readings is so large, and the overlapping of distribu- 


tions so gieat, that estimations of this ferment can 
seldom have much diagnostic value. 
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TF only the gastro-enterologist could tell in advance 

which of his patients with ulcer, if sent for surgical 
treatment, would promptly get well and stay well, and 
which would soon return with the lesion reactivated 
or with a new one boring into the jejunum, his life 
would be much happier, and no longer would he let a 
small percentage of very bad results restrain him from 
making use of an operation which, in most cases, 
works perfectI}L 

Under the compulsion of this fear, every clinician 
and surgeon of experience has developed a set of 
“hunches” which cause him to refuse operation to 
certain patients, usually the tense, nervous ones with 
a high gastric acidity. But how many practitioners 
have taken the time to record their prophecies and 
then, later, to compare them with what actually hap- 
pened? Or how man}’’ have correlated the degree of 
gastric acidity found at the time of the first examina- 
tion with the results obtained after operation? 

Because pi*evious studies at this Clinic (1) had 
shown that there is nothing distinctive about the 
gastric acidities of the patients who do badly after 
gastric operations, we were particularly desirous of 
seeing if analyses of another component of gastric 
juice, in this case pepsin, would have any better prog- 
nostic value. We here report work done to see if there 
is any correlation between the concentration of pepsin 
in the gastric juice and the character of the results 
obtained after operation on the stomach. 

TECHNIC 

In estimating concentrations of pepsin, we used a modi- 
fication of the Gilman-Cowgill method, details of which 
can be found in a paper by Osterberg, Vanzant, and 
Alvarez, published in 1933 (2). In most cases we used_ ^ 

Studies I and II of this series bore the general titIe,-“SUidies of’ , 
Gsstric I^opsin.** • 
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gastric juice withdrawn one hour after the giving of a 
test meal consisting of eight arrowroot crackers and 400 
c.c. of W’ater. When fasting or histamine juice was used, 
the figures expressing concentration or amount of pepsin 
were converted into terms of concentration of pepsin in 
test-meal juice, with the help of factors given in paper III 
of this sei’ies (3). The median was used instead of the 
mean as an index of central tendency. The figures for 
concentration of pepsin for men and women were so dif- 
ferent that we studied them separately. 

RESULTS 

In preparing for the analysis here reported we 
began a few years ago to study cases in which the con- 
centration of pepsin in the gastric juice was known 
and in which the patient, after an operation on the 
stomach, returned to this Clinic with recurrent symp- 
toms of ulcer. When we began to write this paper, we 
had data from thirty-eight such cases in which a diag- 
nosis of “recurrence” had been made after study here. 
In order to secure data from a control group of persons 
who had had, first, the necessary study of the gastric 
juice, second, an operation on the stomach, and third, 
a good result, we sent out a questionnaire which 
brought in 238 replies. These answers were segre- 
gated into three groups denominated “entirely satis- 
factory,” “slight indigestion,” and “possible recur- 
rence.” 

All the data analyzed in this paper were from 
patients wth duodenal ulcer; we did not find any case 
of recurrence following operations for the relief of 
gastric ulcer or combined gastric and duodenal ulcer. 
Altogether we had data from 233 men and forty-three 
women. In 162 cases, the operation performed was 
gastro-enterostomy ; in ninety-two, it was pyloro- 
plasty; in twenty-one, it was resection, and in one case, 

- -^ jt' was a simple excision of the ulcer. 

^.-'O^examining the data we found that, in the case 
' men who secured a perfect result, the 
mediaXjihpsin concentration, before operation, was 
' ' ■ 433 un'itsy This figure stands halfway between the 
^ median jff 852 for cases of “medical” ulcer and the 
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median of 501 for cases of “surgical" ulcer, reported 
by us in paper IV of this sei-ies (4). The men who 
were suffering with symptoms which suggested the 
presence of a recurrent or new ulceration were found 
originally to have had a median concentration of 467 
units of pepsin, while those men in whose case a 
definite diagnosis of recurrent or new ulceration ■was 
made, had originally a median concentration of 485 
units. 

Even if we could be sure that these small differences 
in the median would be maintained if we were to study 
thousands of cases, the differences are so small and the 
overlapping of distributions is so great that we must 
conclude that the concentration of pepsin in an indivi- 
dual must be without prognostic value. Incidentally, 
it should be noted that in each group the median value 
was less than 500 units which marks the upper limit 
of normal. 

In the case of the women, the groups were so small 
that little can be inferred from the diffei'ences ob- 


served in the median values for pepsin. Curioudv 
the highest concentrations of pepsin were found iii 
patients who obtained the best results, and the lowest 
in patients who suffered a recurrence. ^ 

CONCLUSIONS 

It is obvious from this w’ork that measurements of 
concentration of pepsin in the gastric juice have no 
prognostic value. 
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S EVERAL years ago, Danysz-Michel and Koskowski 
(1922) (1) and Farnum (1926) (2) reported a 
falling off in gastric secretion in animals placed on a 
diet poor in vitamin B,. Gildea, Kattwinkel, and 
Castle (1930) (3), using a similar diet, did not see 
mucii change in gastric acidity, and Cowgill and Gil- 
man (1934) (4) had some negative results, but Web- 
ster and Armour (1934) (5) and Komarov (1934) (6) 
reported that the stomachs of their dogs regularly be- 
came anacid. This happened usually after the animals 
had been on the deficient diet for about three weeks, 
and the gastric mucosa returned to normal within a 
few day.s after a complete ration was again supplied. 

^^Thi« work wns niiuJe x>o«5lblc through n grant from the Josiah Mncy, 
Jr.. Foumlntion. 
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These results of Webster and Armour and Komaro' 
were so striking that the senior writer of this paper 
decided that the experiment should be repeated on men 
and ivomen. Obviously, if this type of dietarj e 
ficiency ivere promptly to produce anacidily in man. 
the medical profession might find itself in pozse.ssion 
of a convenient method of treatment for intrac a c 
ulcer. Fortunately for our purpose, experimenters 
seemed to agree that lack of vitamins other than , 

had no effect on gastric juice. • n i.c 

Against the hope that food deficient in B, niig i 
helpful in cases of ulcer was the fact, repor c . 
several observers (Sure and Thatcher, in 193 ' > 

and Dalldorf and Kellogg in 1932 (8)), that sue 
diet sometime.s seems to produce peptic ulcer ^ 
Actually, Sure and Thatcher recommended that • ' 
tempts be made to treat ulcer ivith a diet ric 
vitamin B,. 
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Fig, 1. (Dr. P.). Curves showing daiiy changes in concentrations of acid and pepsin; 
in the gastric juice, and changes in weight. 


After reviewing these contradictory reports of ex- 
periments on animals, we turned to the literature on 
beriberi to see if patients with this disease suffer with 
anacidity, and again we were puzzled. Kitamura and 
Shimazono (1912) (9) studied the gastric juice of 
eighty-seven Japanese soldiers with beriberi and found 
only about a third with anacidity and subacidity. In 
most of these cases the disease was severe. Ohta and 
Izumita (1930) (10) studied children with beriberi 
and found most of them with an anacid or subacid 
stomach; a few had normal acidity, and a very few, 
hyperacidity. Contrary to the experience of the ex- 
perimenters with dogs, the Japanese physicians found 
that in the children, gastric acidity returned to normal 
only after three months of treatment. 

In Vedder's monograph (11) on beriberi, we did not 
find any reference to the incidence of peptic ulcer in 
patients with this disease, but in a review by Cowgill 
(1934) (12), we found that Middleton (1914) (13) re- 
ported a case of duodenal ulcer complicating beriberi. 
We haven’t access to this paper so we do not know if 
the beriberi resulted from the use of too restricted a 
diet in the treatment of ulcer. Sixty-five per cent of 


Kitamura and Shimazono's sick soldiers were without 
symptoms of indigestion. 

As we were starting our experiment we found the 
articles by Elsom (1935) (14), who kept two persons 
for five months on a diet modei*ately deficient in 
vitamin B^. It should be noted that the two persons 
studied by Elsom were chosen because they had al- 
ready shown symptoms suggesting the presence of 
beriberi. In one case, gastric acidity was normal when 
tested at the end of the period of dietary restriction, 
and in the other, acid could be obtained only after in- 
jecting histamine. 

On April 15, 1935, after consultation with G. R. 
Cowgill and R. M. Wilder, we began the expei’iment 
here reported with three volunteei's. Dr. P., a man, 
twenty-nine years of age, was 174 cm. (5 feet 9 inches) 
in height, and weighed 67.5 kg. (148.5 pounds). His 
basal metabolic rate (the mean of four tests) was 
— 10% and his ideal weight 69 kg. Mrs. P., twenty- 
seven yeai’s of age, was 169 cm. (5 feet 7 inches) in 
height, and weighed 50 kg. (110 pounds). Her basal 
metabolic rate (the mean of four tests) was -7%, and 
her ideal weight was 63 kg. Miss S., aged forty -five 




04 


American Journal of Digestive Diseases and Nutrition 



:ears, was 166 cm. (5 feet 5 inches) m height and 
veighed 76 kg. (167.5 pounds). Her basal metabolic 
•ate (average of three tests) was -21%, ana her ideal 
,veight was 66 kg. All were interested in "medicine 
ind could be depended on not to eat anything but what 
was prescribed. All three remained at work. 

The first two have always enjoyed good health an 
good digestion; the third suffers with an ulcer^ike 
syndrome but has no demonstrable ulcer in stomach oi 
duodenum. 

In prescribing the diet for these three pei^ons we 
were guided bv the standards given in Cowgill s 
splendid monograph (15) on the vitamin B require- 
ment of man. From his chart number 6, we found that 
the minimal vitamin/calorie ratio for Dr. P. was about 
1 85 Mrs. P.’s ratio for her actual weight was 1.40 
and for her ideal weight. 1.80. Miss S.’s ratio for her 
actual weight was 2.15 and for her ideal weight 1.8o. 

For the sake of convenience in calculating and ^umd- 
ling the diet all three volunteers were given a diet 
which supplied 2200 calories and 2687 units of '’it‘'™‘.il 
B This a vitamin /calorie ratio of 1.2 wnicn, u 
maintained for a sufficiently long period, should cer- 
tainly have re.sulted in illness. Fortunately, beriberi 
doe.s'not appear until a deficient diet has been con- 
sumed for at least three months (Vedder, 1913) (11). 

■\ gastric analvsis was made almost every day. Miss 
F. was already well-used to the stomach tube, and the 


other two soon became accustomed to passing it them 

We used the usual test meal 
Clinic consisting of eight arrowroot cooki s ^Mth 4 « 
c.c. of water. The gastric juice ;vas remo\cd afte 
hour with the help of a small-cahbei Sa^^^el t ^ 
The acidity was titrated in the usual ^ . 

Topfer’s reagent and phenolphthalein. ^ ju 

measured with a modification of t e ’ 
method described by Osterberg, Vanzant, and A 

'“e’fiSL ot th. experiment 

establishing base lines of gastric “cidit ‘ 
tration of pepsin while the volunteers w 

diet. On the first day of ' .^^!j,ere the 

their meals at the Rochester Diet Kilch® 
food, low in vitamin B content, The 

meal they ate all the f nX^ vl>o 
only complaint made came from tli® * 1’ ,verc 

were restricted as to calories, naturall. . 

“"Sure 1 summarlros thn results ot 11.0 ^'““; 
on Dr. P. After the f.rst du,'. when » Z'" w«s 
accounted for the marked f "Lyt unit?, 

found to have a free acidity "^^'’^he acidity 

Soon after he went on the dropped to 

rose to a mean around 42 units, and later ,t dropp 
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about 38 units. During most of the experiment, the 
concentration of pepsin varied around 150 units, which 
is normal. 

Three days before the end of the experiment, Dr. P. 
w’as overjoyed to hear that he could soon eat freel}’ 
again. He had been working hard, eating less than he 
wanted, losing weight, and suftering somewhat from 
hunger. Accordingly, when he saw relief on the way, 
his mind filled with thoughts of food, and he amused 
himself with plans of the meals he was going to order. 
Apparently as a result of this there came a sudden 
upward surge in the concentration of the pepsin in- 
the gastric juice. It rose to a level of 480 units, which 
is about the upper limit of normal. Three days later, 
when he began to eat what he pleased, there came a 
second remai'kable rise, this time in the free acid titer 
of the juice. 

Dr. P. lost pounds (4.3 kg.) during the experi- 
ment, most of this being due to the caloric deficiency in 
the diet. He lost another ^2 pound (0.2 kg.) during 
the five days following the cessation of the experiment, 
and then he gained 3 pounds (1.4 kg.) A month later, 
he had not gained any more of the lost weight, but this 
may have been due to the fact that he has seldom 
gained during the heat of summer. 

Except for hunger, Dr. P. felt well throughout the 
period of the experiment. He felt tired during the 
last week, but this may have been due to overwork. 

We cannot see any evidence from this experiment of 
a deleterious effect of the deficient diet on gastric 
acidity; if anything, the acidity was slightly raised. 

The concentration of pepsin in the gastric juice was 
also unaffected. 

The record of ilfrs. P. is very interesting (Fig. 2) . 

She began with a free acidity of about 32 units, with 
limits of 20 and 52 units. On May 14, after she had 
been living on the deficient diet for two weeks, the 
free acidity fell suddenly to around 15 units, where it 
tended to remain, A week later, on May 21, much 
soreness of the throat appeared, with general malaise 
and a temperature of 101° F. She was in bed three 
days but kept to the diet. The free acidity continued 
to fall and, on May 28, it w'as only 8 units. Suddenly, 
on June 3, the acidity increased to 36 units and re- 
mained high for four days, until she again became in- 
disposed, this time with an ordinary cold. Two days 
later, the free acidity was 14 units. It then climbed 
steadily until June 20, when it was 46 units, and the 
experiment was terminated. During the next twelve 
da}'s, while Mrs. P. ate what she pleased, the trend of 
the gastric acidity was downward. 

The impression gained is that, in this case, a de- 
ficient diet plus a sore throat or a cold greatly lowered 
the acidity. It seems probable that the sudden drop 
in acidity which took place a week before the throat 
became sore was due to the entrance of the infectious 
agent into the body. The sore throat was one of the 
most severe Mrs. P. had ever had. Curiously’ it did 
not produce enough immunity to protect her against 
the coming of the coiyza; and curiously also, the 
coi'yza was not associated with any prodromal diop in 
acidity. Furthermore, so far as the acidity is con- 
cerned, recovery took place differently with the two 
infections. Since Mrs. P. had not had a cold m nine 
years, she may well be right when she suggests that 
the deficient diet probably lowered her resistance to 


respiratory infections. It is interesting to note that 
the concentration of pepsin was not affected either by 
the diet or the infections. 

The question next arises: Do colds usually reduce 
gastric acidity in persons living on a normal diet? So 
far as^ we have gone, the evidence is against this as- 
sumption. In one young woman with functional in- 
digestion and 20 units of free hydrochloric acid in the 
stomach, an analysis made when she had a cold showed 
34 units. Similarly, in a young man Avith what ap- 
peared to be chronic mesenteric lymphadenitis, a 
gastric analysis made when he was feeling well showed 
20 units of free hydrochloric acid ; later, when he had 
a bad cold, there were 42 units, and still later, when he 
had an acute flare-up of his abdominal infection with a 
]eukocjd;osis of 18,600 cells, there Avere 32 units of 
free acid in the stomach. Another young man Avith 
chronic headache and 40 units of free acid had 16 units 
four days later Avhen he came doAvn with a cold. A 
middle-aged Avoman, examined Avhen she had a severe 
cold, had 20 units of free acid, which is not necessarily 
abnormal. Unfortunately, in this case, Ave could not get 
a control reading Avhen she Avas Avell. The Avork of 
Vanzant (1931, 1932) (17, 18) and others shoAved that 
fever Avill reduce gasti-ic acidity both in animals and 
man. Our impression is that the marked and sudden 
drops in acidity seen Avith respiratoiy infections in the 
case of Mos. P. were due partly to the defective diet. 

Mrs. P. gained 1 pound (0.5 kg.) during the first 
ten days on the deficient diet; later she lost 4 pounds 
(1.8 kg.), but she gained 2 pounds (0.9 kg.) before she 
began eating as she pleased. Except for the colds, she 
felt Avell throughout the experiment and had a good 
appetite. This is interesting because it is often said 
that the first result of eating food deficient in Bj is 
loss of appetite. 

As a subject for this experiment Miss S. had the ad- 
A'antage that her gastric acidity Avas often abnormally 
high, and she suffered at times Avith an ulcer-like 
syndrome. We hoped, therefore, to see what the diet 
could do for a person Avith an “ulcer constitution.” 
Disadvantageous was the fact that she Avas nerAmus. 
temperamental and impressionable. This was reflected 
even in the figures for the basal metabolic rate. While 
there Avas almost no variation in the results of the two 
series of four tests each, made on Dr. and Mrs. P., the 
results in the case of Miss S. Avere -27, -21, and -16%. 
Judging from Figure 3, the emotional instability Avas 
reflected much more in the curve representing concen- 
tration of pepsin than in that representing acidity. 

It is hard to tell anything about the result of the ex- 
periment Avith Miss S. because she was so distressed 
and upset from the moment she Avent on the deficient 
diet that in two Aveeks she had to give up and go back 
to her usual ways of eating. It is conceivable that the 
loAV reading for free acid of 18 points, observed three 
days after she went back on a full diet, was due to the 
temporary lack of vitamin B^, but this is improbable 
since the acidity fell to the same Ioav level a month 
later when she Avas on a normal diet. 

It may be worth noting that each of the three dips 
in the curve of free acidity appeared from nine to 
eleven days before the beginning of menstruation. In 
the case of Mrs. P. and the two Avomen previously 
studied by Vanzant and Alvarez (1931) (19), the men- 
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to produce anemia. Some experiments by Strauss and 
Castle (1932) (22) suggested that part of the vitamin 
B complex may have something to do with pernicious 
anemia. Remissions were obtained in this disease by 
giving several types of extracts containing vitamin B. 

In the cases of Dr. and Mrs. P., the loss of hemo- 
globin was more marked than the loss of erythrocytes. 
Thus Dr. P. lost 11 per cent of his hemoglobin and 7 
per cent of liis erythrocytes; Mrs. P. lost 11 per cent 
of her hemoglobin and 8 per cent of her erythrocytes, 
and Miss S. in about thirteen weeks lost 11 per cent of 
her hemoglobin and gained 7 per cent in the number 
of erythrocytes. 

Careful calculations of the iron content of the diet 
given the three volunteers shows that it approximated 
Sherman’s standards for minimal requirements. It 
contained 0.0093 gm. as compared with the 0.010 gm. 
of the standard. From this it does not look as if the 
rapid fall in hemoglobin could have been due to a lack 
of iron. In view of the experience with beriberi, it is 
hard to blame it on the lack of vitamin B^, and it is 
hal'd to say why the body continued to lose hemoglobin 
after it was supplied with a normal diet. No yeast or 
other rich source of vitamin B^ was given during the 
period of recovery. It may be that the loss of hemo- 
globin came because the deprivation of vitamin Bj was 
more severe than that observed even in an Oriental 
prison camp. 

SUMMARY 

Two persons were maintained for six weeks and one 
was maintained for two weeks on a diet markedly de- 
ficient in vitamin B,. The vitamin/calorie ratio was 
1.2 instead of the minimum of about 1.8, required on 
the basis of Cowgill’s standard. 


The concentrations of hydrochloric acid and pepsin 
in the gastric juice were measured almost every day. 
In two of the subjects of the experiment there were 
no_ definite changes in the gastric juice, and in the 
third the only changes consisted in two falls in acidity, 
each associated with a respiratory infection. 

The two persons who continued with the experiment 
for six weeks felt well and enjoyed a good appetite; 
in fact, one was uncomfortably hungry the whole time. 
The third person was so apprehensive and upset from 
the start that in her case no conclusion can be drawn 
as to the effect of the diet. 

The most striking change observed in all three 
persons was in the hemoglobin content of the blood. 
In all three persons, this fell off 11 per cent, while at 
the same time there was a drop of 7 or 8 per cent in 
the erythrocyte count. In the case of the man these 
losses were rapidly regained after the return to a 
normal diet. In the women recovery was slower. The 
loss of hemoglobin can hardly be ascribed to a defi- 
ciency in the iron content of the diet because the devia- 
tion from the minimal standard was so slight. 

In the case of one of the women studied, menstrua- 
tion did not seem to have any effect on the concentra- 
tions of acid or pepsin in the gastric juice. In the 
case of the other woman, it may be significant that 
the three lowest points on the curve representing 
acidity each preceded by about eleven days the begin- 
ning of menstruation. 

The work here reported indicates that a diet de- 
ficient in vitamin Bj, by itself, is not likely to produce 
much reduction in gastric acidity. It is possible, how- 
ever, that such a diet might reinforce the lowering 
effect on gastric acidity of fever induced by injections 
of foreign protein. 
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SECTION I V — Roentgenology 


Roentgenosraphic Studies of the Mucous Membrane of the Colon 

I. The Normal Pattern 

By 

FRANZ J. LUST, M.D. 
and 

HARRY G. JACOBI, M.D. 

NEW YORK. NEW YORK 


D etail studies of the inner surface of the colon 
are rather difficult to obtain. Even more difficult 
however, is the interpretation of these mucosal pat- 
terns. A more generalized knowledge of this subject 
would certainly open up a large field of valuable in- 
formation and help materially in the diagnosis of 
colonic lesions. This subject has not received, in this 
country, the attention that it merits. Abroad, such 
men as Kalkbrenner (1), Knothe (2) and Berg (3), 
have all utilized this method a great deal. 

In order to appreciate fully the detailed musocal 



Fig. 1. General mucosal detail of colon obtained by use of 
our technique. 


pattern which we are about to describe, it becomes 
necessary to sketch briefly the anatomical structure of 
this mucous membrane together with its physiological 
action. 

The large bowel contains the mucosa, muscularis 
muco.sae, submueo.«a, the muscularis propria, and the 
serosa. The mucosal folds which are observed in the 
colon, during difTcrent stages of activity, are not part 
of the permanent structure or p.attern, but are the 
re.sult of the so-called “plastic” action. The mucosal 
folds thus formed in this “plastic” action contain 

SubmUtM jAnuiry 17. 
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mucosa, muscularis mucosae and the submucosa. It is 
the roentgenographic reproduction of these fold."! by 
means of a thin layer of opaque material, which con- 
stitutes the main objective of this method. The ver> 
richly developed nerve fibres, in the form of Meissner’s 
plexus and the ganglia of the muscularis mucos.nc. 
constitutes the local nerve apparatus which determines 
and controls this pattern formation. The muscularis 
propria by means of its circular and longitudinal 
fibres, plays an important part in regulating the cali- 
bre of the colon. By its action, alternating pressure 
and suction effects are created, producing a pumping 
effect. This acts as a regulatory mechanism for the 
movement of the colonic contents. 

The bulk of the fluid contents of the colon also in- 
fluences the mucosal pattern. The greater the amount 
of the contents, the more distended the vi.scus becomes 
and as a result, less of the mucosal detail is obtained. 
With the emptying of the colon, the reverse process 
takes place with the result that instead of visualiring 
only the edges of the gut, the actual details of the 
mucosal folds are obtained. Similarly when barium is 
introduced into the colon, moderately distending it. 
very little mucosal detail is possible. The success of 
the method here employed depends therefore upon the 
retention of only small amounts of the opaque mixture 
remaining in the colon, after the greater part of the 
opaque enema has been evacuated. 

The normal mucous membrane relief of the various 
parts of the colon, reveals a more or less characteristir 
pattern formation and it is only by clearly understand- 
ing these normal appearances, that structural defects 
in the lining of the large gut, can be detected, lu 
reality, however, the changes which are observed and 
reproduced are records of changes in the elasticity of 
the colon. This inherent elasticity is very sensitive to 
pathological processes which either by pressure or 
traction on the viscus, alter the normal musocal pat- 
tern. 

PROCEDURE 

The chief objective is to obtain an ideal distribution 
of the contrast substance throughout the colon, in 0"= 
evenly a layer as possible. This layer must be so tbin 



SECTION I V — Roentgenology 


Roentsenosrapliic Studies of the Mucous Membrane of the Colon 

1. The Normal Pattern 

By 

FRANZ J. LUST, M.D. 
and 

HARRY G. JACOBI, M.D. 

NEW YORK, NEW YORK 


D etail studies of the inner surface of the colon 
are rather difficult to obtain. Even more difficult 
however, is the interpretation of these mucosal pat- 
terns. A more generalized knowledge of this subject 
would certainly open up a large field of valuable in- 
formation and help materially in the diagnosis of 
colonic lesions. This subject has not received, in this 
country, the attention that it merits. Abroad, such 
men as Kalkbrenner (1), Knothe (2) and Berg (3), 
have all utilized this method a great deal. 

In order to appreciate fully the detailed musocal 



Fig. 1. General mucosal detaii of colon obtained by use of 
our technique. 


pattern which we are about to describe, it becomes 
necessary to sketch briefly the anatomical structure of 
this mucous membrane together with its physiological 
action. 

The large bowel contains the mucosa, muscularis 
mucosae, submucosa, the muscularis propria, and the 
serosa. The mucosal folds which are observed in the 
colon, during diffei-ent stages of activity, are not part 
of the permanent structure or pattern, but are the 
result of the .so-called “plastic” action. The mucosal 
folds thus formed in this “plastic” action contain 
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mucosa, muscularis mucosae and the submucosa. It is 
the roentgenographic reproduction of these folds by 
means of a thin layer of opaque material, which con- 
stitutes the main objective of this method. The very 
richly developed nerve fibres, in the form of Meissner’s 
plexus and the ganglia of the muscularis mucosae, 
constitutes the local nerve apparatus which determines 
and controls this pattern formation. The muscularis 
propria by means of its circular and longitudinal 
fibres, plays an important part in regulating the cali- 
bre of the colon. By its action, alternating pressure 
and suction effects are created, producing a pumping 
effect. This acts as a regulatory mechanism for the 
movement of the colonic contents. 

The bulk of the fluid contents of the colon also in- 
fluences the mucosal pattern. The greater the amount 
of the contents, the more distended the viscus becomes 
and as a result, less of the mucosal detail is obtained. 
With the emptying of the colon, the reverse process 
takes place with the result that instead of visualizing 
only the edges of the gut, the actual details of the 
mucosal folds are obtained. Similarly when barium is 
introduced into the colon, moderately distending it, 
very little mucosal detail is possible. The success of 
the method here employed depends therefore upon the 
retention of only small amounts of the opaque mixture 
remaining in the colon, after the greater part of the 
opaque enema has been evacuated. 

The normal mucous membrane relief of the various 
parts of the colon, reveals a more or less characteristic 
pattern formation and it is only by clearly understand- 
ing these normal appearances, that structural defects 
in the lining of the large gut, can be detected. In 
reality, however, the changes which are observed and 
reproduced are recoi-ds of changes in the elasticity of 
the colon. This inherent elasticity is very sensitive to 
pathological processes which either by pressure or 
ti’action on the viscu.s, alter the normal musocal pat- 
tern. 

PROCEDURE 

The chief objective is to obtain an ideal distribution 
of the contrast substance throughout the colon, in as 
evenly a layer as possible. This layer must be so thin 
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Fig. 4. Descending Colon showing the “parallel lines" ar- 
rangement of the mucosal folds. 

REPORT OF STUDIES 

Roengenographically, the structure of the mucosal 
pattern of the colon appears as different forms and 
arrangements of alternating longitudinal and trans- 
verse folds. The transverse folds undergo a constant 
decrease in size as the terminal end of the colon is ap- 
proached. As a result of this a different picture is im- 
parted to the various portions of the colon. 

Fig. 1: Shows the general effect which is usually 
obtained by following the above mentioned technique. 
On careful examination the general mucosal pattern 
of the different parts of the colon may be noted. 

In the cecum, we find that the transverse folds are 
quite prominent and heavy and appear in a gi'eat 
variety of forms and combinations. As a result of this 
the transverse rugae can be seen running in different 
directions and at various angles to the axis of the 
cecum. This appearance constitutes the so-called usual 
mucosal pattern seen in the cecum. Fig. 2 .shows this 
arrangement of ti'ansvcrse rugae in greater detail and 



when this picture is obtained, it is to be considered 
fairly characteristic of the normal mucosa! pattern nf 
the cecum. ‘ 

Fig. 3 : Shows the mucosal pattern seen in the 
transverse colon. The main features observed in this 
portion of the colon may be summed up briefly as fol- 
lows; (1) There is a marked uniformity of' appear^ 
ance noted throughout this entire region. (2) A de- 
crease in the size of the transverse rugae occurs as 
compared with those of the cecum. (3) An increase 
takes place in the size of the longitudinal rugae. There 
is produced as a result of the above changes an 
arrangement of the rugae into alternating groups of 
transverse and longitudinal folds. The so-called haiis. 
tral units are here seen as consisting usuallj of three 
transverse and the same number of longitudinal rugae. 
This formation can be seen particularly well in Fig! 
3A. In most cases anjm'here from two to four trans- 
verse folds usually alternate with an equal number of 
longitudinal folds. Sometimes, however, the axes of 
the transverse rugae appear somewhat distorted, re- 
sulting in a Y shaped or chain effect of the mucosal 
pattern, similar to that seen in Fig. 3B. 

In the descending colon, the pattern again shon.s a 
change in the structural picture due principally to the 
diminished size of the transverse rugae. Usually, the 
transverse folds are so faint that the longitudin.al 
rugae alone are visible. As a result of this there is 
imparted to the picture the appearance of a series of 
“parallel lines” which resemble very much that of 
railroad tracks. Fig. 4 demonstrates this arrangement 
very well. 

In the region of the sigmoid the rugae are found 
to be much broader, and are mostly Y shaped in their 
arrangement. Fig. 5 shows the mucosal pattern seen 
in upper and lower sigmoid. 

Sometimes a picture is seen similar to that in Fig. 
6, where the mucosal pattern while having the usual 
form, becomes more or less disrupted or bi’oken up in 
its outline. The normal general appearance howe\cr, 
is still retained. Some authors (Knothe) have in- 
terpreted such an appearance as being due to some 
form of irritation of the colon. Up to the present time 



5 A 5 B 

Fig. 5. A — Mucosal pattern of upper sigmoid. B — Mucosal pattern of lower sigmoid. 
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Fig. 6. Disrupted or "broken iine" effect of mucosai pattern. 


however, we have not become sufficiently convinced of 
this, and feel that this irregularity or interruption in 
the outline is nothing more than a variation of the 
normal picture and of no particular significance. It 
has therefore been so included in this report. 

It must be emphasized that the careful study of the 
individual folds is just as important as that of the 
whole pattern. Normally the individual folds are clear 
cut, nearly straight with no irregularity in the out- 
line. Any interruption in the regularity of the out- 
line, is the result of pathological lesions. 

DISCUSSION 

The present work is based upon the studies of such 
pioneers in colon visualization as Forssell (4), Bergand 
Kalkbrenner (1), and Knothe (2). The investigations 
of the latter contain by far the more extensive and 
detailed study of the subject. In his work, Knothe 
also made use of the simple barium suspension, a 
method quite similar to ours’. Kalkbrenner recom- 


mended a thorium preparation as a contrast substance. 
Many other studies along these lines have been re- 
ported by several European investigators, (5), (6), 
(7). Our literature however, is quite lacking in the 
discussion of this excellent and helpful method. 

There are several distinct advantages which this 
method has over that of the ordinary routine proce- 
dure which is at present in use in this country. (1) 
There is a marked reduction obtained in the so-called 
exaggerated redundancy of the colon with its conse- 
quent overlapping of intestinal loops. (2) The actual 
mucosal surface of the colon is visualized instead of 
the edges or borders of the gut. (3) The displace- 
ment and distortion of the fle.xures which invariably 
I'esults from complete filling of the colon with barium 
or air is eliminated. (4) This method enables us to 
study more accurately the degree of contraction and 
elasticity of the colon wall. (5) Careful analysis of 
the altered appearances of the mucous membrane pat- 
tern is more clearly demonstrated due to changes in 
the nor’'’al elasticity of the colon wall. Such changes 
in the elasticity of the colon wall are chiefly due to 
pathological processes and can be most admirably 
demonstrated by this method. 
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SECTION V — Therapeutics 


Aluminum Hydroxide as an Antacid in Peptic Ulcer* 

By 

W. LLOYD ADAMS, Ph.D.f 
I. H. EINSEL, M.D. 
and 

VICTOR C. MYERS, Ph.D., D. Sc. 

CLEVELAND, OHIO 


USE OF aluminum hydroxide in the treatment 
of peptic ulcer was introduced in Europe over ten 
years ago. In 1922 Roch (1) i-eported that “Colloidal 
hj’drate of aluminum absorbs hj'drocbloric acid. It 
has proven in our hands the antacid medicament par 
e.xcellence, quite superior to bicarbonate of soda, mag- 
nesia, subnitrate of bismuth, etc.” Practically all re- 
ports up to the present time deal with the results ob- 
tained with proprietary preparations of colloidal alum- 
inum hydroxide. Guillermin (2) called attention to 
the advantages of this drug over the other antacids, 
and Kagan (3) in listing its advantages states that "It 
absorbs e.xcess of hydrochloric acid from the stomach, 
the acid-containing mass passing through into the in- 
testines and finally being evacuated from the lower 
bowel. Colloidal hydrate of aluminum, therefore, actu- 
ally removes from the system the causative acid radi- 
cal (Cl) instead of temporarily neutralizing it.” In 
1929 Crohn (4) reported that a colloidal aluminum 
hydroxide reduced the emptying time of the stomach, 
lowered the gastric acidity and was devoid of deleter- 
ious side eflects. Two years later Kreis (5) reported 
that the drug acted satisfactorily as an antacid, re- 
lieved pain, was eflicient in small doses, and provided 
a protective coating to the ulcer surface. 

This report presents data which have been obtained 
at the Cleveland City Hospital on patients suffering 
from chronic peptic ulcer who have received aluminum 
hydroxide medicament. Several clinical reports have 
been given since the introduction of this therapy at 
the Hospital in 1929 by one of the authors (E), one 
of them quite recently (G). 

A group of twenty-five peptic ulcer iiatients com- 
prised the first study (7). At that time powdered 
aluminum hydroxide (Jlerck and JIallinckrodt) was 
administered, one-half hour after meals, in doses of 
4 grams in water. Observations were made on the 
acid-base balance of the plasma and on the aluminum 
content of the blood and the urine. Eleven complete 

•Kriin thr of Riochemi«lr>' and Medicine (City Hospital 

?c!ic*ni of Mo^Itcinc, Western Recerve University, Cleveland. 
♦The dat.a rrt*~irntra! In thN paper are trl.cn from the dissertation 

nlUe*! I>y W. I.lejd Ad.im< to the Graduate Sehwd of AVesfem Re- 
serve llnlver'Uy, Jure IPST, in partm! fulfillment of the rr^juirc- 
rr.tnt-A of ihr decree i>f Ux'tor of Vhil'^ophy. 
tnmnry TInlvrr«ltj. Ga 
Suhmittrxl Jnnu-ar>' K. U*"* 
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acid-base balance studies were made on four patienb, 
but no changes were noted which could be attributed 
to the therapy. Table I gives the findings on the 
aluminum content of the blood and urine in tln.s series 
of six cases. The data appear to suggest a slight in- 


Table I 

Ahmimm Content of Blood and Urine After Inges- 
tion of Al (OH)^ in Four Equal Doses Daily* 


Case 

Days 

of 

Treatment 

Blood 

Al 

mtr. per 

100 prm. 

Urine 

Al 

mir. per 

24 hr. 

Al (OIDi i 
Dali? ' 
pm. f 

1. M. K. 

0 

0.18 

0.30 

1 

2 

0.05 

0.69 


10 

0.27 

0.88 

32 


17 

0.24 

0.81 

16 


24 

0.27 

. 0.72 



42 

0.19 

■ 

16 > 

2. W. J. 

0 

0.18 

0.29 

16 

10 

0.23 

0.08 


16 

0.3C 

o.cr, 

32 

3, R. E. 

0 

21 

0.12 

0.25 


16 

16 


40 

0.13 


4. D. W. 

0 

0.30 

0.17 

16 

. 

■ 

0.22 

0.43 

, 5. H. H. 

t 

0 

0.23 

0.65 

If 

7 

0.42 

0.38 

1 

74 

0.33 

0.41 


j 6. P. S. 

70 

0.32 



1 s: 

1 

28 

0.22 

0.8 1 

M. Normal 

0 

— 

0.3n 

Knnr 

R. Normal 

0 

— 


B. Normal 

0 

— 



M. Normal 
i 

0 


0.f>3 

1 


•We nre indebted to Dr, J. W. Mull for the^c n-nO.-'e^. 


crease in the e.xcretion of .aluminum in the ^'^'1''^.^ . , 
its ingestion. However, it must be borne in mint • 
the amount of aluminum in any case 
(fraction of a milligram) and it is doubtful 
teiTiret.ation can be placed upon the figures ot er 
that the amount of aluminum normally . 

human blood and urine is very small and that is - 
not significantly altered even after large or.al 
Al(OH).,. The method employed for the.se alumi 
estimations was the colorimetric aurin met 
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Fig. 1. Gastric acidity before and after receiving treatment 
of 1 dram AI(OH )3 six times daily and one-half hour after 
meals (Colloidal AKOH),). 

scribed by Myers and Mull (8). It is probable that 
these figures are slightly too high, since Dr. Eveleth 
obtained an average of 0.076 mg. A1 per 100 gm. for 
ten later blood analyses and 0.104 mg. A1 in one 24 hr. 
urine specimen when traces of iron were removed by 
extraction in the form of ferric thiocyanate (6). 

Inasmuch as relief was so rapid after beginning 
the treatment of chronic ulcer, it was assumed that 
the aluminum hydroxide powder neutralized the gas- 
tric acidity. Much to our surprise the powder was 
found to have practically no neutralizing power to HCl 
in vitro. This fact, and because of its easier adminis- 
tration, led to the preparation of a colloidal cream of 
aluminum hydroxide. Results with this preparation 
have been even more satisfactory than those obtained 
when the powder was used. The improvement may 
lie in the high neutralizing power of the cream: one 
c.c. of the cream neutralizes 20 c.c. of 0.1 N/HCl in a 
period of 4 hours. The neutralization is characterized 
by an initial rapid partial neutralization followed by a 
slow reaction until the end-point is reached. 

Einsel and Rowland (9) reported unusual success 
in treating 13 ulcer patients with this colloidal alum- 
inum hydroxide given in doses of 4 cc. six times per 
day one-half hour after meals. Even refractory cases, 
which had been treated with soluble alkalies for many 
months without improvement, responded immediately 
to this drug. 

The study of the effect of aluminum hydroxide 
cream on the gastric acidity was begun with frac- 
tional analysis of the gastric juice after alcohol stim- 
ulation. Fifty cc. of 7 per cent alcohol were intro- 
duced into the fasting stomach and samples of the 
contents withdrawn at 15 minute intervals. Figs. 1-3 
disclose that prolonged ingestion of aluminum hydrox- 
ide cream led to a marked diminution of the gastric 
acidity. Fig. 1 also shows that reduction of the dosage 
of the cream is followed by a rise in the acidity. Fig. 
4 represents the acid picture in gastric analysis using 
Bloomfield’s technique with histamine as a stimulant. 
Here, too, the acidity is found to be lowered after a 
period of aluminum h.vdro.xide cream ingestion. 

Up to this time it had been ascertained that the 
cream was peculiarly efficient in the relief of ulcer 
symptoms, that prolonged ingestion of the cream did 
not appreciably affect the aluminum content of the 
blood or its excretion by way of the urine, that no acid- 
base balance disturbance was apparent, and that con- 


tinued ingestion of the cream was followed by a 
marked lowering of the acid curve of gastric acidity. 
The indications of Figs. 1-4 were responsible for the 
intense study of seven typical cases with special refer- 
ence to gastric acidity and to acid-base balance of the 
blood. Data for five of these cases are given in Tables 
II and III below. 

EXPERIMENTAL PROCEDURES 

No food or liquid was given to the subject between the 
evening meal and the time of the gastric analysis the fol- 
lowing morning. At approximately 8 :30 A. 51. the follow- 
ing procedures were carried out on all cases. 

Unoxalated sample of blood from the median basilic vein 
was collected under oil without stasis, according to the 
technique of Myers and Munt\vyler (10). A Rehfuss tube 
was then passed to the most dependent portion of the 
stomach and the entire contents of the fasting stomach 
withdrawn. The subject was urged not to swallow saliva 
and a pan was provided for expectoration. The entire 
gastric secretion was thereafter collected, by continuous 
aspiration, in 15 minute periods. 

One-half hour after the ■withdrawal of the fasting con- 
tents (end of the second 15 minute period) 0.1 mg. of 
histamine per 10 kilograms of body weight was injected 
intramuscularly into the deltoid muscle. One hour after 
withdrawal of the first sample of blood (end of the fourth 
15 minute period) another sample was drawn as before. 
Two or three 15 minute samples were aspirated after the 
last blood specimen was taken. Record was made of the 
volume and of the appearance of blood, bile and abnormal 
amounts of mucus in all gastric samples. 

Each blood specimen was placed in a refrigerator im- 
mediately after collection until it could be transported to 
the laboratory. It was centrifuged at the end of the pro- 
cedure on the Ward. 

When necessary, the gastric samples were filtered 
through glass wool. Ten cc. of gastric juice were titrated 
with exactly 0.1 normal NaOH to the salmon pink color 
of dimethylaminoazobenzene. Duplicate chloride determin- 
ations on each gastric sample were made on 1 cc. of sample, 
using the Wilson and Ball (11) technique. The total base 
of each gastric sample was determined in duplicate by use 
of the method of Stadie and Ross (12), although after its 
publication, the simpler technique of Wright and Allison 
(13) was followed. The removal of phosphates was found 
to be unnecessary because of their low concentration in 
gastric juice collected under these conditions. In normal 
individuals the phosphorus content of the gastric juice was 
found by Helmer, Pouts and Zerfas (14) to be below 0.15 
mg. per c.c. This is below the limit of interference accord- 
ing to Stadie and Ross. The totals for the 1 % hour period 
of the gastric analyses, half hour before and one hour 
after histamine, are recorded in Table II for the volume 


ij 3C tc 71 10 ici ::c 

Fig, 2. Gastric acidity before and after receiving treatment 
of 1 dram Colloidal Al{OH )3 six times per day after meals. 
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of gastric secretion and the free acidity, total acidity, total 
chloride and total base. The volume of the residuum is 
not included in the total volume. 

After the blood samples had clotted and had been centri- 
fuged, the serum was removed under oil and placed in a 
separate container. The carbon dioxide content of each 


sample was determined by the Van Slyke method 
usually in duplicate. Chloride and total base deW ’ 
tions of the serum were carried out as mentioned atau ^ 
the case of gastric analysis. Blood samples were tal 
for each set of gastric analyses, as the dates in Table in 
will show, the first being a control and the second at t” 


Table II 

Gastric Analyses Following Histamine Injection in Patients Receiving Al(OH)^ Therapy 


Case 

Date 


1. H. V, 
11-28-32* ' 


12-7-32 


Speci- 

men 


Min . 

Res. 

15 

30 

45 

60 

75 

__ 00 
Totals 
Res. 
ir> 

30 

45 

GO 

75 

_00 

^Totals 

Res. 

15 

30 

45 

GO 

75 

90 

Res. 

15 

30 

45 

60 

75 

TotaL-i 


12-12-32 


1-18-33 


2.J.S. 

n-30.32 


; 12-7-32 


‘‘0 

Totals 

lUs. 



17.8 
85.6 
88.C 
59.3 
45.2 
' 322' 


' 

Free J 

Acidity 

Total Acidity 

Total Chloride 

Total 

Vol. 

C.C. ( 

.1 N 

c.c. < 

.1 N 

m. 

En. 

m. 







Total 



Cone. 

Total 

Cone. 

Total 

Cone. 

per 

Cone. 


per 

per 

per 

per 

per 

Spec. 

per 

C.C. 

100 c.c. 

Spec. 

100 C.C. 

Spec. 

1000 c.c. 

X 10 

1000 c.c. 

200 








100 

82.5 

82.5 

94.0 

94.0 

124 

124 

36 

50 

102.5 

61.2 

1 12.5 

5C.2 

133 

66 

21 

100 

119.0 

119.0 

128.6 

128.5 

149 

149 

21 

85 

125.0 

106,2 

135.0 

114.7 

155 

132 

21 

100 

122.0 

122.0 

133.0 

133.0 

153 

153 

18 

55 

104.0 

37.2 

117.5 

C4.G 

142 

78 

21 

490 1 

538 


691 


702 


60 








GO 

71.0 

42.6 

84,0 

50.4 

125 

75 

43 

GO 

co.o 

3G.0 

74.0 

44.4 

127 

76 

53 

75 

105,0 

7S.7 

114.0 

65.0 

150 

112 

35 

50 

127.0 

C3.0 

133.0 

CG.O 

ICO 

80 

18 

50 

121.0 

Gl.O 

131.0 

65.0 

157 

78 

23 

70 

94.0 

C5.0 

no.o 

77.0 

142 

99 

28 

3G5 i 

346 


388 


520 


G5 








30 

59.0 

17.7 

67.0 

20.1 

119 

3G 

48 

30 

50.0 

15.0 

62.0 

18.6 

114 

34 

48 

77 

72.0 

53.4 

80.5 

61.9 

137 

IOC 

55 

37 

107.0 

39.6 

119.0 

44.0 

158 

58 

29 

51 

119.5 

60,8 

129.0 

65.8 

161 

82 

20 

57 

101.5 

57.6 

112.0 

63.8 

152 

86 

21 

282 


240 


274 


402 


58 








60 

62.5 

37.5 

79.6 

48.7 

124 

74 

41 

64 

37.5 

24.0 

40.5 

32.6 

106 

G8 

51 

70 

91.0 

63.9 

98.0 

68.2 

137 

96 

34 

43 

106.0 

45.8 

115.0 

49.7 

149 

64 

23 

61 

115.5 

70,4 

124.0 

75.6 

152 

93 

22 

50 

99.2 

49.6 

110.0 

55.0 


72 

30 

34S 


291 


330 


4G7 


80 








40 

63.6 

25.4 


31.2 

122 

49 

51 


68.5 

104.0 

127.5 

126.5 
118.7 


33.0 

27.3 

37.7 

85.7 


82.3 

74.5 

90.7 

119.0 


21.7 

93.6 

93.0 

63.2 
48.3__ 
351 

37.0 

32.0 

41.7 

89.2 


90 

80 

109.2 

98.6 

98,3 

78.8 

no.o 

106.5 

104.4 

85.2 

142 

122 

379 


361 


389 


40 

GO 

65.0 

30.0 

94.0 

56.4 

136 

30 

51.0 

15.3 

95.0 

2S.5 

129 

33 

67.5 

22.5 

94.0 

31.0 

127 

60 

104.0 

62-4 

IIS.O 

70.8 

143 

.’50 

118.0 

59.0 

102.9 

€4.5 

159 

2** 

118.0 

25.9 

129.0 

28,3 

147 

255 


224 


279 



15 

26 

40.0 

10.4 

57.0 

14.B ' 

140 ' 

36 

SO 

20 

.39.0 

7.S 

55,0 * 

11.0 

127 . 

25 

45 

43 

71.5 { 

30.7 

83.5 

35.9 

144 

61 

fO , 

55 

107.0 

5® 8 

114.5 

62.0 



75 

41 

113.2 j 

46.4 

120.3 

19.2 

155 

63 

90 

19 

96.0 i 

If. 2 

lOf.O ' 

20.6 « 

144 

27 

Totals j 

204 

' 

172 

104 


Total 

per 

Spec. 

X 10 

36 

10 

21 

18 

18 

1 

38 

32 

26 

9 

II 

20 


Conditki') pf 
the fampl* 


pm. amt. fcU- 
nonr.al 
nomal 
normal 
normal 
norma! 


sm. amt. hWt 
sm. amt, biV 
normal 
normal 
normal 
pm. amt. liOe 


14 

14 
43 
11 
10 
12 

ii®r 

25 

32 

24 

10 

13 

15 
119 


pm. amt. lile 
normal 
normal 
normal 
pm. amt. bile 
normal 


pm. amt. bile 
normal 
si. red tlnc« 
sm. amt. bile 
pm. nmt. bile 
sm. amt. bile 


15 

13 

74.5 i 

9.6 1 

SG.7 1 

11.2 

134 ! 

17 

54 

30 

15 

70.2 i 

10.5 

80.6 ’ 

12.0 J 

113 { 

17 

66 

45 

54 

74.0 1 

40.2 

84.5 , 

45.6 

134 1 

72 

52 

60 

46 

112.0 ) 

51.6 1 

1 18.0 f 

54.2 

152 

70 

24 


6S 

IIO.O { 

74.8 { 

ns.o ■ 

80.2 

154 

105 

24 

90 

38 

: 103.0 ; 

39.1 j 

ni.o 1 

42.1 

143 

54 

29 

Totn!< ' 

231 

1 

226 ( 

i 

245 1 

1 

335 




GI 

.32 


sm. nmt. Mi* 
normal; pI* 
normal 
normal 
norrrsl 
normal ; si. 


1 12-T*'.tj 


i U. 

37 

5c.n 

21.4 

73.5 

« 

128 

‘ .30 

39 

73.5 

2?.6 

85.0 

33.1 

130 

, 45 

37 

91.0 

33.6 

103.0 

38.« 

no 

' fO 


IG5.5 

, 50.6 

113.5 

5t.r. 

148 

! 75 

33 

109.5 

, 3C.5 

ns.o 

.18.9 

144 

90 

15 

47.0 


64.0 

9.6 

130 

1 Totaft S 

s 


1 178 


204 



47 

41 

52 

71 

47 

’ 277 


23 

25 

47 


19 

11 

n 


f-m. a.mt. hj;" 

#m. arrt. bi.* 


•Ar«t7’v“i Inifor.- tho Iv^rinnlns: of Ai(OII)t therapy. 
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Table II (Continued) 

Gastric Atwlyses Following Histamine Injection in Patients Receiving Al(OH)^ Therapy 





Free Acidity 

Total Acidity 

Total Chloride 

Total 

Bose 


Case 

Sped- 

Vol, 

c.c. 0.1 N 

c.c. 0.1 N 

m. 

Eq. 

m. 

Eq. 

Conditions of 

Date 

men 







Total 


Total 

the sample 




Cone. 

Total 

Cone. 

Total 

Cone. 

per 

Cone. 

per 




c.c. 

per 

per 

per 

per 

per 

Spec. 

per 

Spec. 



Min. 


100 c.c. 

Spec. 

100 C.C. 

Spec. 

1000 c.c. 

X 10 

1000 c.c. 

X 10 


8. T. Me. 

Res. 

16 










1-31-33* 

15 

18 

68.5 

12.3 

88.6 

16.9 

123 

22 

43 

8 

normal 


30 

20 

79.0 

15.8 

96.0 

19.0 

133 

27 

39 

8 

normal 


45 

42 

100.0 

42.0 

112.0 

47.0 

146 

62 

31 

13 

normal r 1. hr. i 


60 

41 

102.0 

41.8 

116.6 

47.7 

143 

69 

36 

15 

normal si. hr. j 


76 

40 

102.0 

40.8 

116.0 

46.4 

144 

67 

28 

11 

normal; si. rd. 


90 

50 

76.0 

38.0 

89.6 

44.7 

134 

67 

51 

25 

red tiniTC 


Totals 

211 


191 


221 


294 


SO 


2-10-33 

Res. 

20 











16 

10 

34.4 

3.4 

66.0 

6.6 

104 

10 

63 

G 

blood -f 


30 

19 

48.0 

9.3 

66.8 

2.7 

120 

23 

53 

10 

blood, trace 


45 

20 

80.0 

16.0 

92.5 

18.6 

138 

28 

49 

10 

normal 


60 

63 

100.7 

63.3 

113.0 

69,9 

142 

76 

35 

19 

normal 


76 

48 

104.6 

50-1 

117.4 

66.3 

143 

69 

30 

15 

normal ; si. br. 


90 

46 

103.5 

47,6 

116.0 

53.3 

144 

66 

31 

14 

normal 


Totals 

196 


180 


206 


271 


74 


3-11-33 

Res. 

20 











15 

20 

33.6 

6.7 

48.6 

9.7 

74 

15 

68 

14 

sm. amt. bile 


30 

18 

29.0 

6.2 

43.5 

7.8 

89 

16 

64 

n 

normal 


45 

46 

68.0 

30.6 

82.0 

36.9 

92 

42 

47 

21 

normal 


60 

60 

100.0 

60.0 

110.0 

55.0 

99 

49 

31 

15 

normal 


75 

60 

97,5 

68.5 

107.6 

64.6 

100 

60 

41 

24 

normal 


90 

20 

47.5 

9.5 

72,0 

14.4 

94 

19 

60 

12 

normal 


Totals 

213 


161 


188 


201 


97 


4. A. E. 


40 










2-17-33 

15 

19 

28.0 

5.3 

46.0 

8.5 

102 

19 

60 

11 

normal ; br. fl. 


30 

26 

19.0 

4.7 

36.0 

9.0 

89 

22 

59 

15 

normal ; si. nl. 


45 

35 

18.0 

6.3 

34.0 

11.9 

83 

29 

52 

18 

bile -r 


60 

28 

43.0 

12,0 

66.5 

18.6 

106 

30 

48 

13 

normal 


76 

33 

26,0 

8.2 

40.0 

13.2 

88 

29 

54 

18 

normal 


90 

20 

16.6 

3.3 

36.0 

7.2 

89 

18 

52 

10 

norma! 

_ 

Totals 

160 


40 


68 


147 


85 


2-22-33 


61 











15 

36 

0,0 

0.0 

16,0 

6.7 

84 

30 

65 

20 

mucous -t'-f ; normal 

[ 

30 

24 

0.0 

0.0 

12,0 

2.9 

72 

17 

58 

14 

mnrous -f--f ; normal 


45 

25 

19,0 

4.7 

40.0 

10.0 

89 

22 

62 

18 

si. amt. bile 


GO 

44 

42.0 

18.6 

68.0 

26.0 

102 

45 

49 

21 

normal 


75 

29 

60.5 

23.6 

75.5 

29.4 

211 

43 

44 

17 

normal 


90 

34 

55.0 

18.7 

73.6 

26.0 

111 

88 

47 

16 

normal 


Totals 

202 


66 


99 


195 


101 


3-1-33 

Res. 

16 

GO 

20 

12,0 

2.4 

29.0 

6.8 

90 

18 

66 

13 

bile -f-h 


30 

20 

12.0 

2.4 

28,6 

6.7 

80 

16 

61 

12 

mucous -f ; normal 


45 

30 

12,6 

3,7 

28,0 

8.4 

81 

24 

59 

18 

mucous + : normal 


60 

25 

34.0 

8.6 

60.0 

12.6 

98 

24 

48 

12 

normal; si. rd. 


76 

27 

32.0 

8.6 

48,0 

12.9 

98 

26 

61 

14 

normal 


90 

31 

22.0 

6.8 

39.6 

22,2 

100 

31 

67 


normal 


Totals 

153 1 

32 


67 


139 


87 


8-4-33 


30 











15 

18 

38.0 

6.8 

55.0 

9.9 

96 

17 

5 1 

10 

mucous -r ; normal 


30 

35 

24.6 

8.6 

40,0 

14.0 

87 

30 

53 

18 

normal : si. br. fl. 


45 

29 

26.6 

7.4 

42,0 

12.2 

86 

26 

57 

17 

normal; si. br. fl. 


GO 

27 

42.0 

11.3 

68.0 

15.6 

99 

27 

50 

13 

normal ; si. br. fl. 


76 

18 

46.5 

8,2 

63,0 

11.4 

101 

18 

66 

10 

normal; si. br. fl. 


90 

30 

20.0 

6.0 

46.0 

13.0 

87 

26 

63 

16 

bile 


Totals 

157 

60 


76 


143 


84 


5. G. Y. 


35 










8-18-33* 

15 

30 

35.0 

10.5 

61.0 

16.3 

119 

36 

71 

21 

normal 


30 

56 

87.0 

47,8 

103,0 

66.6 

133 

73 

42 

23 

normal 


45 

70 

93.0 

66.1 

105,6 

73.8 

136 

95 

33 

23 

normal 


GO 

75 

113.0 

84.6 

123.6 

92.7 

162 

114 

30 

24 

normal 


76 

70 

109,0 

76.3 

121.6 

85.0 

150 

105 

30 

21 

normal 


90 

65 

77.5 

42.6 

97-5 

B3.6 

139 

76 

45 

25 

normal 


Totals 

356 


327 

, 377 


499 

137 


3-25-33 

Res. 

30 











16 

45 

56.0 

25.2 

72.0 

32.4 

121 

54 

65 

25 

normal 


30 

25 

68.0 

17.0 

83.0 

21,0 

117 

29 

46 

11 

normal 


45 

GO 

67.0 

40.2 

SG.O 

51.6 

141 

85 

4G 

28 

i'l. rod tince 


60 

85 

88.5 

75.2 

102.5 

87.1 

143 

121 

49 

42 

si. rc<l tin^e 



50 

81.5 

40.7 

01.6 

45.7 

161 

81 

59 

29 

si. red tintre 


90 

32 

86.0 

27.5 

100.0 

32.0 

134 

43 

40 

13 

si. ro<3 tinpe 

- .- 

Totals 

297 


226 


270 

413 


148 


4.1R.a3 

Res. 

22 










15 

16 

35.5 

6.3 

48.3 

7.2 

106 

16 


11 

normal 

30 

20 

5G.0 

11.2 

73.0 

14.6 

111 

22 

63 

13 

normal 

' 45 

60 

86.0 

43.0 

98.0 

46.0 

120 

60 

44 

22 

normal 

f 60 

56 

114.6 

64.0 

]a:.5 

C8.6 

121 

73 

31 


normal 

75 

65 

90.0 

59.6 

110.0 

71.5 

125 

81 

32 

21 

bile + + 

; 90 

55 

74.0 

40.7 

86.0 

47.3 

114 

63 

37 

20 

bile “r“^ 


Totals 

261 

■ 

224 


255 


316 


104 


4-21-33 


20 











16 

35 

40.5 

14.1 

56.0 

19.6 

131 

46 

54 

19 

sm. amt. bile 


30 

30 

42.6 

12.7 

63.0 

18.9 

140 

42 

CS 

20 

sm. amt. bile 


45 

45 

93.5 

42.0 

104.5 

47.0 

142 

64 

40 

18 

normal 


60 

46 

lOS.O 

49.6 

118.6 

54.5 

147 

68 

52 

15 

normal 


76 

40 

118.0 

45.2 

124.0 

49.6 

148 

69 

28 

11 

normal 


90 

35 

100.0 

35.0 

110.0 

38.5 

144 

50 

38 

13 

normal 


Totals 

231 


199 

i 22S 


329 


06 



Analyses made before the befrinninK of Al(OH)a therapy. 
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as given above. 

end of 60 minutes, being 30 minutes after the administra- 
tion of histamine. Individual treatment is recorded in the 
protocols for each patient. 

CASE PROTOCOLS 

Case I. Hospital No. 109863. H. V., male, aged 35, 
truck driver, weight 140 lbs. Present illness was "pain 
in the abdomen.” History revealed an operation for ulcer 
several years previous and on the strength of clinical and 
X-ray findings a diagnosis of duodenal ulcer was made. 
Patient was admitted to the hospital on Nov. 25th and 
placed upon a 4th day Sippy diet. Gastric analyses were 
made on Nov. 28th and 30th, before any aluminum hydrox- 
ide cream was given. On Dec. 1st medication consisting of 
15 c.c, of Al(OH)j cream in 1 ounce of milk six times per 
day was begun. No other medication was given except an 
occasional prescription of 1 ounce of petrolagar twice a 
day. Gastric analysis was made on Dec. 6th and 7th after 
which patient was permitted to be up and around the 
Ward. Analysis was again made on Dec. 12. Patient 
was discharged on Dec. 14 and given aluminum hydroxide 
cream with instructions to take 4 cc. six times per day. 
The symptoms of which the patient complained upon entry 
were relieved as soon as the Al(OH)j therapy was in- 
stituted and at the time of discharge his condition and 
prognosis were very good. Gastric analysis was again per- 
formed on Jan. 18 when the patient visited the Out-Patient 
Clinic. 

Case II. Hospital No. 109867. J. S., male, aged 55, 
white, laborer, weight 145 lbs. Present illness was com- 
plaint of epigastric pain. A diagnosis of duodenal ulcer 
was made on the strength of clinical and X-ray findings. 
There were no indications of retention but severe constipa- 
tion was habitual. Patient was admitted to the hospital 
on Nov. 20th with severe pain in the epigastric region. 
Aluminum hydroxide cream, 8 c.c. six times per day, and 
the -Uh day Sippy diet were immediately given. No 
other medication was given except an occasional .sedative 
(luminal) on the evening of the day the gastric analysis 
was performed, and frequent enemas and .suppo.sitorics. 
Relief of gn.stric symptoms was obtained immediately after 
the use of the cream. Gastric .analyses were performed on 
Nov. 30th and Dec. 7th, 12th, and 16th, Patient was dis- 
charged Dec. 2Sth, clinically improved, and was given 
.AI(OH)! cream with instructions to use it in dosages of 
-! c.c. six times per day. 

Ca.se III. Hospital No. 112.3-10. T. Me., male, aged 54, 
white, salo.'-man, weight 179 lbs. Present illness was at- 
tack.s of substcrnal pain. Fluoroscopic examination and 
roentgenograms of the stomach showed an inconstant de- 
formity of the duodenal bulb, which was persistent in the 
prone po.sition, but no niche could be .seen. No retention 
xvas found at 6 hrs. The changes were diagnosed ns due 
to a duodenal ulcer and therapy for such was indicated by 
other clinical findings. Patient was admitted to the hospital 


on Jan. 27th and placed upon a first day Sippy di«' c-' 
Jan. 30th when the convalescing Sippy 'diet iras oni-’- .i 
Gastric analysis was performed on Jan. Slst, and on v'i 
1st the first medication of aluminum hydroxide cream 
given in doses of 8 c.c. six times per day. Gastric aealv-^ 
was again made on March 11th. During the inten-al'C 
tween hospitalization and this analysis, the patient h«> 
had no gastric s.vmptoms and felt much improved. 

Case IV. Hospital No. 112601. A. E., male, aged It 
white, unemployed, weight 155 lbs. Present illnc^ nVs 
"pain in the stomach." Fluoroscopic study and reentgcr-'l 
grams revealed a large benign ulcer of the'lesser cunalatv 
of the stomach measuring about 3% c.c. in diameter 
Thirty per cent retention at 6 hours was found and a niche 
indicating a duodenal ulcer was also present. Second ex- 
amination, 25 days later, showed the niche to be smaller. 
Patient was admitted to the hospital on Pcb. 1st ar.i 
placed upon a liquid diet. On Feb. 4th the convalgs.-cai 
Sippy diet was ordered. Gastric analyses using 50 c.c. ef 
7 per cent alcohol as a stimulant were perfomxcd on Fc5>. 
7th and 10th. Four c.c, of Al(OH)> cream six times per 
day was ordered beginning on Feb. 9th and histamir.f 
analyses were made on Feb. 17th and 22nd and on March 
1st and 4th. Through error the patient was pcrmittcvi to 
take 8 ounces of magnesium citrate water on Feb. 159i. 
The improvement in the patient was such that he was re- 
leased to the Out-Patient department on March 7th with 
instruction to continue on 4 c.c. of the cream daily and Ic 
report weekly. 

Case V. Hospital No. 53955. G. V,, male, aged J7, 
white, plasterer, weight 128 lbs. Present illness was dc'- 
scribed ns “stomach trouble” with epigastric burning 2 
to 3 hours after meals. Fluoroscopic examinations iind 
pictures of the stomach showed thickening of the rugae ef 
the stomach and peristaltic w'nvos having a spastic char- 
acter at times. On both examinations the stomach wa< 
very active and showed an area of constriction about 1 cm. 
beyond the pyloric canal. This constriction varied in xvidth 
indicating that, besides an organic deformity, a spasfif 
condition was also present. A niche measuring alwut h 
mm. in diameter could be seen about the mid-portion ol 
the bulb a little nearer to the greater curvature side. -It 
6 hours no retention was found. The diagnosis was duo- 
denal ulcer with possibly another at the pyloric canal. 
This patient was followed in the Out-Patient departmer,! 
and reported severe pains which awakened him at .3:00 to 
4:00 A. M. Pood was found to relieve the pain somewhat. 
No vomiting or nausea was present but the bowels wen 
very constipated. No blood was passed in the stools. .'iiH 
tenderness could bo elicited in the epigastric region- 
Gastric analysis was made on March 18th and the patient 
was placed upon 4 c.c. of Al(OH)3 cream six times perd.y 
immediately thereafter. Subsequent analyses were ma -t 
on March 25th and April 16th and 21st. After bcgnnm? 
the cream no distress was reported at any time except a- 
a headache usually occurred after an analy.sis. Patient s • 
reported to the Clinic on May 19tli. No distrc.s.s occurn. 
since therapy xvas instituted. 

DISCUSSION 

During the past several years one of us (L-) 
treated over 125 peptic ulcer patients with colloi 
aluminum hydroxide and obtained uniform clinic-a 
suits. Within a few days after beginning the crcain 
all burning, nausea, and pain di.sappear. 
are taken without distress and weight gradu-iH.' ' ^ 
creases. There have been no idiosyncra-sic' te ' 
drug, no vomiting, no toxic .symptoms or coiupisin • 
evidence of gastric intoleninco. . 

The typical cases which have been .studied ^ 
sivcly do not disclose the ultimate 
bene'ficial results in the use of aluminum nid"- 




Adams, Einsel and Myers — Aluminum Hydroxide as an Antacid in Peptic Ulcer 


H7 


cream. However, some very important and interesting 
results of its use are apparent. 

.Gastric Analyses. The volume of gastric secretion 
for a 90 minute period shows a tendency to decrease 
after the administration of colloidal AI(OH) j. In the 
course of a single analysis the volume shows, in many 
cases, a small decrease for the second 15 minute period. 

Table III 

Acid-Base Findings of Blood. First specimen taken 
before test meal, second specimen sixty minutes 
after meal 


Ctisc 

Date 

Chlorides 

Total Base 

CO" Content 


1932-33 

m. cquiv. 

m. equiv. 

vol. per cent 

l.E. V. 

Nov. 28 

99 

149 

57.0 



99 

154 

58.0 


Nov. 30 

98 

149 

59.7 



99 

153 

C6.5 


Dec. 5 

94 

149 

53.0 



97 

146 

54.8 


Dec. 7 

102 

148 

57.0 



101 

146 

C1.4 


Dec. 12 

100 

146 

6C.0 



99 

147 

69.8 


Jan. 18 

104 

163 

62.6 



103 

157 

61.1 

2. J. S, 

Nov. 30 

100 

152 

69.0 



100 

156 

6S.9 


Dec. 7 

98 

148 

67.9 



98 

160 

69.2 


Dec. 12 

100 

147 

64.5 



102 

162 

61.1 


Dec. 1C 

88 

149 

69.8 



87 

151 

64.9 

3. T. Me. 

Jan. 31 

97 

151 

63.6 



9G 

160 

61.7 


Fob. 10 

97 

145 

57.9 

1 


96 

146 

61.7 


Mar. tl 

9S 

146 

60.4 



99 

143 

64.1 

4. A. E. 

Feb. n 

98 

143 

62.1 



96 

144 

65.1 


Feb. 22 

98 

144 

64.0 



99 

143 

63.2 


Mar. 1 

97 

144 

64.1 



98 

143 

67.3 


Mar. 4 

98 

143 

64.1 



99 

145 

64.8 

B. G. y. 

Mar. 18 

98 

148 

59.8 



97 

150 

63.6 


Mar. 25 

97 

14G 

52.2 



99 

142 

57.9 


Apr. IB 

98 

148 

55.0 


100 

146 

66.0 


Apr. 21 

100 

148 

48.6 


100 

147 

48.0 


This has been attributed by Bloomfield and Keefer 
(16) to the subsidence of stimulation arising from the 
passage of the Eehfuss tube. 

The concentration of free acid in the first and second 
16 minute specimen shows a decrease, in most analyses, 
as the duration of AKOHlg therapy increases (see 
Table II). This is a very significant finding inasmuch 
as' reduction in gastric acidity is one of the primary 
objects in treating ulcer. The decrease begins to show 
immediately after the initiation of the treatment and 
shows a progi'ession to a lower level. Thus less irrita- 
tion to the ulcer is present, and the amount of alkali 
required for the neutralization of the stomach contents 
as they pour into the duodenum is decreased. The 
efficacy of the colloidal aluminum hydroxide must then 
rest, at least partially, in the reduction of the concen- 
tration of free acid. Its slight astringency and demul- 
cent properties are doubtless also important thera- 
peutic properties. 

It is natural that since aluminum- h 3 'dro.xide cream 
is used as a colloidal protein precipitant, its effect on 


the stomach mucosa should be questioned. One of the 
most important findings with regard to the free acid 
concentration is the fact that histamine can elicit ap- 
proximatel.v the same concentration at the height of 
stimulation, before and after the use of aluminum 
hj'droxide ci’eam. This is an indication that the cream 
does not impair the abilit.v of the stomach to secrete 
acid. 

In cases showing high acid values the free acid 
curves and the total acid curves are closely parallel. 
It follows that the highest total acid concentration 
occurs in those specimens which show the highest free 
acid concentration. Especially is this true in analyses 
using histamine as a stimulant. The analj'ses reported 
here agree Math the findings of many other workers to 
the effect that as the secretion volume increases under 
histamine stimulation, the free acid concentration 
rises and the character of the gastric secretion be- 
comes less mucoid. The highest acid concentration 
was usuallj' reached in the second 15 minute period 
after the injection of histamine, but occasionally it 
was not attained until the next 15 minute specimen. 
Varj'ing rates of absorption of the histamine could 
very easily account for this. It may be noted that the 
greatest amount of free acid is not alwaj’s secreted in 
those periods showing the highest acid concentration. 

Berglund, Wahlquist and Sherwood (17) demon- 
strated that the total chloride was a true index of the 
acid secretion of the stomach stimulated by histamine. 
They believed that only insignificant amounts of 
chloride existed in the gastric juice in a form other 
than as HCl. The difference between free and total 
acidity was considered as due to combination of HCl 
with mucus. Considering the total acidity of these 
cases it is found that the individual specimens show a 
high degree of correlation; thus supporting the above 
workers. 

Polland, Robei'ts and Bloomfield (18) studied the 
chloride, base and nitrogen content of the gastric 
juice after histamine stimulation. They found that 
the rise of chloride concentration was paralleled by an 
increase in volume but the latter was observed to fall 
more quickly than the former. In these cases, how- 
ever, it is noted that the total chloride concentration 
and the volumes are parallel throughout the rise and 
fall of secretion. 

Further evidence that no permanent injurj' is done 
to the secreting cells of the stomach is contained in 
those cases where values for total chloride secreted in 
90 minutes rose again when the dosage of aluminum 
hydroxide cream had been reduced to one-fourth its 
former value. 

The total base shows no close correlation with the 
volume of secretion in these cases (Table II), but the 
total base values are closely correlated by an inverse 
relationship to the figures for free and total acid con- 
centration. Bulger, Stroud and Heideman (19) studied 
the electrolj'te variation in human ga.stric juice ob- 
tained by water stimulation and found that I'elatively 
little change in the concentration of chloride attends 
secretion but that the total base falls in proportion to 
the increase in acid under their experimental condi- 
tions. Austin and Gamon (20) found that the period 
of maximal sodium secretion after histamine is previ- 
ous to the period of ma.ximal acid secretion and not 
when the acid secretion is subsiding. The potassium 
content remained approximately constant while the 
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Fig. 4. Bloomfield gastric analysis on chronic duodenal 
ulcer case before and after treatment with a Colloidal 
AI(OH),. 


amounts of calcium and magnesium were so small that 
their variation was not easily determined. Polland, 
Roberts and Bloomfield (18) found a general decrease 
in base concentration as the volume of secretion in- 
creased, and noted also that the base and volume fell 
together for a period, indicating that dilution was not 
alone the factor responsible for the decrease in base 
concentration. However, in the present study the cor- 
relation of total base and the volume of secretion is 
very poor, although the general tendency is for the 
least concentration of base to occur when the volume 
is greatest. 

Blood Findings. The di.sturbance of the acid-base 
equilibrium of the body which accompanies the inges- 
tion of large quantities of soluble alkali has been re- 
viewed b.v Gatewood, Gaebler, illuntwyler and Jlyers 
(21), Wildman (22) made a valuable contribution to 
the subject of chloride metabolism and alkalosis in 
peptic ulcer cases receiving bicarbonate therapy. He 
found that there mu.st be a marked reduction of 
chloride re.«erve in the body before gastric secretion is 
definitely afTected, and that acid secretion cannot be 
controlled by re.striction of chloride intake. llTien 
gastric secretion is lowered by hypochloremia the ratio 
of chloride in the corpu.=cIes to the chlorides in the 
pla.^ma is reduced. Similarly the ratio of chlor- 
ide.' in the ti.'^sue cells to the chlorides in the ti-siiue 
fiuid.« i-s reduced. He suggests that the lowering 
of this ratio in reference to the sensitive nerve cells 
may be the basis of the apparent dysfunction of the 
autonomic .system a.s seen in the .symptoms of alkalosis. 

The search for a suitable insoluble antacid finally 
It'd to the trial of aluminum hydroxide preparations 
because they are not absorbed and have antacid proper- 
tie.'. Myer.s and Killian (20) determined that approxi- 
mately 2o per cent of the aluminum from ingested 
baking powder re.sidues suppo.sedly in the form of 
.VlfOH) was in solution in the stomach and duo- 
denum when straight s'xlium aluminum sulfate baking 
powders were u.sed. However, the investigations of 
Myers .and Mull (2.!). Myers and Morrison (25), 


Wuhrer (26) and others prove that there is pr-ci’' 
caily no absorption of aluminum from the intr 
tinal tract. No app.arent disturbance in the miner’ 
metabolism of the body by the ingestion of even hre- 
quantities of aluminum is found. 

It was found by Dodds and Smith (27) that tiurin" 
the first 40 minutes after a meal the whole blo^i 
plasma, and corpuscle chloride content showed a fall 
which they attributed to the beginning of gattnv 
secretion. During the period between .15 and 00 
minutes the whole blood showed a recovery to nonr'a! 
with an increase in corpuscle content above normal 
The plasma chloride remained low. Gram (28) study 
ing the serum chloride in various disease.s found that 
an increase or decrease is accompanied by a corres- 
ponding percentage change in whole blood chloride. 
Arnoldi (29) had observed that the chloride of rerum 
is altered during digestive activity and that in h.vpcr- 
acidity the amount was less than in h.vpoacidity. 
Molnar and Hetenyi (30) on the contrary, found that 
the serum chloride remained within the normal limit.', 
although towards the lower bracket in anacidity and 
toward the upper in hyperacidity. Lim and Ni (31) 
reported that the fall in blood chlorides during hisst.-i- 
mine stimulation was greater in the corpuscles than 
in the plasma. A lowering of plasma chloride .averag- 
ing 23 mg. was found by Jordan (32) in patients re- 
ceiving soluble alkali therapy for ulcer. Bloch and 
Serby (33) found that the blood chloride picture did 
not differ from normal in 20 ulcer ca.ses which they 
studied. 

The data obtained in this study show, however, 
that no hypochloremia existed even after the aluminum 
cream had been ingested for several months. The 
normal range of plasma chlorides in terms of milli- 
equivalents is from 99'to 108 per liter. Assuming that 
the normal serum chloride level is about the .'ame a-s 
that of the plasma, we find that most of the serum 
chloride figures observed in this investigation, both 
before and after the cream w.as given, fall in the lower 
limits of the normal range. However, no variation b 
found in a given individual during the height of 
stimulation of gastric secretion by histamine. 

The total base findings, both before and after hi.d.n- 
mine stimulation, show no change in concentr.ation 
within the limits of experimental error. The determ- 
inations were made in duplicate and a!! value.s ob- 
tained, both before and after the use of the .aluminum 
cream, fall within the normal i-ange for .serum, but 
have a definite tendency toward the lower limit. The 
values range from 142 to 157 milli-equivalenls Ff 
liter. 

Berglund, Wahlquist and Sherwood (17) found that 
a close correlation existed between the highest total 
chloride concentration in a g'.astric analy.si.s and the 
blood base concentration. Sundennan (34) did no. 
find this in patients with pneumonia. In our d.at.a the 
correlation exists in most case.s. 

The alkaline re.serve of the plasma (CO. empacu)! 
is an adequate index of the acid-base balance onl> ^ 
long as variations from the normal arc compensnfc ■ 
Therefore, the determination of the blood pll is hig • -■ 
desirable in the study of the acid-base balance. Since 
it was impractical to make such determination.s un y 
the conditions of this investigation, the chloride, 
base, and carbon tlioxide content had to bo relied up0‘ 
for information concerning the acid-base equilibrium. 
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However, acid-base determinations, including pH, were 
made on a single case receiving 108 c.c. of alumina 
cream daily for one week, the data being reported else- 
ivhere (G). The variations in the pH (0.03) were 
within the limits of error of the method. Myers and 
Booher (35) studied the blood of patients with peptic 
ulcer i-eceiving alkali treatment and found “that the 
bicarbonate invariably rises before the pH becomes 
abnormal.” Jordan (37) studied the acid-base equili- 
brium in similar cases and found that toxic symptoms 
of alkalosis did not occur until the carbon dioxide con- 
tent had risen above 70 volumes per cent. On this 
evidence it seemed that a study of carbon dioxide con- 
tent would be profitable as an indication of acid-base 
balance variations in this study. 

The highest figure for carbon dioxide content in 
any instance in these cases is 69 volumes per cent. 
This occurred in Case II before any aluminum cream 
had been administered. One week later it had fallen 
to 59 volumes per cent. In most instances the carbon 
dioxide content did not rise above 60 volumes per cent, 
and at no time did any subject show a value exceed- 
ing 70 volumes per cent. The highest content found 
while a patient was receiving aluminum hydroxide 
cream was not above 65 volumes per cent. 

Histamine injection in the amount used in these 
cases does not cause any marked change in the carbon 
dioxide content (36, 37). The highest difference be- 
tween the level before and after the injection was 6.8 
as seen in Case I. Other factors such as inci'eased 
ventilation, etc., may be instrumental in creating this 
difference, although cai’e was exercised to minimize 
these factors. It is believed, however, that these ad- 
ditional factors are largely instrumental in producing 
the difference between the levels of CO„ before and 
after the injection, rather than the injection itself. 
Inasmuch as the diffei'ence is less than the experi- 
mental error in many cases. 

The blood data in Table III show that no significant 
deviation from the initial level occurs in the chlorides, 
total bases, or carbon dioxide content of the serum 
after the use of colloidal aluminum hydroxide as an 
antacid, nor do they significantly change at the height 
of gastric secretion under histamine stimulation in 
these cases. A possible compensatory mechanism 
which would temporarilj' balance the secretion of large 
amounts of hydrochloric acid in the stomach is seen in 
the findings of Neale and Klumpp (38) who observed 
an increase in the alkalinity of the pancreatic secre- 
tion during histamine stimulation of the gastric secre- 
tion. 

SUMMARY 

The present observations on the effect of colloidal 
aluminum hydroxide upon the gastric secretion and 
upon the blood serum chlorides, total base and carbon 
dio.xide content lead to the following conclusions: 

1. With respect to the secretion of gastric juice 
after the ingestion of colloidal aluminum hydroxide: 

The highest acid concentration of the gastric secre- 


tion after the intramuscular injection of histamine 
usually occurs between 15 and 30 minutes after the 
injection and occasionally during the following 15 
minute period, showing that no change from normal 
occurs. 

The greatest amount of acid is not always secreted 
in the 15 minute period yielding the highest acid con- 
centration. 

The total chloride concentration is an adequate index 
of the acid concentration, as is normally the case. 

The total chloride concentration and the volume of 
secretion usually show a pai'allel rise and fall. 

The total base concentration of the gastric juice is 
closely correlated to the free and total acid concentra- 
tions and hence to the total chloride concenti’ation. 

Onl.v a general correlation e.xists between the volume 
of secretion and the total base concentration or the 
total amount of base per specimen. 

2. With respect to the use of aluminum hydroxide 
as a gastric antacid: 

A decrease in the total amount of acid secreted 
occurs in 90 minutes, this decrease being e.specially 
marked in cases of hj'^peracidity. 

A decrease in free acidity of the gastric juice is 
shown by lower figures for free acid concentration in 
the two specimens collected at each analysis before the 
injection of histamine. 

While the decreases mentioned are manifest im- 
mediately after administration of the colloidal alum- 
inum hydroxide, a progression toward a lower level of 
acidity is seen with the duration of its use. 

It would not appear that these decreases in acidity 
are the result of any permanent damage to the secre- 
ting mechanism, since histamine continues to elicit 
the same high acid concentration even after this 
antacid has been administered for several months, and 
further since a reduction in the dosage results in a 
rise towards the pre-treatment level. 

Judging from a review of the literature on gastric 
antacids, from the observations on the relief of the 
symptoms of peptic ulcer in this study, and from the 
laboratory findings here reported, it appears that col- 
loidal aluminum hydroxide is the most satisfactory 
antacid thus far employed. 

3. With 2 'e.spect to the acid-base equilibrium of the 
blood of patients receiving aluminum hydro.xide for a 
period of several months: 

No significant change occurs in the serum chloride, 
total base or carbon dioxide content but the small 
changes e.xhibited show a tendency for the total chlor- 
ides to rise, and the carbon dioxide to fall — away from 
alkalosis. 

No significant change occui's in the serum chloride, 
total base or carbon dioxide content one-half hour after 
the intramuscular injection of 0.1 mg. of histamine 
per 10 kilo of body weight. 

The use of colloidal aluminum h.vdroxide over a 
period of sevei-al months is attended by no disturbance 
in the acid-base balance of the blood. 
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SECTION Yl— Abdominal Surgery 


Diverticula of the Jejunum: Report of Four Cases* 

By 

THOMAS J. JONES, M.D. 
and 

GEORGE CRILE, Jr., M.D. 

CLEVELAND, OHIO 


R ankin and Martin in reviewing 111 cases of 
diverticula of the duodenum and three cases of 
diverticula of the jejunum in which the diagnosis was 
made by roentgen examination of the gastro-intestinal 
tract, concluded that (1) diverticula of the duodenum 
are of less clinical importance than diverticula else- 
where in the small bowel (2), no tjTiical symptoms can 
be ascribed to diverticulosis of the small bowel, and 
(3) careful medical management seems to be the best 
procedure in the majority of the cases, although occa- 
sionally surgical intervention seems warranted. 

Reviews of the literature on diverticulosis of the 
jejunum have been made by Gisbertz (2), and bj' Hel- 
vestun (3), and cases have recently been reported by 

♦From the Clevelard Clinic. 
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Beigler, Bloom and Wruble (4), and by Schmidt and 
Guttman (5). All authors agree that no specific 
syndrome is associated with diverticulosis of the small 
bowel, that clinical diagnosis is usually impossible, and 
that careful medical management is the treatment of 
choice. Occasionally, however, the symptoms resulting 
from diverticula of the small bowel are so intractable 
that surgical intervention is necessary as is illustrateo 
by the following case. 

CASE REPORTS 

Case 1: The patient was an unemployed 
years of age who entered this Clinic complaining o ^ 
gnawing epigastric pain which came on 45 minutes a M 
meals. The pain was relieved by food, but was not r 
lieved by soda. These attacks which had been presenU 
2 years preceding our examination were accompanied . 
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some eructations and were aggravated by fatty foods, cab- 
bage, and onions. At the onset of the gastro-intostinal 
disturbance, the patient had had an attack of agonizing 
colicky pain which began in the region of the umbilicus 
and radiated into the right lower quadrant. This pain was 
accompanied by nausea and vomiting and was so severe 
as to require morphine for relief. Two days before entry, 
the patient had had a similar attack of pain which had 
lasted for 12 hours. There was no history of jaundice, 
fever, or clay-colored stools. 

For the past three years, the patient had had severe! 
frontal headaches which lasted from 12 to 24 hours and 
were accompanied by nausea and vomiting. Ordinary 
dietary and medical management had given him no relief. 

Physical examination revealed no abnormal findings. 
The heart and lungs were normal, the abdomen was flat 
and soft, and there were no masses palpable, no enlarge- 
ment of the liver or spleen, and no tenderness was present. 

Laboratory studies showed that the urine was entirely 
normal. The red blood cells numbered 4,790,000; white 
blood cells, 6,800; and the hemoglobin was 97 per cent. 
The blood sugar was 116 mg. per 100 c.c. five hours after 
eating and the Wassermann and Kahn tests were negative. 
An Ewald test meal was given and the free acid was 
found to be 38 and the total acid was 51 per cent. A 
cholecystogram was reported to show a normally function- 
ing gall bladder without stones. The stomach and duo- 
denum were reported to be normal except for a diverti- 
culum 3 cm. in diameter which was attached to the first 
portion of the duodenum. This remained filled for 24 
hours. The colon was normal. 

Because of the severity of the patient’s symptoms and 
the failure of medical management, excision of the divei-ti- 
culum was advised. 

Operation; (Dr. Jones). On October 16, 1935, an upper 
right rectus incision was made under spinal anesthesia 
and the gall bladder and liver were explored and found to 
be entirely normal. A normal appearing appendix was re- 
moved and its stump was inverted. The transverse colon 
was then pushed upward, an incision was made in the 
parietal peritoneum and the duodenum was exposed. The 
entire duodenum was carefully explored but no trace of a 
diverticulum or any other abnormality could be found. 
Finally, however, a pouch was seen over toward the mid- 
line; this pouch was grasped, dissected out and found to 
originate from the posterior wall of the jejunum at a 
point 2 cm. below the ligament of Treitz. The sac was 
dissected free down to a base about 2.5 cm. in diameter 
which was gi'asped with a Kelly clamp. The pouch was 
then excised and its base closed over by two lines of con- 
tinuous inverting sutures. The abdomen was closed in 
layers in the usual manner. 

Pathology report: Pathologic examination of the excised 
diverticulum showed that it was 4 cm. in length, 2.5 cm. in 
diameter at the orifice and 1.3 cm, in diameter at the distal 
end. The walls of the diverticulum varied from 1.0 to 2.0 
mm. in thickness and were composed of normal jejunal 
mucosa covered by a thin fibrous coat. There was no active 
inflammation or ulceration. 

The appendix showed a patent lumen, a moderate 
amount of lymphoid tissue, but no evidence of acute or 
subacute inflammation. 

The postoperative course was uneventful, the maximum 
temperature being 100.4° F. and the pulse never rising 
above 100. The patient was discharged on the fifteenth 
postoperative day at which time he was able to take a full 
soft diet and he experienced no dyspepsia or abdominal 
pain. 

A letter from the patient si.x weeks after the operation 
stated that he was eating a full diet, had had no recur- 
rence of the gastro-intestinal s>^^^ptoms, and that the head- 


aches had been much less frequent and severe and that he 
felt entirely well. 

Only three other cases of diverticulum of llic 
jejunum have been seen at the Cleveland Clinic. In 
each case, the diagnosis was made from information 
gained from the roentgen e.xamination. 

Case 2: The patient was a woman 67 years of age. 
Roentgen examination of the stomach showed an ulcer in 
the pars media on the lesser curvature, two largo diverti- 
cula from the second portion of the duodenum, and multiple 
diverticula from various parts of the small intestine. The 
only symptoms were indefinite abdominal distres.s which 
occurred chiefly in the loft upper quadrant two hours after 
meals. It is, of course, impossible to state whether the 
symptoms in this case were due to the ulcer or to the 
diverticulosis. In view of the patient’s age and the multi- 
plicity of the lesions, medical treatment was advi.sed. 

Case 3: The patient was a man 42 years of age who 
was admitted complaining of a sour stomach, belching, 
and a sensation of epigastric fulness and soreness. All 
symptoms were of 10 years’ duration but there had been 
frequent remissions of several months duration. The dis- 
tress came on 10 or 15 minutes after meals and lasted four 
or five hours. Food or soda gave temporar>' i-elicf. The 
patient had lost 30 pounds in weight. There had been no 
vomiting and no colicky pain or jaundice. 

Physical examination: Physical examination revealed 
no abnormality except slight epigastric tenderness. Roent- 
gen examination of the gastro-intestinal tract showed a 
non-obstructing duodenal ulcer, a normally functioning 
gall bladder without stones, and a normal colon. In addi- 
tion, one film showed a probable diverticulum of the 
jejunum. There were 69 units of free hydrochloric acid 
and 88 units of total acidity after an Ewald meal. Blood 
counts, urinanalysis and all other routine laboratory 
studies gave findings within normal limits. 

Diagnoses of duodenal ulcer and diverticulum of the 
jejunum wei'e made, and the patient was given a modified 
Sippy diet with milk and cream and calcium carbonate 
powders between meals. 

Six weeks later, a letter from the patient’s wife stated 
that his stomach troubled him much less, although he still 
occasionally experienced a sensation of epigastric soreness. 

Again in this case, it is probable that the symptoms were 
the result of the ulcer and not of the diverticulum. 

Case i: The patient was a married woman 40 years of 
age who came to this Clinic in December, 1925, complaining 
of severe frontal headaches, loss of appetite, vomiting 
after meals, and of a constant, severe, burning, epigastric 
pain which was aggravated by food. She had lost much 
weight and red blood had appeared in the stools on three 
or four occasions. All symptoms were dated to the time 
of a fall three months prior to entry. 

Physical examination revealed no abnormal findings e.\- 
cept for marked epigastric tenderness and tondeme.ss at 
McBurney’s point. 

Laboratory findings: Routine studies of the blood and 
urine revealed no abnormalities. Roentgen examination of 
the gastro-intestinal tract showed a diverticulum of the 
second part of the duodenum, a second diverticulum at the 
duodenojejunal junction, and one farther along in the 
small intestine. 

At operation. Dr. George Crile, Sr., found a largo 
number of diverticula in the mesenteric border of the small 
bowel. The larger ones were dissected free, ligated and 
their stumps inverted by means of purse-string sutures. 
The postoperati%'e course was uneventful except for a 
slight wound infection. On the eighteenth day after opera- 
tion, the patient was discharged from the hospital. 
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Six months later, she stated that her general condition 
had improved strikingly, and that she was having no ab- 
dominal pain and only occasional headaches. 

DISCUSSION 

In cases 1 and 4, the patient’s symptoms were, in all 
probability, the result of the diverticula but in the 
other tn^o cases, it is unlikely that the diverticula rep- 
resented more than an incidental finding. Certainly, 
the active peptic ulcers present in cases 2 and 3 were 
sufficient to explain all symptoms. 

The association of severe headaches wth the abdom- 
inal distress in the twm cases in which the abdominal 
sjmiptoms were definitely caused by the diverticula is 
interesting, although the series is of course too small 
to make these observations of any value. Diminution 
of intensity and frequency of the headaches occurred 
in both cases after the removal of the diverticula. 

Unfortunatelj', there is nothing specific in the his- 
tories of patients with diverticula of the small bowel 
that can aid in making the clinical diagnosis. If how- 
ever, a patient has gastro-intestinal sj'mptoms consist- 
ing of pain and eructations following weals, if there is 
no roentgen evidence of peptic ulcer or of biliary dis- 
ease, and if disorders of the colon can be excluded, it 
is well to bear in mind the possibility of a diverticulum 
of the small bowel and refer the patient to the roent- 
genologist with a request that especial attention be 
given to this question so that appropriate examina- 
tions can be made. 

Medical management, emphasizing a bland diet and 
barium sulphate or olive oil given before meals, is 
often sufficient to control the symptoms referable to 


diverticula of the small bowel, but when the divert! 
cula are in the jejunum, the symptoms are not infre 
quently quite intractable and surgical inter\’ention bl 
comes necessary. 

SUMMARY 

1. Four cases of diverticula of the jejunum are re- 
ported. 

2. In one case, roentgen examination showed that 
the diverticulum appeared to arise from the first part 
of the duodenum, but at operation, it was found to 
come from the jejunum just below the duodenojejunal 
junction. 

3. The two patients who did not respond to medical 
management were completely relieved of symptoms bv 
excision of the diverticula. 

4. There is no characteristic syndrome which 
makes possible a clinical diagnosis of diverticulum of 
the small bowel. 

5. Persistent pain and eructation after meals in 
the absence of peptic ulcer, biliary disease, or dis- 
orders of the colon should suggest the possibility of a 
diverticulum of the small bowel, paiticularly if the 
symptoms are accompanied by severe headaches. 
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SECTION VII — Surgery of the Lower Colon and Rectum 


Ischio-Rectal Abscess: A Stage in the Development of "Horseshoe Fistula" 

A Case Report 

By 

GEORGE JI. LANDROCK, M.D.f 

PHILADELPHIA. PENNSYLVANIA 


T he patient, a male, twenty-eight years old, came to 
the dispensary on November 9th, 1935. 

He gave a history of sudden onset of malaise, fever and 
inability to sleep for two nights on account of throbbing 
pain and swelling to the right of the anus. 

Examination revealed a circumscribed swelling involv- 
ing the right ischio-rectal fossa. The overlying skin w'as 
reddened, felt hot and indurated, and was tender upon 
pressure. There was, in the central portion, a small area 
the size of a quarter, w’hich was paler in color and fluctua- 
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tion was noted upon careful palpation. At examinaio 
the pain was so severe that neither digital nor m ta 
mental examination was deemed necessary. ^ 

An emergency diagnosis of acute ischio-rectal absces. 
seemed logical. 

Operation: Under local anesthesia, a paramedian i 
cision was made into the abscess cavity. About four ounces 
of foul-smelling pus were evacuated, the fluid being tin er 
considerable tension. The patient was told to take hot si 
baths twice daily and to apply hot moist boric acid dress 
ings locally, and was admitted to the hospital on the o 
lowing day for further operative procedure. 

The patient stated he had suffered from piles, (his o\ 
diagnosis) for many years and had sought relief bj se 
medication with, various ointments and suppositories. 




Lomas — Perianal Lipoma: A Case Report 


Upon admission at the hospital his temperature was 
99.6” F. and pulse rate 70. The blood pressure and urinary 
findings were within normal limits. Discharge from the 
incised abscess was scant and thei'e was slight redness 
and induration of the overlying skin. 

Under gas-ether anesthesia, the previous incision was 
enlarged. All septa were broken down for better drain- 
age. The infection involved the anterior and posterior 
portions of the right ischio-rectal fossa. There was a 
communication posteriorly with the fossa on the opposite 
side, forming a posterior “horseshoe” abscess and fistula. 

At operation, the internal opening was found in a pos- 
terior crypt. The fistulous tract extended downward, 
dividing into two branches, just proximal to the external 
sphincter, one communicating with the abscess through a 
short tract between the internal and external sphincters, 
and the other continuing superficially under the anal skin, 
ending at the posterior commissure. A hook was inserted 


12f. 

into the crypt and this superficial tract ('jrrisrrf, leaving 
the external sphincter intact. The deep tract was not 
divided at this time. A stab wound was made over the 
posterior portion of the left ischio-rectal fossa and a rub- 
ber tube inserted to afford through and through drainage. 
The cavity was packed lightly with gaurc. 

Post-opcratii'c treatment consisted of hot moist boric 
acid compresses changed frequently. The gauze dressing 
was removed on the day after operation. The rubber drain 
was removed on the third day. The wound was treated 
daily with a mild antiseptic until the patient’s dismissal 
from the hospital on the eighth day. Thereafter he w-as 
seen twice a week, the cavity healing by granulation in 
about .seven weeks, except for a small short sinus at the 
posterior angle of the wound. He was last seen on Jan- 
uary 10th, 1936, at which time the sinus was still present. 
If this sinus does not heal, further division may be neccs- 
sarj'. j 


Perianal Lipoma: A Case Report* 

By 

MAX I. LOMAS, M.D.f 

PHILADELPHIA. PENNSYLVANIA 


'T^HE patient, a Negro, male, aged 61 years, registered 
at the Clinic October 19th, 1935, complaining of a 
“lump" near the anus on the left side. An operation for 
a "swelling” at the same site had been performed at 
another hospital eight years previously. 

Six months before admission the patient noticed the 
present swelling. Local soreness was present occasion- 
ally. No discharge had been noticed. 

Family history and past personal history were unim- 
portant except as noted. 

Examimilion revealed a swelling three inches long and 
two inches wide, one and one-half inches to the left of 
the anus. The swelling was moderately firm, shelving no 

*From the Department of Proctolopy, Grndui\te School of Medicine. 
University of Pennsylvania. 

tGraduatc Student Department of Proctolopy, Graduate School of 
Medicine, University of Pennsylvania. 

Submitted February 28, 1936, 


definite fluctuation. No local heat nor tenderness could 
be detected. Examination of the anus, rectum and sigmoid 
revealed no abnoi'malities. Inspection of the rest of the 
body showed no swellings or tumor.s of the same type. 

A tentative diagnosis was made of a perianal lipoma or 
a ‘ cold” abscess. The swelling was incised under gas- 
ether anesthesia. The tumor was found to consist of fatty 
tissue. This was enucleated dou-n to the ischio-rectal 
fossa where it apparently was continuous with the fat of 
this fossa. A ligature was placed around the base of the 
tumor and the tumor was excised. The wound was closed 
by interrupted sutures and healed by primary union. 

Although fatty tunior.s of lipomata of the buttock 
frequently are reported, perianal lipomata continuous 
with or contiguous to the normal fat contained in the 
ischio-rectal fossa are not commonly encountered. 


Annual Abstracts of Protologic Literature 

/May. 193i-Mav. 1935) By CLEMENT L. MARTIN, -AI.D., Chicago, Illinoi.s 

The comjitctc hihliovrapby frovt which these Abstracts were made will be pubtished in full In tlir Tranwcliona of the American rroctolopir 

Society, 10S5. 


ANESTHESIA 

Spinal anesthesia is finding its place; it has gained wide 
usage as the details of its administration have become 
better known. A number of surgeons have completely 
abandoned it after liberal trial, some anaesthetists still use 
it fearfully but surgeon and anaesthetist have another 
valuable addition to their armamentarium in properly used 
spinal block analgesia. Trans-sacral and caudal block 
analgesia has the commendation of some; it is more diffi- 
cult to give and takes longer than a spinal but if only the 
2nd sacral foramina are injected in addition to the caudal 
canal, as is the case usually for rectal operations, the in- 
jections are not very difficult. It is very safe as the anaes- 
thetic solution remains extra-dural; it affords a well-re- 
laxed, well-anaesthetized field. 


Avertin as a basal or preliminary anaesthetic continues 
to receive some condemnation but more favorable reports. 
Evipal given intravenously appears to bo especially indi- 
cated whore a short anaesthetic, of 15 to 20 minute.'-- dura- 
tion suffices. Newer drugs have been tried in infiltration 
anaesthesia. The use of diothane in 100 anal cases i.s re- 
ported by Bo.ssrr. He found it gave anaesthc.'Jia enduring 
“several, to 24 hours,” the results were not uniform, a 
tendency to skin tag formation following its use is noted. 
A few cases had abscess but the use of normal .saline solu- 
tion to replace the distilled water in which the diothane 
was dissolved, avoided this complication. 1 ounce of eithei 
the 17r or O.Sfi solution was used. 

Bacon used nupercaine in 91 anal operations ami sum- 
marizes his results thus: it may bo used without ill effects, 
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its initial effect is somewhat slower than procaine but the 
duration is prolonged by a few hours; in amounts not ex- 
ceeding 70 c.c. of a 1:1000 solution it may be injected 
safely and efficiently. Various ointments containing nuper- 



No. 1. 1:2 — Benzanthracene 

caine, pantocaine and other synthetics, having a more en- 
during action than procaine or benzocaine have been placed 
on the market. 

Frankfeldt in Yeoman’s Clinic states he has used nuper- 
caine in Gabriel’s formula in 150 cases in a 2 year period 
and found it valuable. The solution is made up of 0.5% 
nupercaine base, 10% benzylalcohol, 1% phenol in rectified 
almond oil. It is not used in the ordinary hemorrhoidec- 
tomy but has its field in external thrombotic hemorrhoids, 
pruritus ani, fissure, short fistulae, and anal neuroses. 

CANCER 

Progress: In the last two years a correlation has been 
made of some previous and much recent data in the field 
of cancer research. It has been determined that there is 
a close relationship both chemically and in biologic effect 
between some of the hydrocarbons in tar and estrogenic 
hormones. The tricyclic phenanthrene ring system is com- 
mon to a group of carcinogenic hydrocarbons. Compounds 
related to 1:2 benzanthracene, which is itself inactive, 
have been made to produce carcinoma. The principal 
carcinogenic hydrocarbons thus far found are (1) 1:2 
benzpyrene, one of the most active substances; (2) 5:6 
eyclopenteno-l:2 benzanthracene; (3) 1:2:5;6 dibenzan- 
thracene; (4) 9:10 dihydroxy-9: 10 di-n-pi'opyl-9:10 di- 
hydro-l:2:5:6 dibenzanthracene; (5) 6 isopropyI-l:2- 

benzanthracene ; (6) various other derivatives of 1:2:5:6 
dibenzanthracene; (7) chrysene. All of these substances 
have produced either carcinoma or sarcoma, rats and mice 
being used principally. These agents do not produce cancer 
directly as the agent of Rous sarcoma does, but indirectly. 
Carcinogenic substances similar to those mentioned might 
conceivably arise from sterols normally present in the 
body, it has been suggested by Kennawag and Cook. 

“The hydrogenated phenanthrene ring type of compound, 
as already pointed out, only recently has been recognized 
as a normal constituent of the body. Mainly through the 
work of E. L. Kennaway and his co-workers at the Cancer 
Hospital, it has been proved that a carcinogenic agent 
present in tar also belongs to this particular type of 
chemical compound. 

“The gradual elucidation of the structure of cholesterol, 
vitamin D, and the sex hormones has increased the the- 
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In 1932. Cook, Hieger, Kennaway and Mayneord showed 
that a series of compounds related to 1:2 — benzanthracene 
possesses carcinogenic properties. 


oretical importance of the work of Kennaway and hi, 
leagues, since prior to these investigations it mieht h? ' 
been argued that the production of tar cancer (first 
duced by Yamagiwa and Ichikawa, 1915) was of 
academic interest, as the carcinogenic agents apnarent l 
bore no relationship to substances taking part in the com 
position of the body. Their extensive investigations how 
ever, have shown that the carcinogenic hydrocarbons be' 
long to this form of condensed carbon ring compounds 
and as has been pointed out by Cook, the processes which 
would be entailed by the formation of the compounds from 
the naturally occurring sterols and bile acids would in 
volve reduction, dehydration and dehydrogenation and 
might readily occur in the animal body; it seems possible 
that these carcinogenics might result from the processes 
operating upon degradation products of sterol metabol- 
ism.” {Cook, 1933). 


Aschheim and Hohhveg determined that in extracts of 
bituminous material there are estrogenic substances. Re- 
cently various investigations have made it probable that 
“luteal hormones have a similar chemical constitution to 
the estrogenic hormones.” 


Cook and Dodds and their associates examined a number 
of hydrocarbons of known carcinogenic character to deter- 
mine whether they could induce estrus in castrated mice 
and rats. The first such compound of knosvn chemical 
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9: 10 — di — n — propyl 

9:10 — dihydro 

1:2: 5: 6 — dibenzanthracene 

This is the most potent synthetic oestrus-producing agent, 
obtained by Dodds and is a derivative of 1:2;5:6 — diben- 
zanthracene, the carcinogenic hydrocarbon. 

structure, which was demonstrated to be estrogenic, is 
1-keto 1. •2:3:4 tetrahydrophenanthrene. A substance may 
be both carcinogenic and estrogenic; some that are carci- 
nogenic are not estrogenic, and there are estrogenic sub- 
stances which are not carcinogenic. Those most active 
carcinogenically are not the most potent estrogenic com- 
pounds. 

Lacassagne has induced mammary cancer in male mice 
by injecting estrogenic material (“folliculine”). Only the 
secondary sex organs, not other portions of the body, are 
thus affected by ovarian hormones. This specific character 
distinguishes the action of ovarian hormones from c 
carcinogenic agents in tar. 

Summarizing {Leo Loob) (1), “the carcinogenic hydro 
carbons of tar and related compounds, estrogenic su 
stances as well as certain other factors, may cause cancer 
in those tissues on which they act, but while carcinogenic 
hydrocarbons as well as regenerative processes (irnta ion) 
may affect a great variety of tissues, the estrogenic or 
mones are limited in their action to the tissues in w i 
they induce growth processes during the normal sexu 
cycle. Both the hydrocarbons and hormones mentione 

1. Loeb, Leo: Estroirenic Hormones and Carcinozencsis. J. A. M- A - 
104:1597. May 4, 1935. 
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bring about the cancerous transformations of tissues in an 
indirect manner. They differ in this respect from other 
agents merely from a quantitative point of view. The 
mechanism by which ovarian hormones produce prolifera- 
tive processes in the sox organs differs from the mechan- 
ism undei-lying the cancerous transformation, although the 
latter may ultimately depend on proliferative processes 



No. 4. 1:2:5:6 — Dibenzanthracene 

acting over a long period of time. There exist, therefore, 
no direct but only indirect connections between the carcino- 
genic action of the hydrocarbons of tar and the carcino- 
genic effect produced by estrogenic hormones.” 

The foregoing in a brief and necessarily incomplete way 
indicates the progress being made in this field. Real ad- 
ditions to the knowledge of cancer have been achieved; 
whether they constitute an important aggregation of 
blocks in a puzzle picture or are rather coral accretions in 
relation to the whole problem time must decide. 

General. Both American and European literature con- 
tains an increasing number of articles favoring the radical 
abdomino-perinoal operation for rectal cancer. Kirsehner 
and Ncmcc report doing both the laparotomy and posterior 
resection synchronously, two surgeons being employed. 
Voices are raised however in favor of preliminary colos- 
tomy and secondary posterior resections and against ex- 
tending the indications for the more radical operation. As 
with other radical procedures for cancer elsewhere, the 
more radical and effective operation may defeat itself by 
too high a primary mortality, especially in the hands of 
surgeons having few rectal cancer cases. 

As an outstanding authority in the field, Raiikin’s pub- 
lications merit careful reading, especially those which ap- 
pear this year in the American Journal of Surgery; Sur- 
gery, Gynecologj' and Obstetrics, and the Proceedings of 
the Royal Society of Medicine. 

Thomas E. .Jones’ articles on abdomino-perineal resec- 
tion are worthy of their author, in whom good surgical 
judgment is combined with finished operative technic. The 
symposium on rectal cancer in the American Journal of 
Sui'gery has contributions by such authorities as Lynch, 
Jones, Lahey, Binkley, Yeoman, and Barber. 

Diaffiiosis. Fanslcr and Anderson present clearly the 
matter of diagnosis in the operable stage of the growth 
and jireoperative and post-operative treatment; their gross 
description of the tjqies of cancer is informative. Horsley 
notes, forcefully, that attention to slight sjTnptoms makes 
early diagnosis possible. Mechling epitomizes the diag- 
nosis and treatment. Rosser's further publications on the 
relation of chronic inflammatory changes to the develop- 
ment of carcinoma contain data which are definite con- 
tributions to his subject. He reports 1 fissure, 4 hemor- 
rhoids, 9 fistulae which have undergone carcinomatous 
change in 2 to 20 years. Jclks regards infection, especially 
that from streptococci, as an important factor in carci- 
nogenesis. 

Hayes and Ellis describe the technic of biopsy by needle 
puncture and aspiration, used in 1400 cases at the Mem- 
orial Hospital. Among pathological curiosities and inter- 
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esting cases noted in clinical reports are the following; 

Wakcley reports a case of obstruction from sigmoid 
cancer ■noth rupture of the cecum. 

Jaffc autopsied a case of annular carcinoma of the recto- 
sigmoid junction with multiple irregular ulccr.s in the 
colon above it, which ho classified as stercoral ulcers, re- 
sulting from the capillary stretching and consequent 
anaemia in the distended bowel. 

Ross’ article on carcinoma in youth brings the subject 
up to date. Pfeiffer and Tl'oorf report a tnansverse colon 
cancer in a 7 year old boy. 

Smith and Jlrndcrs report 2 cases of mclano-epitbelioma 
and 2 of hemangio-endotholioma of tbe anus; in one of 
each diagnosis was made only by the tissue examination 
by the pathologist. 

Dixon and Rearer report a carcinoma of the rectum 
treated by fulguration and radium which at autopsy 
showed no carcinomatous cells in the scar of fulguration 
and no metast.ases; death resulted from cerebral embolism. 
Excised scar tissue in one of Strauss’ sections .shows cancer 
cells present, in another case they were absent. 

Surgical Treatment. Raiford presents an extensive dis- 
cussion of carcinoma of various segments of the large 
bowel and reports progress ns to operability, .o year cures 
and post-oper.ative mortality over a 34 year period; he 
also reviews the statistics of rectal and anal cancer at 
Johns Hopkins Hospital. 

It seems obvious that no one operation is suitable to all 
cancers in tbe middle and upper rectum, to s.ay nothing of 
those above these sites but still too low for an “obstructive 
resection” or Miculicz operation, yet this point is lost sight 
of in some writings. 

T. E. Jones continues to favor the one stage radical ab- 
dominoperineal resection. Rankin prefers the abdomino- 
perineal method but uses it in two stages perhaps more 
frequently. Four to six weeks after exploration the colos- 
tomy (single barrel) is done, a perine.al incision is made to 
free the rectum up to the peritoneum, the skin closed and 
laparotomy performed, at which the removal of the rectum 
and sigmoid is completed. He u.ses ga.s-oxygen-ethor or 
ethylene and trans-sacral anesthesia in preference to 
spinal because of two recent operating room casualties. 
Dixon favors the abdomino-perinoal (Milos) procedure 
where the c.ancer site permits a choice of method in the 
higher grades of malignancy, and posterior resection after 
colostomy for the loss malignant growths. 

Lahey continues to use his method of fixing the end of 
the distal segment of the bowel in the abdominal wall, in 
the midline above the bladder. 



No. 5. 5:6 — cyclo-Pentcno — 
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Gordon-lVatson emphasizes the effects of .surgical ex- 
perience on the percentages in operability and mortality 
statistics. Gabriel reports a 20(7 mortality in 2.7 one stage 
abdomino-perineal excisions of the rectum. He restricts 
perineal excision to verj* early or very advanced carcinomas 
of the anus and lower third of the rectum. 
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Finsterer, O. Goetze, H. Schneider, H. Voelkcr, M. 
Kirschner among other Europeans favor abdomino-peri- 
neal operation in one or two stages. 

Lockhart-Mummery and H. van Seeman among others 
favor preliminary colostomy and secondary posterior re- 
section. M. Lichtenauer advocates perineal excision of 
rectum without colostomy. 

The importance of preliminary preparation and after 
care is repeatedly emphasized, viz: (1) Blood transfusion 
often advisable before operation, more frequently after- 
ward. 

(2) The establishment of a satisfactory water balance 
especially in the dehydrated patient. 

(3) The relief of hypoglycemia by free sugar intake. 

(4) Evacuation of bowel pre-operatively (repeated 
enemas; if obstruction absent, cautious catharsis). 

(6) Pre-operative opiate medication to quiet peris- 
talsis. 

(6) Careful cleansing of the lower loop before second 
stage of two stage operation. 

(7) Some method of peritoneal vaccination is used by 
a number of surgeons; its value is questioned by others. 

Irradiation Therapy. Irradiation treatment continues a 
palliative measure but as radiosensitivity and dosage be- 
come better known the indications for its use as a cura- 
tive agent are advanced by some experienced therapists. 
Bowing and Fricke report 500 cases and feel that the 
higher grades of malignancy especially, require irradia- 
tion. 

The British Medical Journal Annotations note that low 
voltage X-ray therapy as used by Chaoid in Germany may 
obtain results to compare favorably with the radium bomb. 
Binkley records his results with a technic consisting of 
pelvic radiation with a maximum skin dosage through 6 


or 7 portals of entry, given daily for 3 weeks. In pron(, • 
cases 1-3 millicuries of gold screened radon needles arl 
implanted per rectum, 2 weeks later. Further treatment 
is advisable at a later period in some cases. Palliation 
only is sought in the advanced (inoperable) cases; curative 
results may ensue in the selected early cases. 

Max Cutler states the decision between operation and 
irradiation is at times difficult, such decision is based on 2 
factors: operability and radiosensitivity. The clinical 
signs of operability are often fallacious, the extent of the 
disease may be impossible to determine by clinical exami- 
nation. Radiosensitivity does not necessarily mean cura- 
bility nor (to a less extent, Ed.) does radioresistance 
mean incurability. 

Elcetrocoagxdation. Strauss used electro-coagulation of 
the tumor in 42 patients, 20 having a colostomy done. Hi 
feels the results justify the continuance of this form of 
treatment. He states the results compare favorably with 
radical excision and half of the group escaped a colostomy, 

Thorek states that inoperable cases may be benefited 
and life prolonged by electro-coagulation of the tumor and 
proctotomy. 

Chemotherapy. Bargcn concludes that colloidal lead 
phosphate given intravenously to a degree of lead intoxi- 
cation possesses value. 

Mxirray gives a critical review of the selenide treat- 
ment of cancer. Korblcr in Germany and several South 
Amei'ican authors favor the use of snake venom for its 
inhibitory effect on cancer and especially to relieve pain. 
Others deny its value. 

To those who wish to follow the subject of cancer closely 
the Abstracts in the American Journal of Cancer; and 
Surgery, Gynecology and Obstetrics will prove valuable. 


SECTION ym— Editorial 

NOTE: The editorial contribtttione published in this Journal represent only the opinions of their writers. Such beinp the case, this Journal 
or the American Gastroenterological Association is in no wag responsible for editorial expressions. 


CERTAIN PERTINENT OBSERVATIONS UPON 
MILK AND CHOLESTEROL AS THEY RELATE 
TO INFECTION AND TO ARTERIOSCLEROSIS 
CINCE the publication of my review on “Milk” (*) 
^ as well as the editorial on “Cholesterol” (**) in 
this Journal, developments of such importance have 
occurred that I am impelled again to direct attention 
to these topics. 

MILK 

First, I wish to emphasize the tremendous conse- 
quences of the infectious elements that are carried hy 
milk. Prof. Lloyd Arnold (1) believes that I am un- 
duly alarmed about the milk problem and that pasteur- 
ized milk is safe and wholesome. He calls attention to 
the fact “that the dorsum of the tongue contains a rich 
endogenous bacterial flora and that stei-ile milk will 
not be sterile when it passes through the oral cavity.” 
Why then should we not continue to feed raw milk and 
not trouble to pasteurize it, or bother about infectious 
elements carried in other foods? No, like all milk 
bacteriologists. Dr. Arnold relies upon the total bac- 

— Horace W. Soper, M.P. : Am. Jour. Dig. Dh. and Nutr.^ 
Vol. 11, No. 2. p. 113. 

**“ChoIestcror* — Horace W. Soper, M.D. : Am. Jour. Dig, Die. and 
Au^ast, 19S5. 


terial count and has the ideal of pasteurization con- 
stantly before him. Pasteurization at best is but an 
ideal procedure. Dr. Arnold realizes that it is rarely 
carried out as planned or theoretically considered 
proper. Even when so conducted, pasteurization does 
not kill all the pathogenic bacteria. This has been well 
demonstrated in the epidemic of bovine tuberculosis in 
Great Britain, where “over the counter” milk was 
found frequently to be contaminated. It is imperative 
that the bacteriologist follow this method of examina- 
tion and study the milk for pathogenic bacteria as t 
comes to the consumer. 

However, Dr. Arnold’s contribution revealing the 
bacteria] content of the lingual mucosa is of grea 
value. The tongue may act as a focus of infection, 
is a rule in my Clinic to advise swabbing the tongue 
with a ten per cent mercurochrome solution during 
the treatment of infectious diseases particularly o 
ulcerative colitis, gastric and duodenal ulcer, gall 
der disease, etc. , 

As an illustration of the tremendous influence o 
the propaganda for the increased consumption of mi » 
I cite the fact that two bacteriologists whom 
tempted to iuduce to engage in the bacteriologic s 
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of milk as it is received by the consumer, refused to 
do so on the grounds that they would do nothing that 
might impair the confidence of the public in milk as 
a food! 

G. M. Fyfe (2), health officer for St. Andrews, Eng- 
land, in his annual report, says that about forty per 
cent of the cows in that country are infected with 
tuberculosis. Scoville (3) states that mild ambulatory 
cases of Brucella aborttcs infection in man are common 
and frequently not diagnosed. Angle (4) calls atten- 
tion to the tremendous increase of Brucellosis in this 
country. He finds that 9965 cases were reported to 
Januai-j', 1935, and concludes that the correct diag- 
nosis is never made in many of the cases. 

Minnett (5) discusses "the widely prevalent and 
tvell recognized chronic foriyi of streptococcus ynasHUs 
existing in our herds" and directs attention to an acute 
streptococcus mastitis of such severity that partial 
destruction of the udder occurs. Swift, Langfieid and 
Goodner (6) present a table of the various groups of 
hemolytic streptococci. In their Group “A” they refer 
particularly to cattle affected with mastitis and to the 
human infections, such as scarlet fever, puerperal 
sepsis, erysipelas, septic sore throat, pneumonia, etc. 
They state, "IVhen, therefore, members of (the 
hemolj’tic streptococci group) are found in milk, the 
inference to be drawn is either that the cows furnish- 
ing the milk have mastitis due to a Group A strepto- 
coccus, or that the milk has become contaminated from 
a sick man or from a human carrier. It seems prob- 
able, therefore, that any milk in which Group A 
hemolytic streptococci are found is unfit for human 
consumption. Probably the presence of strains other 
than Group A in the throat, intestine or vagina of 
human beings arises from the consumption of milk 
or other food products containing them.” 

Geiger, cf al (7), in "Food Poisoning from Ice 
Cream,” conclude that “since the lower temperatures 
used in ordinary refrigeration and ice-cream freezing 
have only growth-inhibiting and not bacteria-dcstrog- 
ing power, and since milk and milk food products, be- 
cause of their inherent character, offer excellent bac- 
terial culture medium possibilities, ice-cream and other 
milk food products should be subject to rigorous stand- 
ards in production, processing and marketing, with the 
provision of every reasonable safeguard to the public 
health.” 

The above facts cannot be dismissed with a wave of 
the bacteriologic hand and the statement that “the or- 
ganisms found were not proved to be pathogenic for 
man.” Clinical experience teaches us that the canned 
evaporated milk is safe, contains all the essential nu- 
tritive elements, and cannot remain on the dorsum of 
the tongue long enough for propagation of the bac- 
teria. 

Clinicians are not concerned about the 759c or 90''7 
of individuals who establish an immunity against 
streptococcus or tuberculous infection, but arc inter- 
ested in the smaller percentage of mankind who ai-e 
susceptible, iililk is undoubtedly the chief agenc.v for 
the dissemination of the streptococcus. Where did 
this case of S. riridans originate? Why does such a 
large percentage of school children develop infected 
tonsils? Where did this patient acquire septic sore 
throat? Why is the increase of dental caries in chil- 
dren concomitant with the augmented consumption of 


milk? Such are questions constantly arising in prac- 
tice; they require definite answers. 

Probably man has employed milk as a food for over 
GOOD years according to his drawings on cave wall-. 
His use of the herd unque.stionably marked the dawn 
of community life and laid the foundations of modern 
civilization. 

Since the vitamine theory originated by McCollum, 
the propaganda for the larger use of milk in oui 
dietary has been so active that nearly all students of 
nutrition are obse.csed by it. What arc the biological 
inferences? 

1. All mammals, excepting the human, cease the 
use of milk ns a food after weaning. The molhcr’.s 
mammary gland remains quiescent until activated by 
parturition. 

2. The dairy cow, stimulated and bred to yield milk 
over a long period of time, develop.s hypertrophy of 
the mammary gdand. She is frequently found to be 
infected with a low grade streptococcus mastitis. 
Efforts to disinfect the udder often cause a chronic 
eczema; crusts and scales fall info the milk. 

3. Milk is such a good culture medium that it is 
frequently contaminated by infectious agents not or- 
iginating in the cow. “Bacterial soup” is a good 
synonym for milk. 

4. As a result of his violation of a primary biologic 
law, JIan has been severely penalized by the host of 
infectious diseases that are disseminated by milk. 

I am aware of the magnitude of the problems in- 
volved and my object in this presentation is to stimu- 
late further study and criticism of milk as it roaches 
the consumer. 

CHOLESTEROL 

In my first communication. I directed attention to 
the clinical significance of the subject, relying especi- 
ally on the work of Learj- (8), Joslin (9). Rabinowitch 
(10), Hartung and Bruger (11), Lockic and Hubbard 
(12). Since that time numerous important contribu- 
tions have been made to the current literature. 

Moschcowitz (13) contests the theory of the meta- 
bolic origin of arterio.sclerosis. He asserts that simul- 
taneous arteriosclerosis in the pulmonary and general 
circulation rarely occurs and that the relation of in- 
travascular tension in the causation of nrtcriowloro'is 
is vital in the study of the problem. 

In reply to Moschcowitz, Leary {141, slates that 
he has shown that the lesions of human atherosclei-osis 
owe their variety to the relative ability of the coll.- in 
these lesions to metabolize cholesterol. In youth thi'- 
power is great, in middle life the metabolism is ‘-Imv 
and scarring results. In old age. the colls cease to 
function and “atheromatous abscesses" arc responsilile 
for the selective localization and degree of the le.-ions. 
Basically, atherosclerosis is dependent for its causa- 
tion in disturbances in the cholesterol metabolism. 

Joslin, Warren and Root (15) also reply to .Mnsch- 
cowilz, faking exception to his statements “that all evi- 
dence seems to show that arteriosclerosis is the cause 
of diabetes rather than the reverse,” and "when diab- 
etes occurs in arteriosclerosis, the inference is that 
the capillaries of the i.slands of Langerhans arc af- 
fected.” They point out that al least lO'; of all ca^es 
of diabetes begin in the first two decades of life with- 
out any evidence of the existence of aitcriosclero'^is 
and that persons with diabetes of long duration show 
more arteriosclerosis in the legs and heart than do 



128 


American Journal of Digestive Diseases and Nutrition 


non-diabetic persons. Manj' cases of diabetes at 
autopsy show little or no arteriosclerosis of the pan- 
creatic vessels even though vascular damage elsewhere 
is severe. 

Bi-enner (16) states “that pulmonary vascular scler- 
osis increases in frequency and severity with the age 
of the patient. It is practically as common as systemic 
vascular sclerosis and is constant in patients over 
forty.” 

Many clinical articles, too numerous to mention 
here, have appeared recording the good effects pro- 
duced in vascular disease by a sharp limitation of the 
cholesterol content of the diet. I personally can con- 
firm the good results produced by this method even in 
advanced severe cases of vascular disease affecting 
the cerebral and coronary vessels. For years I em- 
ployed an “alkaline ash” regimen, which was in reality 
a diet with small cholesterol content. Sansum, in a 
personal communication, states that his clinical ex- 
perience has been identical with mine when employing 
the same dietary regimes. Space forbids publishing 
case records here but I hope to do so in the near 
future. Such dietary formulae are not easy to follow. 
The whole art of modern cookery is in a conspiracy 
against it. The chief articles to avoid are eggs, cream. 


butter, pork fat, and the solid internal organs, as liver 
sweetbreads, etc. Nearly all muffins and desserts are 
milk, cream, butter and egg concoctions. 

Experimental work in cholesterol metabolism has 
demonstrated the great value of thyroid as well as 
iodine as controlling agents or lipoid solvents. I can 
verify the efficacy of their employment, clinically, in 
selected cases. 

The evidence appears to justify the statement that 
hypothyroidism is usually associated with a poor chol- 
estei'ol metabolism, which would account for the tend- 
ency of individuals of this type to develop obesity, 
gall stones, gout, degenerative arthritis and cataract. 

More chemical work on food stuffs is necessary par- 
ticulai-ly in regard to the vegetable oils. More intense 
clinical study is highly desirable so that we may con- 
trol the intake of cholesterol with more exactness. 

We know that cholesterol is a necessary constituent 
of the body cells, but enough evidence has accumulated 
to the effect that an excess in the diet may be ex- 
tremely injurious especially to the adult after fifty. 

The clinician of today should be both milk minded 
and cholesterol conscious, not only in the treatment of 
disease but in the realm of Preventive Medicine. 

Horace W. Soper, St. Louis. 
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Program of the Thirty-Ninth Annual Meeting of the American 
Gastro-Enteroiogicai Association 


MAY THE 4TH AND 5TH, 1936 
HOTEL CLARIDGE 
ATLANTIC CITY, N. J. 


MONDAY, MAY 4, 1936 
Morning Session, 9:00 A. M. 

Daylight Saving Time 

MEMORIAL ADDRESSES 
of 

Dr. John Bryant by Dr. Franklin W. White 
Dr. Lafayette B. Mendel by Dr. Victor C. Myers 
Dr. Henry W. Bettmann by Dr. Leon Schiff 


Dr. George W. McCaskey by Dr. William Gerry 
Morgan 

PRESIDENTIAL ADDRESS 
Dr. Howard F. Shattuck, New York, N. Y. 

1. “Cholesterol Metabolism in Jaundice” 

Dr. S. Allen Wilkinson, Boston, Mass. 
Discussion to be opened bj' Dr. Andrew C. Ivy,, 
Chicago, 111. 




SociETiKs, Programs and Proceedings 


129 


“Biliarj’ Stasis” 

Dr. Carl H, Greene, Brooklyn, N. Y. 

Dr. J. Russell Twiss, New York, N. Y. 

Dr. R. Franklin Carter, (by invitation), New 
York, N. Y. 

Discussion to be opened bv Dr. Charles Gordon 
Heyd, New York, N. Y. 

“The Prognosis of Acute Hepatic Insufficiency” 
Dr. Chester Jones, Boston, Mass. 

Discussion to be opened by Dr. H. L. Bockus, 
Philadelphia, Pa. 

“Chronic Hepatitis %vith Jaundice (Biliary Cir- 
hosis)” 

Dr. James F. Weir 

Dr. Albert M. Snell, Rochester, Minn. 
Discussion to be opened by Dr. David Riesman, 
Philadelphia, Pa. 

“Macrocytic Anemia in Diseases of the Liver” 
Dr. David H. Rosenberg, Chicago, 111. 
Discussion to be opened by Dr. M. M. Wintrobe, 
(by invitation), Baltimore, Md. 

THE ALVAREZ LECTURE 
Founded in 1929 by Dr. Frank Smithies 
"THE DIGESTIVE TRACT IN ANEMIA” 

Di'. George R. Jlinot, Professor of Medicine, 
Harvard University, Boston, Mass. 

Adjournment for Luncheon 

2:30 P. M. 

“Miscellaneous Observations on Intubation of the 
Small Intestine” 

Dr. T. Grier Miller 
Dr. W. Osier Abbott 

Dr. Walter G. Karr, (by invitation), Philadel- 
phia, Pa. 

Discussion to be opened by Dr. Jlax Einhorn, 
New York, N. Y. 

“Surgical Aspects of Regional Ileitis” 

Dr. A. A. Berg, New Y’ork, N. Y’". 

Discussion to be opened by Dr. Sai-a M. Jordan, 
Boston, Mass. 

“The Components of Gastric Secretion” 

Dr. Franklin Hollander, (by invitation). New 
York, N. Y. 

Discussion to be opened by Dr. Walter C. 
Alvarez, Rochester, Minn. 

“Gastric Secretory Behavior in Chronic Gas- 
tritis” 

Dr. H. L. Bockus 

Dr. J. F. Monaghan, (by invitation) 

Dr. Karl Kornbloom, (by invitation). Phila- 
delphia, Pa. 

Dr. George R. Moffitt, (by invitation), Harris- 
burg, Pa. 

Discussion to be opened by Dr. Burrill B. 
Crohn, New York, N. Y. 

E.\ECUTIVE SESSION 

(Associate member.s arc requested not to at- 
tend) 


Annual Dinner, 7:30 P. M. 

Hotel Claridge, Atlantic City. N. J. 

Guest of Honor 

Dr. William Mather Lewi.s, President, I„-ifay- 
ette College, Easton. Penn. 

“The Cultural Background of the Profes-^ionnl 
Ylan in iiledicine" 

TUESDAY', MAY .oTH. 193G 
lilORNiNG SKSION, 9:30 A. M. 

10. “Further E.vperimenta! Studie.s on the Etiology 

of Ulcerative Colitis: The I’o.^.sihle Virus 
Factor" 

Dr. Yloses Paulson, Baltimore, JId. 

Discussion to be opened by Dr. Heinrich Nech- 
eles, Chicago, 111. 

11. “The Diagnostic Significance of Anti-l).v.«entery 

Bacteriophage” 

Dr. T. T. Mackie, New York. N. Y. 

Discussion to be opened by Dr. itiorris L. 
Rakieten, (by invitation), Brooklyn. N. Y. 

12. “Sympo.sium on the Pancreas” 

Ph.vsiological Aspects: Dr. Andrew C. Ivy, 
Chicago, 111. 

Pathological Aspects: Dr. William G. MacCal- 
lum, (by invitation), Baltimore, Md. 

Medical Aspects: Dr. Thomas R. Brown, Balti- 
more, Md. 

Surgical Aspects: Dr. Daniel F. Jones, (by 
invitation), Boston, JIass. 

Discussion to be opened by Dr. Joseph H. Pratt, 
(by invitation), Boston, Mas.s. 

13. "Report of Special Committee on Enzymes” 

Dr. A. H. Aaron, Chairman, BufTalo, N. V. 

Adjournment for Lunclieon 
2:00 P. M. 

14. “Hypogl.vcemia — A Clinical Survey of Four Hun- 

dred Cases Having This Common Finding” 
Dr. Lay JIartin, Baltimore, Md. 

Dr. George A. Hellmuth, (by invitation), Balti- 
more, JId. 

Discussion to be opened by Dr. Victor C. 
Myers, Cleveland, Ohio. 

15. “Thoracic Stomach and Diaphragmatic Hernia” 

Dr. Loon Bloch 

Dr. A. M. Serby, (by invitation) 

Dr. Samuel Salinger, (bv invitation). Chicago. 

111 . 

Discussion to be opened by Dr. Dewitt Stetten. 
New York, N. Y. 

16. "Specific Food Sensitiveness” 

Dr. Walter Alvarez, Rochester, Minn. 
Discussion to be opened by Dr. Arthur F. Coc.a, 
(by invitation). New Y'ork. N. Y'. 

17. “A Consideration of Some of the Newer Methods 

for the Treatment of Peptic Ulcer” 

Dr. Andrew B. Rivers, Roche.stcr. Minn. 
Discussion to be opened by Dr. Walter L. 
Palmer, Chicago, 111, 
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Nutrition 


“Ulcerating Gastric Neoplasms ^ J 

ferentiation from Simple 
Roentgenological and Pathologica 

Dr. Lewis Gregory Cole, New York, N. . 
Discussion to be opened ^yDr^ Frank W^Kon- 
zelmann, (by invitation), Philadelphia, P 

The followins papeR will be read by title. 

“Studies in Gastric Pepsin 

Dr. Frances R Vanzant, Houston, Texas. 

“Cystadenomata of the Pancreas. A Surgica 
Report” 


Dr. R. Franklin Carter, (by invitation), New rt 

York, N. Y. ^ 

Dr. Lewis Slattery, (by invitation). New Yod, ^ 

N. Y. ‘i 

**Tbe Changes Within the Cells of the Gastric 1 

Mucosa During Secretory Activity” 

Dr. A. J. Gitlitz, (by invitation). New York, 

N. Y. 

Dr. W. Levison, (by invitation). New York, 

N. Y. 


IN MEMORIAM 

Ivan Petrovich Pavlov 

1849 — 1936 





A photograph of Pavlov taken August 8, 1935. 


Leningrad and Moscow, Ivan Petrovich Pavlov died 
February 27, at the age of 8b ^ 
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represents the research achievements of Pavlov and 
his entire laboratory staff from the period of about 
1888 to 1904. For this work he undeniably merited 
and received the Nobel prize in 1904. In 1902 beinR 
impressed by his observations on the “psychic” secre- 
tion of saliva, gastric and pancreatic juice, the direc- 
tion of his research changed. Subsequently, he de- 
voted his entire attention to a .study of proce.sses in 
the central nervous system by the method of condi- 
tioned reflexes. 

It is idle to review those magnificent studies on the 
higher reflex mechanisms which are so well known and 
which form the groundwork of any comprehension of 
central nervous sj'stem activity. And, a further ap- 
preciation can add little to his dominant and secure 


place as one of the foremost benefactor.s of .“^cicncv aiui 
human endeavor. Pavlov, the man. was charactt rtred 
by a single minded devotion to his .‘-•cience. Iltiring 
the rigors of the revolution, when without heat or 
light, his only complaint was of having to .^pe!Hi 
hours each day guarding the firewood stacked outside 
the Academy. lie wa.s no stranger to hard work. In 
hi.s earlier experiments the operated animals were 
tended by his wife and himself in their own home. .-\ 
man of great intellect, scientific hone.sty, and gentle- 
manly simidicity, it is fortunate for the world that he 
was permitted a long and useful life. 

Andrew Conway Ivy. 

Northwe.stcrn University, Chicago, 
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Gastric Carcinoma 

Necessity for Earlier Diasnosis as Shown by Case Reports 

nv 

B. .MARKOWITZ, M.D. 

BLOOMINGTON. ILLINOIS 
(iml 

M. D. MOLAY, M.D. 

CHICAGO, II.LINOIS 


C arcinoma of the stomach is one of the most fre- 
quent offenders in producing a discrepancy be- 
tween the pathological and clinical findings. Often the 
history indicates a gastric upset dating back only 3 or 
•1 weeks and at operation an extensive inoperable car- 
cinoma is found. The contradictory findings may in 
many instances be explained by the following: 1. Early 
gastric cancer does not give the classical symptoms 
characteristic of the disease as described in te.xt books 
and 2. — the great variety of forms in which gastric 
carcinoma presents itself is not made sufficiently 
familiar to the average physician. MacCarty‘ reports 
that not over 25<;^ of the ga.stro-intcstinal cancers 
coming to the Mayo Clinic had previou.sly been X-rayed 
and 15% of these cases are inoperable and hopele.ss 
when first seen at the clinic. In a small series of 
gastro-inlestinal malignancies we-’ have previously re- 
ported 70^ so far advanced that only biopsy and 
palliative surgery could be done. 

"CLASSICAL” SYMPTOiMS 
Classical symptoms such as constant and definite 
pain, constant motor function incompetcncy, .and defin- 
ite palpable tumor mass are frequently absent and cer- 
tainly lose their classical distinction, if a series of 
gastric cancers is studied. 

It is the common opinion that pain is constant, doll 
and .aching in type; yet frequently wo receive a half or 

Submtttc<l November 11, 


even more than one-half of a resected malignant 
stom.ach in which the history of pain was not of the 
orthodox dull and aching type or paradoxically enough 
may have been completely ab.sent. Gaither- in review- 
ing 245 cases of ga.stric cancer comc.s to the conclusion 
that there is no characteristic cancer pain and be feels 
th.at a consideration of the character of jiain is of 
negligible importance. 

Constant motor function inconijiotenry would 
strangely enough be a highly desirable finding. In the 
greater number of instances it means a certain degree 
of pyloric block, which if the progre.ss js rapid, would 
force the patient to seek early medical advice. Un- 
fortunately, however, we often receive a carcinoma in- 
volving' a large part of the stomach and the history 
reveals that there was no motor function inenm- 
petenc.v. This is especially true when the tumor in- 
volves those areas in which the p.a.'-sagew.'w is not 
directly obstructed as the cardia or the le.-ser curva- 
ture. In addition there is the infiltrating type of car- 
cinoma which invades the submuco‘-a and deeper 
structures and involve.s most of or all of the stomach 
with no obstruction. On the other hand, benign polcpo- 
sis of the stomach may produce a motor function in- 
eomtietcncy. The question may be raised. “How often 
do we find carcinoma associated with polyposi.'- of tin' 
stomach?” Benedict and .Allen* report adenomatous 
polypi of the stomach as potential malignnncie- in 
-IIG of the cases, while .laffe' reiiorts that in lt>ft casev 
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of gastric carcinoma autopsied only 7 revealed polypi. 
He adds however "It is possible, however, that as the 
tumor grows the polypi are enveloped in the over- 
groirth and thus obscured.” 

Similarly we cannot lay too much emphasis upon 
the presence or size of a definite tumor mass. In cer- 
tain cases physical and X-ray examination fail to re- 
veal the presence of carcinomatous lesions especially 
those in the cardia which are later found at opei-ation 
or post mortem. In other instances the intei-pretation 
of the size of the lesion does not correspond favorably 
with the actual tumor mass found. Nor can the type 
of onset and time of existence of such a tumor be 
placed in any definite category. In going over the 
histories of many of these cases in which large gastric 
carcinomas were resected, one can easily be convinced 
that it is possible for such a cancer with ulcer type of 
history to have existed as a primary malignancy for 
three to five years. Neither is it difficult to believe 
that the symyptoms in such cases may be sudden in 
their onset. Not infrequently we examine a pathologi- 
cal specimen of a large resected gastric carcinoma, the 
history of which indicates an abrupt rather than a 
gradual onset. 

Just as the time element may be irregular in diag- 
nosis so may the recurrance of such a tumor be irreg- 
ular in prognosis. The histological structure cannot 
always settle the prognosis as well as it does the diag- 
nosis. Even the diagnosis of a very early carcinoma- 
tous degeneration of an ulcer can be missed and surely 
the question of recurrence cannot often be definitely 
settled by the microscopical picture. We have all seen 
rather malignant forms of cancer which did not recur 
or recun-ed after a lapse of years while malignancies 
of lesser degree recurred rather early. It happens 
much too often that after a long period of belief in a 
cancer cure, recurrence is found. 


VARIETY OF FORMS OF GASTRIC CANCER 



The forms of gastric cancer pertinent to this dis- 
cussion are those which do not follow the orthodox 
course as described in text books; particularly those 
cases in which the symptoms do not point definitely to 
a gastric disturbance and the diagnosis is established 
at post mortem examination. Stebbins and Cams" re- 
cently described a case of thrombocytopenic purpura 
associated with adenocarcinoma of the stomach in a 
young adult in which the carcinoma was neither sus- 
pected nor found until post mortem examination. In 
this case the age, too, is somewhat unorthodox; 
although untold numbers of gastro-intestinal cancers 
of the young have been reported, yet it is necessary 
to call the general practitioner’s attention to the fact 
that malignancies of the stomach and intestines not 
infrequently occur in the young adult notwithstanding 
the cancer-age spoken of in text books (7) . 

CASES 

The following case histories illustrate the various 
forms of gastric carcinoma which present symptoms 
of other ailments; 

Case I; A white male, 51 years of age, complained of 
general abdominal discomfort and vague epigastric pain 
over a period of 8 months. Occasionally he was nauseated 
and vomiting gave some relief. His appetite was poor and 
he had lost 20 pounds during the past 3 months. 

On c-ramiuntlo)! he was somewhat emaciated and his skin 
was pale and somewhat sallow. The heart and lungs were 


negative; the liver was not palpable, the spleen was 
slightly enlarged ; he ran a continous low grade temneM 
ture between 99° F. and 99.8° F. 

Laboratory examination revealed: R.B.C. 1,920 000- 
W.B.C. 4,500; Hemaglobin 48%; marked poikilocytosis and 
disproportion in size of red cells many of which were more 
than twice the normal size; no immature forms were 
found; ieteric index was reported as 10; Bezidine test on 
stools strongly positive; an Ewald test meal showed 48” 
total acidity and 18° free hydrochloric and positive occult 
blood test. X-ray examination was negative except for the 
suggestion of a decreased pyloric diameter; this was not 
considered a deformity. 

The clinieal diagnosis rested between a primary anemia 
and carcinoma of the stomach. Despite transfusions, liver 
therapy and supportive measures, the patient ran a verv 
rapid down-hill course and died 10 months after the onset 
of complaints. 

At post mortem one was immediately struck with the 
pale anemic appearance of all the organs. The heart was 
normal in weight (305 grams) and in appearance. The 
lungs were congested, otherwise normal. , The spleen was 
slightly enlarged, (206 grams) soft and the pulp was 
purple red. The liver appeared normal (2,000 grams). 
The essential findings were in the stomach. Its walls, 
especially at the pyloric end were thick and leathery, the 
cut surface was light gray and gristle-like. The mucosa 
was pale and with the exception of several small plaques 
in the pre-pyloric region, quite smooth. The perigastric 
lymph glands were all enlarged, firm and gray. Micro- 
soopic examination of the stomach wall and lymph glands 
confirmed the gross diagnosis of a scirrhous carcinoma. 

The combination of symptomless carcinomas of the 
stomach and severe anemia is not infrequently found 
at the post mortem table. Such anemia may even 
present hematological findings of pernicious anemia 
and in the absence of definite gastric symptoms may 
present the picture of a primary anemia (7). 

Case II. A well developed, rather obese female, 41 years 
of age, gave the history of having been entirely free from 
any digestive disturbance up until two months before ex- 
amination. At that time she was seized with sudden 
cramp-like pain in the “pit of the stomach” which lasted 
several hours and was followed by a spell of vomiting and 
diarrhea. Since this first onset she had had two or three 
milder attacks neither of which was very severe. Vomit- 
ing however occurred quite frequently and the pain was 
described as “just evei-ywhere over the abdomen.” 

On examination the temperature was elevated about one 
degree, the skin was slightly icteric and a tender mass was 
palpable in the middle upper abdomen just to the left of 
the midline. The liver and spleen were not palpable and 
all other findings were negative. Laboratory examination 
revealed 18,500 W.B.C. with 72% polynuclear cells, an 
icteric index of 22 and an Ewald test showed 42° total and 
22° free hydrochloric acid. Upon X-ray examination there 
was an unexplained defect in the cardia of the stomach 
Negative findings in the intestines and “no visualization 
of the gall bladder were reported. 

The patient was considered a surgical case with 
ruptured gall bladder and retrogastric abscess or pan- 
creatic abscess as the most likely diagnosis. At operation 
a large abscess was found in the lesser peritoneal cavity. 
Despite drainage and supportive measures including trans- 
fusions the patient died on the third post operative day. 
At post mortem examination the essential pathology was 
an ulcerating adenocarcinoma of the greater curvature ol 
the stomach which 'had perforated through the meso-colon 
with abscess formation. 

Cancers of the cardia of the stomach are compara- 
tively rare (about 10%) and are rather difficult to 
diagnosis. Found in this area, which is termed a 
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silent area, the lesion produces very few symptoms 
because no obstruction results. 

CONCLUSIONS 

In reviewing any large number of cases it will be 
found that early cancerous lesions of the stomach 
present no typically definite symptoms and that those 
listed in our books are those exhibiting symptoms of 
advanced malignancy; that gastric carcinoma at time.s 
manifests itself in atypical forms. For these reasons 
it is necessary to revaluate the symptoms and clinical 
histories for teaching purposes. Such teaching that 
symptoms are always gradual, that pain is always con- 
stant and dull, that a mass is always palpable, that 
weight loss is an e.xtremely important factor and that 
there is a definite cancer age should be modified in face 


of repeated contradictory po.^t mortem finditig^. In- 
stead, stre.«s should be placed upon finding the c.nrly 
g'aslric cancer by sii.spccting every c.a.<e of continiiou.'^ 
gastric distrcs.s as a potential malignancy until proved 
otherwise. 
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ABSTRACTS 


CLINICAL MEDICINE 

Jones, CiiESTEn M., Benedict, E. B., 

AND Hampton, A. 0. 

Variations in the Gastric Mucosa in 
Pcmiciotis Anemia: Gastroscopic, 
Siirpical and Roentgenologic Obser- 
vations. Am. Jour. Med. Sci., Nov. 
1935, p. 59C. 

Apparently there are histologic 
changes in the gastric mucoca which 
arc invariably associated with perni- 
cious anemia. These changes consi.st 
in a diffuse inflammatory process lead- 
ing to atrophy of the gastric glands, 
most striking in the cardia and decreas- 
ing in severity toward the pyloric end 
of the stomach. Henning is quoted ns 
having found diffuse atrophy of chc 
mucous membrane in all cases of per- 
nicious anemia, in many cases of com- 
plete achylia and carcinoma of the 
stomach. The color of the mucous mem- 
brane is grayish yellow or grayish 
green. (The color of normal ga.stric 
mucous membrane is red) (the Authors' 
note). 

The purpose of the authors was to 
study the stomach mucosa endoscopic- 
ally during relapses nnd remissions in 
pernicious anemia and contrast the two. 
Five cases are reported in complete and 
exhaustive detail. One during his ill- 
ness had a gastric hemorrhage and at 
operation a small adeno-carcinoma of 
the greater curvature was found nnd 
removed. The man recovered nnd gas- 
troscopy in March 1935 showed slight 
hypertrophy of the mucosa without 
polypus or inctastascs. 

Patient 2 had pernicious anemia with 
gallstones wliich were removed together 
with two polypoid tumors of the stom- 
ach. IIjTicrtrophic gastritis was found. 
The operation was done during a re- 
mission following intensive parenteral 
liver therapy. The polypi which were 


removed were subsequently pronounced 
adeno-carcinoma. Two months later 
the patient was vastly improved nnd 
gastroscopy showed a mucous mem- 
brane of normal color with apparently 
normal gastric markings. 

Patient 3 was diagnosticated as per- 
nicious anemia and X-ray showed .an 
irregular filling defect in the lower half 
of the stomach which was thought to 
be carcinoma. The gastric contents 
with histamine showed anacidity. Gas- 
troscopy showed a very pale, thin mu- 
cous membrane throughout the entire 
stomach. On the le.ssor curvature nnd 
posterior wall of the antrum there was 
a rounded elevated red tumor which on 
later operation was found to be a long 
polyp ulcerated in two places. It was 
benign. The patient convaic.sccd hut 
later relapsed because his treatment 
was not continued. Gastroscopy re- 
vealed a chronic gastritis. Treatment 
for pernicious anemia was re-estab- 
lished and two months later gastroscopy 
showed a mucosa which was of normal 
color with no apparent atrophy. 

Patient •!, a woman, aged 70, shoived 
gastric contents with some blood nnd 
no free HCl, A diagnosis of pernicious 
anemia and gastric polyposis was made. 
.‘Vt operation several months later when 
her R.B.C. count w.ns 5,500,000 nnd hgb. 
OOfo, the mucosa of the stomach was 
found covered with .'^mall pol^qis; one 
three inches in diameter. Six years 
later the patient felt well on the in- 
gestion of liver and gastroscopy ro- 
vonlcd what was thought to he nearly 
a normal appearance of the stomach. 

Patient .5, white man. aged -IG was 
found with pernicious anemia and a 
pale gastric mucosa of an atrophic 
gastritis with probable pseudo-polypo- 
si.s. Intensive liver therapy was in- 
stituted nnd two months later the color 
of the gastric mucosa was practically 
normal, though somewhat granular in 


places. On the greater curvature theie 
was a small smooth swelling which 
might have been a polyp. 

The authors found by repeaUHi ev.- 
aniinations of the gn'tric conient^ in 
the patients exhibiting improveii mu- 
cosal conditions under treatment that 
there was no return of hyilrochloric 
acid where previously nciilorliydria had 
been present. 

In tile summarj- of this ndmiraliie 
publication the authors state that fol- 
lowing specific therapy of llie pernici- 
ous anemia evidcneo.s of atrophy find 
hypertrophy of the slomacli have IkiIVi 
tended to disappear, nnd that the 
change from an appearance of atrophy 
represents an epithelial cliange fgsoci- 
nted with successful treatment of r, 
specific deficiency state, rntlier than tin 
healing of n chronic inflammatory pro- 
cess; whereas a return to normal fiom 
a grossly hypertrophic condition of ti.e 
gastric mucosa rrprc':ent’= a --nleid' nr< 
of a chronic gastritis. 

Alien .Tom"-. liiifTaii- 

I.MiEc.vo, Ai.niEi) P. 

The Elrvnlfd I’lnr.iJ I'luj ol .Aruft 
Gnstro-lntrrtinnt llrnunt.ngr avd i'* 
Signif.canrr. Am. Jntn. VriL Pei. 
Dee. /). 770 , 

Forty-two cases of be.norrhngo d:i< 
to peptic ulcer are reported .and the 
rases dividwl into two group' — !, in- 
cluding 17 cases with blood ure.n of ove r 
nigni.'-'. and .mfither gnejp of -j.' 
case.s with Mo/id urea le''* than 
mgms. There were no deatii" in fitJ.er 
group. Neither f'‘x nor nge r>'rrned 
signific.ant nor w.t-: there notict.rldf 
correlation IntwE-en the a cote mi. a .omi 
the degne of anemia pres'-nt. Hig;. 
Idood nitrogen figure^ were aimo". 
ritisivciy found in tho'e in -.Ll.rc" tdre.d 
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samples were taken within three days 
of the acute episode. 

High blood urea nitrogen probably 
depends upon sudden loss of blood, 
shock, dehydration and the absorption 
of nitrogen from the blood in the gas- 
trointestinal tract. 

The azotemia probably plays little 
part in the clinical symptomatology in 
uncomplicated cases. In cases with 
hepatic cirrhosis, diabetes or nephritis 
gastrointestinal hemorrhage may pre- 
cipitate a verj' serious or fatal syn- 
drome. 

The author concludes: 

1. In cases of acute gastrointestinal 
hemorrhage studied within three days 
of the occurrence of the hemorrhage, 
there is an elevation of the blood urea 
above normal. This is probably due to 
the nitrogen intake represented by the 
protein of the blood retained in the 
gastrointestinal tract, plus the factors 
of hemorrhage, per se. shock, dehydra- 
tion and starvation. 

2. In complicated cases this azotemia 
does not reach uremic proportions and 
plays little, if any, part in the sjmpto- 
matology. 

3. In cases with continuing hemor- 
rhage the ele\’ated urea persists or in- 
creases an(3 points to an unfavorable 
outcome. 

Allen Jones, Buffalo. 

Crohn, Burrill B., and Rosenak, 
Bernard D. 

A Combined Form of Ileitis and 
Colitis. J. A. M. A., Jan. 4, 1936, 
Vol. 106, p. 1. 

Granulomatous, ulcerating and sten- 
osing inflammation of the small intes- 
tine was described by Crohn, Ginzberg, 
Leon and Openheimer in 1932, and was 
called regional or terminal ileitis. Later 
Harris, Bell and Brunn described an 
identical process in the jejunum, a je- 
junitis, or regional enteritis. 

Another addition to the aforemen- 
tioned conditions is now described, 
namely a terminal ileitis accompanied 
by a simultaneous inflammatory and 
ulcerative colitis. The clinical manifes- 
tations of this disease, which usually 


occurs in young people, are abdominal 
pain, nausea and vomiting, mild diar- 
rhea with occasional bloody stools, loss 
of weight, night sweats and fever going 
as high as 103 degrees F. 

In all the cases presented, there was a 
typical ileitis and colitis. In some 
cases the colitis was continuous with 
the ileitis, while in others it was patchy. 

The diagnosis rests on cax'eful roent- 
genographic studies both by barium 
sulfate meal and enema. 

Treatment is by colostomy and re- 
moval of the diseased ileum and some- 
times the involved colon, followed by 
ileotransverse colostomy or ileosigmoi- 
dostomy. 

Francis D. Murphy, Milwaukee. 
Equen, Murdock. 

“Esophageal Obstrttclioni Diagnosis 

and Treatment." South. Med. Joum., 

28:1103-1107, Dec. 1935. 

Esophogeal obstruction may be due to 
extrinsic or intrinsic causes. Extrinsic 
causes include retropharyngeal and 
peritonsillar abscesses, direct infiltra- 
tion by carcinoma of thyroid, larynx or 
other neighboring structures, retrotra- 
cheal or substernal adenoma of the thy- 
roid. tumor of the mediastinum, and 
aneurysm of the arch or other anomal- 
ies of the aorta. 

The most common intrinsic cause is 
benign cicatricial stenosis resulting 
from the swallowing of caustics. Fre- 
quently, there is more than one stric- 
ture. The best treatment is immediate 
gastrostomy followed after the inflam- 
matorj' process has subsided by retro- 
grade dilatation. While foreign bodies 
rarely are causative factors, the history 
of swallowing one should always be 
seriously considered when obtained. An- 
other cause of obstruction is cancer. 
Although it may be easily diagnosed, 
and is of slow growth and late metasta- 
sis, it is invariably fatal because of late 
diagnosis. Diverticulum is another 
cause not recognized as early as it 
should be. Suggestive early sjTnptoms 
are a sense of irritation or of foreign 
material in the throat and an increase 
in mucus. Just after the patient takes 


a drink of water, sudden pressure over 
the diverticulum forces the water bacl 
into the mouth with the production of 
^rgling noise. The most common 
diagnostic symptom of cardiospasm is 
the regurgitation of food which has sot 
been acidified, although the patient 
usually believes he is vomiting. Peptic 
ulcer of the esophagus should be sue- 
gested by pain in swallowing. Coj. 
genital anomalies include the opening 
of the esophagus into the posterior wall 
of the trachea and a persistent short- 
ening of an otherwise normal esopha- 
gus. 

Any person who complains of diffi. 
culty in swallowing should have a care- 
ful history, physical. X-ray, and sero- 
logical examination. If the diagnosis 
is not then established, esophagoscopic 
examination with biopsy where indi- 
cated, should be done. 

The hope is expressed that every hos- 
pital will be equipped with specialists 
and instruments necessary for bron- 
choscopic or esophagoscopic examina- 
tions, as they now are for cystoscopic 
work. 

J. Duffy Hancock, Louisville. 

Gay, L. P. 

"Gastro-Intestinal Allergy: The Duo- 
denal Ulcer Syndrome.” Soictk. Med. 

Jonni., 28:1153-1156, Dec. 19SS. 

Some cases presenting typical duo- 
denal ulcer symptoms can not have the 
presence of the ulcer confirmed by the 
usual clinical methods or operation. 
Other cases, where the ulcer is demon- 
strable, resist the usual medical or sur- 
gical treatment. The interesting sug- 
gestion is made that the cause in at 
least some of these cases may be a 
gastrointestinal food allergy. A series 
of 33 cases presenting allergic symp- 
toms is given. In this group good clin- 
ical results, evidenced by relief from 
sensation of pressure, hunger, pain, and 
hemorrhage, were obtained in 70 per 
cent of the patients following the proper 
lestriction of diet. Instances are noted 
where the symptoms could be repro- 
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duced by the inclusion of the ofTcndinR 
foods in the diet. 

A 1 1 duodenal ulcer patients are 
quizzed as to major and minor allergies 
of their antecedents and progeny ns 
well ns of themselves. Those present- 
ing some tj-pe of allergic history arc 
subjected to cutaneous tests which arc 
read 24 hours as well as 20 minutes 
after injection. Because of the inade- 
quacy of these findings, a trial diet and 
carefully kept food diary are also 
essential to the diagnosis. Fortunately, 
it is unusual to find more than 3 or 4 
foods that actually reproduce the clin- 
ical .symptoms. Wheat was the most 
common offender, and interestingly 
enough was closely followed in order 
by milk, potatoes, and rice, usually em- 
ployed in the conventional ulcer diet. 

The possible etiological significance 
of allergy in relation to duodenal ulcers 
may be supported by the following 
hypotheses: first, the mere muscular 
action of digestion may rub protein to 
which the patient is sensitive into the 
gastric or duodenal mucosa causing 
localized anaphylaxis and ulcer forma- 
tion, secondly, the usual hyperirrita- 
bility of the average allergic predisposes 
to pyloroplasm and gastric retention 
both of which are apparent contributing 
causes to ulcer formation and persis- 
tence, thirdly, the cyclic seasonal vari- 
ation in ulcer sjTnptoms may be due to 
the seasonal variation of foods ingested, 
and lastly, the pain of ulcers may bo 
explained by localized anaphylactic 
sj)asm since focal reactions have been 
observed following the intradermal in- 
jection of test solutions. 

The suggestions advanced seem 
worthy of very thoughtful considera- 
tion. 

J. Duffy Hancock, Louisville. 

ScHMEissER, Harry C. 

“Phytobezoar Dioapyri Virginianac — 

Report of Two Cases.” South. Med. 

.fount., 2S:aS7-!>ao, Nov., iaS5. 

Foreign bodies found in the stomach 
and inte.stines are of two kins: the pre- 
formed such us nails, hairpins, etc., and 
those formed after such substances ns 
hair, food, etc. arc swallowed. The 
general name “bezoar” is applied to this 
latter group. Bezoars may be sub- 
divided into four groups: the tricho- 
bezoar or hair ball, the phytobezoar or 
food ball, the trichophjtobczoar com- 
posed of hair and food (really a form 
of trichobezoar), and the shcllac-bezoar 
which results when an alcoholic solu- 
tion of shellac is precipitated in the 
stomach. 

The two cases reported belong to the 
phytobezoar class since each was the 
ic.sull of the ingestion of a large num- 
ber of persimmons. Thirty other auth- 
entic cases had been previously reported 
in the American literature. The two 
cases arc described in detail and X-ray 
photographs are included in the article. 
Each patient had eaten approximately 
a (juart of persimmons, there had been 


Every doctor 
knows this 



They visit iiim off atu! on. Tlicy’ro not arltially 
sick, but never quite well. Tlicy lack tlio vitality 
tlicy should have. Compared with otlioj.«. their 
personalities seem colorless. lli.s questioning 
frequently reveals common constipation, due in 
most cases to insufficient “hulk” in their meal'-. 


Addition of “hulk*’ to (he diet is often indi- 
cated. But tests have shonn that, with .some 
individuals,, the “hulk” in fruits and vcpclahlc- 
is largely broken down in (he alimentary tract. 
This docs not happen ^^'ith bran. 

Kellogg's All-Brax provides an ahundance 
of mild “hulk.*’ .'\lso vitamin B and iron. It 
may he sen’cd as a cereal or made into ajqie- 
tizing muffins, breads, waffles, etc. 


Tliis wholesome product i« arccjitcd liy llu- 
American Medical Association Committee on 
Foods. Sold by all gro- 
cers. Made by Kellogg 
in Battle Creek. Mich. 

The natural food that 
CORRECTS CONSTIPATION 
due to insufficient ^'bulk" 




'136 


American Journal op Digestive Diseases and Nutrition 


immediate nausea and discomfort or 
mild pain in the epigastrium, and with- 
in a very short time a mass appeared 
which was persistent. In one case the 
food ball was single and in the other 
multiple. Each case was treated surgi- 
cally and followed by an uneventful 
convalesence after the removal of the 
mass through an opening in the stom- 
ach. Ulceration of the gastric mucosa 
was noted in one case. 

J. Duffy Hancock, Louisville, 

Freeman, E. B. 

“A Discussion of the Essential Pro- 
cedures Employed in the Diagnosis of 

Diseases of the Esophagus." South. 

Med. Jown., 28 :9S1-9S6, Nov. 1935. 

Possibilities for the operative treat- 
ment of diseases of the esophagus have 
been increased by the recent advances 
in thoracic surgery. For this and other 
reasons more attention should be given 
to the diagnosis of those lesions. A 
consideration of the usual sjuiiptoms of 
dysphagia pain and regurgitation is not 
enough. In addition, i-oentgen ray ex- 
amination, esophagoscopy and the pas- 
sage of esophageal bougies are special 
procedures which should be utilized in 
most cases. The diseases may be con- 
sidered under one of these groups ; mal- 
ignancy, chronic cardiospasm, cicatri- 
cial stenosis, diverticulum, foreign body 
obstruction, hysteria, and the x-arer 
lesions such as polypus, peptic ulcer of 
the lower end of the esophagus, and 
congenital shortening of the esophagus. 

In malignancy, the dysphagia comes 
on slowly, progressively becomes worse, 
involves at first only solid food and then 
later liquids. Regurgitation appeai-s 
early and is quite troublesome but the 
quantity regurgitated is never lai-ge. 
Pain is a late symptom and seldom se- 
vere. X-ray examination shows an ii'- 
regulai', moth-eaten filling defect. 
Esophagoscopy not only affords visuali- 
zation but may offer an opportunity for 
a biopsy. The passage of a carefully 
guided bougie will show a more narrow 
caliber obstruction than is seen in car- 
diospasm. 

In cardiospasm, the dysphagia comes 
on suddenly in attacks between which 
there are long intervals of complete re- 
lief. Regurgitation appears early in 
the disease and the amount of food re- 
gurgitated becomes increasingly large. 
Severe pain is unusual but there is fi'e- 
quently fullness or pi-essure beneath the 
lower end of the sternum. Roentgen 
ray examination will show a large 
dilated esophagus smooth in contour 
and tapering to a point at the cardia. 
Esophagoscopy will confirm the possi- 
bility of a concurrent malignancy. The 
advantage of the use of a guided bougie 
has been mentioned. 

The dysphagia of cicatricial stenosis 
is rather characteristic. The acute in- 
flammatory reaction following swallow- 
ing of caustic fluids causes an immedi- 
ate difiicultj’- in swallowing. This sub- 


sides only to be followed later after 
cicatrization occurs, b y dysphagia 
which may be quite serious. Regur- 
gitation is not a prominent symptom. 
Neither is pain after the first ii-ritation. 
X-rays show a definite obstructive area, 
with moderate dilatation above. Esoph- 
agoscopy is not of nearly so much im- 
portance. Bougies will aid in determin- 
ing not only the extent but the number 
of strictui’es. 

In diverticulum the dysphagia comes 
on slowly and is often accompanied by 
a swelling in the side of the neck. Re- 
gurgitation never occurs in the same 
degree as in chronic cardiospasm. Pain 
is neither sevei-e nor characteristic. It 
is mox'e likely to occur in the traction 
type and be referred to the mid-stemal 
01 ' lower-sternal i-egion. X-ray exam- 
ination will demonstrate the pouch. 
Esophagoscopy is not of great value. 

Foreign bodies cause immediate difli- 
culy in swallowing and any attempt to 
do so causes pain. Otherwise the pain 
depends upon the amount of inflam- 
matory change. Regurgitation is not a 
prominent symptom. Roentgen I'ay ex- 
amination is of value not only in cases 
of opaque bodies but also in those of 
non-opaque bodies since the oral admin- 
istration of an opaque mixture will con- 
trast their shadow. Esophagoscopy is 
of great aid in treatment as well ns in 
diagnosis. 

The dysphagia due to hysteria de- 
pends upon the nervous state of the 
patient, rather than the character of 
food ingested. 

Congenital shortening of the csopha- 
gt(s may cause quite severe pain. It is 
usually paroxysmal and may be accom- 
panied by sjTnptoms of mild collapse. 
Dysphagia may be present particularly 
if a lai'ge portion of the stomach is 
above the diaphragm. 

Benign polyps and ulcers may be 
symptomless and the diagnosis depend 
entirely on esophagoscopj'. 

Esophagoscopy is emphasized as a 
procedure neither superfluous nor dang- 
ei’ous. It can be done in a well equipped 
office or out-patient clinic. Hospitaliza- 
tion is not necessary and the informa- 
tion obtained is frequently of great 
value. 

J. Duffy Hancock, Louisville. 

Lobby, F. H, and Swinton, N. W. 

"Gastrojejunal Ulcer and Gastrojeju- 

nocolic Fistula. S. G. 0., Vol. 61; No. 

5, Nov. 1.9S5, pp. 599-612. 

In a review of the litex'ature the auth- 
ors found a great range in the repoi-ted 
incidence of gastrojejunal ulcer follow- 
ing gastro-enterostomy (from 1.7 per 
cent to 24 per cent) . Following gastric 
resection the reported incidence vai-ied 
from 0.4 per cent to 10 per cent. It is 
generally believed that the true inci- 
dence of gastrojejunal ulcer and gastro- 
jejuno-colic fistula is higher than is 
reported. Males are mox-e frequently 
affected than females. 


The ulcer is usually found either fa 
the stoma of the anastomosis or in ffa 
posterior wall of the jejunum opposite 
the stoma. Numerous theories hws 
been proposed to explain the devde-^ 
ment of these ulcers. The theory of ti 
ulcer diathesis doubtless e.xpl.iins ths 
recurrence of ulcer in certain tj-pes. 
Infection in one situation or anothe 
(teeth, tonsils, appendix aixd gall blad- 
der) has been shown to he .an import- 
ant factor in the development of ulcer. 
In a series of 3G cases Hurst found onlv 
two who did not have tooth infection. 
Unquestionably hyperadditj- plaj-s a 
prominent role in the etiolo'gj* of gas- 
trojejunal ulcer. Various authors re- 
port hyperacidity in from 75 to 05 pet 
cent of their cases of gastrojejutial 
ulcer. It does not appear that the use 
of non-absorbable suture materials, or 
the use of clamps, or high placement of 
the anastomosis are factors of import- 
ance in the development of these ulcers. 
Vv’illis states that the “silk or linen 
suture is simply a bystander and not 
the cause of the lesion”. 

Certain features of the sj-mptoms of 
gastrojejunal ulcer are characteristic. 
.After a period immediately after oper- 
ation during whicli the individual is en- 
tirely free from sjuiiptoms, there is a 
recurrence of ulcer symptoms of greater 
intensity. The pain is less regularly 
associated with meals and is much le.ss 
responsive to ti-eatment. Hemorrhage 
and melena, in the opinion of the auth- 
ors, is much more common. The point 
of tenderness in the abdomen is more 
toward the left and above the umbiliens. 
The diagnosis is established by X-ra.r 
examination. 

There is probably no effective pro- 
phylaxis against the development of 
gasti'ojejunal ulcer. The patient must 
understand that careful regulation of 
his habits as regards eating, drinking 
and smoking must be maintained per- 
haps more rigidly after operation than 
before. It is generally believed now 
that exclusion of the alkaline duodenal 
contents from the stomach, (as by clos- 
ux-e of the pylorus during gastroenter- 
ostomy) predisposes to the develop- 
ment of gastrojejunal ulcer. Theoreti- 
cally anterior gastroenterostomy should 
be complicated bj' a greater number of 
gastrojejunal ulcer than posterior gas- 
ti-oentei'ostomy because the site of an- 
astomosis is farther from the duodenum, 
and thex'efore less resistant to the aci 
gastric contents. The senior author 
feels that anterior gastroenterostomy is 
preferable because such an anastomosis 
is farther removed from the transvcise 
colon and for that reason is less apt to 
be the site of gastrojejuno-colic fistula- 
The technical difficulties of the surgica 
treatment of gastrojejuno-colic fiatu a 
associated with posterior gastroenter- 
ostomy justify that feeling. This com- 
plication is said to occur in about U per 
cent of the cases. The presence o! 
gastrojejuno-colic fistula should be su 
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pccted when a patient with gastrojo- 
junal ulcer show.s licnteric diarrhoea 
and loses weight even though their food 
intake is adequate. The diagnosis of 
large fistulas can be readily made by 
X-ray examination. 

There is a distinct conviction on the 
part of most persons dealing with ulcer 
that patients with gastrojejunal ulcers 
seldom respond satisfactorily and per- 
manently to medical treatment, but that 
in all cases medical treatment should bo 
carried out to reduce the acidity nnd 
possibly also the nrc.a of infinmnmtion 
reaction about the ulcer, thereby im- 
proving the patient's condition a' an 
operative risk. 

The .surgic.al treatment of gastroje- 
junal ulcer nmy be simply unhooking 
the gastroenterostomy nnd rc-ostnblish- 
ment of the continuity of the intc-tinn! 
tract (which is followed by a high per- 
centage of recurrences of the primary 
ulcer) , or it may he radical subtotal 
gastrectomy which is followed by a 
mortality disturbing to the patient and 
surgeon. 

Small gnstrojcjuno-colic fistulas may 
be handled satisfactorily. Largo fistu- 
las present almost insurmountable 
problems. Block resection of the in- 
flammatory mass and anastomosis of 
the free ends of bowel is a procedure 
of .such magnitude ns but very few 
patients can withstand. Resection of 
the stomach pro.ximal to the site of the 
ulcer nnd re-anastomosis with the je- 
junum lower down (a .sort of exclusion 
operation) h.as been performed success- 
fully by the authors on two occasions. 

Seven figures nnd a large bibliogra- 
phy accompany the article. 

Nelson M. Percy, Chic.'igf>. 

EXPERIMENTAL PHYSIOLOGY 

Bkst, Russel R.. and Hicken, N. 
Fukderick. 

Biliary Diiasiincrgia: Phyriolopiral 
OlinlrKrlion of thr Comtnoit Bilr 
Dart. S. G. O., Vol. Cl, .Yo. C, Drc. 
1035. 

Dilatation of the bile ducts nnd intrn- 
hcpatic biliarj* rndic.nls indicates .an ob- 
struction to the free flow of bile from 
the liver to the duodenum. C.alculi, in- 
flammatory rc.actions, strictures, neo- 
plasms, kinks, and functional derange- 
ments of the chole<loc)io-duodonal- 
sphinctcric mechanism arc the most im- 
portant obstructive agents. CoTisidcr- 
ablo attention has a!\vnys been pl.accd 
on the organic obstructions of the com- 
mon duct, but little attention ha« been 
paid to the phy.siologic.al dysfunction' 
of the choledochal siihincter which arc 
capable of pro<lucing an enormous dili- 
tation of the entire biliary tract. 

The authors present ca'o reports and 
expcriment.al investigations which in- 
dic.ntc that a liypertonicily or "dy.ssyn- 
ergia" of the cholcdoch.al .sphincter m.iy 
tncclmnically interfere with the ei'.seu- 
ation of the g.all bladder and bile ducts, 
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thus producing a stasis of bile with a 
dilitation of the biliary radicals. Such 
a sphincterismus was demonstrated in 
four patients by direct roentgenogra- 
phic visualhation of the bile ducts fol- 
lowing the introduction of lipoiodine. 
In one instance spastic contraction of 
the common duct sphincter persisted for 
three hours before it relaxed and per- 
mitted the lipoiodine to enter the duo- 
denum. 

Cases are presented showing that the 
hypertonicity of the common duct 
sphincter may be independent of, or 
associated with, a generralized infec- 
tion of the biliary tract, the presence of 
stones, strictures, kinks or pancreatitis. 
The extirpation of the gall bladder, the 
removal of the stones, the division of 
the stricture and the drainage of the 
infected bile ducts do not always over- 
come the spasticity of the sphincter, for 
in some cases it persisted after these 
operative measures. 

In many of these cases possessing a 
spastic dysfunction of the choledochal 
sphincter, a cholecystectomy would not 
necessarily be curative, for following 
the removal of the gall bladder, the in- 
trinsic spasm of the common bile duct 
sphincter may continue. Four patients 
having a spasticity of this sphincter 
were studied by the authors by lipoio- 
dine visualization for as long as 33 days 
followng a cholecystectomy and the 
sphincterismus still persisted. This 
often accounts for the “hepatic neural- 
gia” and persistence of gall bladder dis- 
tress following surgery. 

Relief of these persistent symptoms 
depends on obtaining a relaxation of 
the spastic sphincter. Westphal has 
demonstrated that it is innervated by 
the autonomic nervous system and 
hence the hypertonicity can be relieved 
by atrophine. Intraduodenal instilla- 
tions of magnesium sulphate or olive oil 
have also been used with beneficial re- 
sults in these cases. 

Charles T. Sturgeon, Los Angeles. 

Lngar, G.; Contiades, X. J., and Pal- 
mer, R. G. 

Liberation de Substances Hista- 
miniques par Excitation du bout 
Periphcrique du nerf Splanchnique. 
C. rend. Soc. Biol., Paris, 120, S28- 
330. 1935. 

Stimulation of the left splanchnic 
nerve of dog A produced an increased 
secretion of gastric juice from dog B 
(to which dog A had been anastomosed 
by the jugular veins and carotid arter- 
ies). This secretion from dog B oc- 
curred about eight minutes after the 
splanchnic nerves of dog A w'ere stim- 
ulated. After several hours of such 
stimulation dog A showed haemorrhagic 
intestinal lesions. Injection of hista- 
mine into the artery' supplying an iso- 
lated intestinal loop produced, after sev- 
eral hours, haemorrhagic lesions of the 
intestine similar to those produced by 
splanchnic nerve stimulation. There- 


fore the authors conclude that a hista- 
mine-like substance is liberated at the 
terminal nerve-endings of the splanch- 
nic nerve. 

M. H. P. Friedman, Montreal. 

Pasteur, Vallery-Radot. 

“Urticaria.” (A special number en- 
tirely devoted to the question in the 

review: “NtUrition”, Paris, Tome 5, 

No. 1, 1935). 

This is an almost complete review of 
our actual conceptions on allergy, fol- 
lowing the works of Widal, Abrami, 
Joltrain and the author, whose author- 
ity is well known. 

Urticaria is composed of a humoral 
trouble with vascular and haematologic 
perturbations in an individual already 
sensitized to an heterogeneous albumin. 
American and German Schools, in their 
research on skin reactions produced by 
an antigen, have confirmed the allergic 
nature of urticaria. Later, the authors 
have noticed that the crisis was 
launched not only by heterogeneous 
albumin, but also by a cristalloid or a 
physical agent, such as cold, in non- 
sensitized persons, although taking part 
in the colloidoclasic diathesis. 

The Author actually recognizes four 
principal groups or classes of urticaria : 

1. The urticaria of anaphylactic origin, 
as shown by skin tests; 2. The urticaria 
or colloidoclasic origin with no obvious 
urticaria; 3. Urticaria due to various 
humoral troubles of sympathetic origin, 
subsequent to an acido-basic imbalance 
of the serum by glandular insufficiency 
or by chemical deficiency of the diges- 
tive tract; 4. Urticaria following an ex- 
aggeration of the normal vaso-motor 
phenomenon in cases of vago-sympa- 
thetic dystonies, so that urticaria is not 
due to a univocal pathogenesis, the 
splanchnic system being liable to re- 
ceive a stimulation from various humo- 
ral causes. 

Each of these types is studied at 
length. 

1. Urticaria due to an imbalance of 
the vago-sympathetic system. This 
urticaria is produced without anaphy- 
laxis and is oftener met amongst fe- 
males. It is revealed by the following 
symptoms : headache, Quincke’s oedema, 
anguish, palpitations, fatique, emo- 
tivity, cryesthesia, erythematous 
patches on the skin, instability of the 
central temperature and of the pulse, 
arterial hypotension, sometimes thyro- 
toxicosis, increase in the basal metabo- 
lism, ovarian dysfunction. In these 
patients, the least incident will launch 
urticaria: emotion, meals, heat, cold, 
etc. 

The treatment consists of an appro- 
priate diet, intramuscular injections of 
a calcium soluble salt, repeated small 
doses of gardenal, belladonna, scopola- 
mine, eserin, piiocarpin. The functions 
of the thyroid gland must be well in- 
vestigated into as also those of the 
ovaries. These patients should be 


directed to take brisk walks or lieht 
efforts twice a day; hands should b 
ducked several times a day in cold 
water, if cold is the cause, and a tepid 
bath should be followed by a cold 
sponge bath. It is possible that these 
tests ivill show a reappearance of the 
phenomenon but after some time the 
crisis will decrease and disappear. One 
must admit this treatment is rather 
vague. 

2. Urticai-ia of digestive origin. It 
is one which appears in an individual 
with a predisposition, following the in- 
gestion of a special food without any 
previous digestive troubles. The rash 
is characterized by patches, some well 
circled, round or Irregular, isolated or ’ 
confluent, pink or red, localized or gen- 
eralized, with dermographia in the 
neighboring territory, whereas edema is 
found on the mucosae, especially in the 
mouth. Pruritis precedes or follows 
eruption. Patches appear and disap- 
pear rapidly, but are identified by pap- 
ules, vesicles or marked edema in the 
territories where the connective tissue 
is looser, such as the face, eyelids, lips. 
It lasts a few hours; the progress is 
rapid, but it may manifest in several 
attacks. 

This state, sometimes accidental and 
unique, in other cases will show remit- 
tent or permanent. This eruption is 
accompanied by an acute gastvo-intes- 
tinal state, often febrile, of the type 
of an acute gastritis with fever: coated 
tongue, nausea, vomiting, diarrhea, en- 
teralgia, fever, sometimes preceding 
the eruption. These accidents will 
eventually occur in already dyspeptic 
individuals or long standing hepatic 
patients, etc. 

This study of the gastro-intestinal 
urticaria is persued and divided into 
several stages: 

1. The alimentary phase, caused by 
a determined food, the e.\islcnce of 
which is proved in introducing intra- 
dermically a small quantity of it after 
sacrification. 

2. The digestive phase, recognizable 
by an acute gastro-intestinal condition. 
At this stage, food is not always the 
direct cause, but may be the cause 
initiating the accidents following pre- 
vious attacks. Pyorrhea is frequentl) 
held responsible for some of those con- 
ditions, and this opinion should be com- 
pared with the ancient one which ex- 
plained the rash of the infants by the 
eruption of the first teeth. In such cases 
an ad hoc treatment aiming at the di- 
gestive condition should be reache . 
diet, digestive stimulants, intestina 
desinfection, thermal cure. 

3. The hepatic phase. The 
pexic and the proteolytic stage of e 
liver is apt to intervene in the mec an 
ism of urticaria. Disturbances of the 
proteolytic function favor the forma 
tion of proteins which might produce 
urticaria and the troubles of the pro 
teopexic function are liable to stop 
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hepatic “barrier” opposed to the pro- 
teins absorbed from the bowels. The 
hemoclastic “shocks” due to an inges- 
tion of milk well demonstrate this. 

4. The blood phase. The essential 
phenomenon is produced in the blood: 
Arterial hypotension, leucopenia with 
inversion of leucocytosis, decrease in 
the number of the hematoblasts, the fall 
of the refractometric index, the blood 
hypercoagubility, are well in evidence. 
Shock is also tissular. This sudden 
sensitization of an individual to a food 


which he has ingested all his life with 
no accident suggests the idea of an 
idiosyncrasy but the process is the 
same, 

5. The skin or nsiiro-vegetative 
phase. The vaso-motor trouble, t.e. erup- 
tion and pruritis, must be considered as 
symptoms of a nervous stimulation: 
one, the vaso-motor troubles, of neuro- 
vegetative origin, and the second, prur- 
itis, due to a sensitization of the nerves, 
a consequence of the former. 

One must bear in mind, in those 


The New Remedy for Cardio-Vascular Spasms 









SYNTROPAN^ 'ROCHE^ 



Indicated in vascular hypoftension, either 


cases the role of the endocrine gland, 

this neuro-vegetative sensitizatS 

will oftener result from a deficient 
condition of the digestive tract or of 
the liver. ^ 

In conclusion, in the presence of a 
case of urticaria, it is most important, 
according to the Author, that the con- 
dition of the digestive tract and of the 
liver be investigated: “and this must be 
accepted as a merely theorical concep. 
tion, as experience shows that, in sew 
eral cases, it is the only way of improv- 
ing or curing a state of allergy”. 

Jean Le Sage, Montreal. 


Ungar, G.; Contiades, X. J., and Pal- 
mer, R. G. 

Liberation de Substances Hista- 
miniques dans les Infarctus de 
L’intestin. C. rend. Soc. Biol, Paris, 
120, pp. 326-328, 1935. 

Embolisms are produced by injecting 
aqueous powder suspensions into a 
branch of the mesenteric artery. Six 
to ten minutes later there is a great in- 
crease in the gastric secretion. To 
eliminate all nervous activity, carotid- 
jugular cross-circulation experiments 
were carried out. All this was thought 
to show that a histamine-like substance 
i.s liberated in the course of intestinal 
embolism. 

M. H. F. Friedman, Montreal, 
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THERAPEUTICS 

Hurst, Arthur F. 

Ulcerative Colitis, Guy’s Hospital 
Reports. Vol. 85, No. 3, pp. Ill' 
355, Jrdy, 1935. 

Hurst emphasizes the difficulty of 
distinguishing ulcerative colitis from 
bacillary dysentery by the use of the 
sigmoidoscope. Many instances in the 
past and present of finding B. dysen- 
teriae in the stools and ulcer-bases of 
cases of ulcerative colitis are recorded, 
and Hurst frankly feels that B. dysen- 
teriae as a group is the fundamenta 
etiological factor in the disease. 

Upon this may he built, from time 
to time, recurrences due to re-infection 
by other microorganisms, — B. cob an 
enterococci which have acquired on 
hanced virulence; parenteric organisms 
swallowed in the food; streptococci 
sw'allowed during acute tonsillitis. 

Distinction from amoebic dysentery 
can usually best be made by the thera- 
peutic test with emetine. Other con 
fusing diseases are hemorrhagic 
titis, carcinoma of the pelvic f" 
rectum, polypi, purpura, multiple te o - 
giectasis, enteritis. “Regional ulcer 
tive colitis as, for example, of th^e sig- 
moid, may be recognized chiefly by 
roentgen appearances. 

The usually mentioned complication 
are dealt with at length. If achlorhy- 
dria be present, and lavage with hy r® 
gen peroxide does not cause acid secre- 
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tion to re-appear, he then gives the 
patient HCl for the balance of his life. 

Prospects of recovery appear good to 
the author provided patient and physi- 
cian cooperate thoroughly and treat- 
ment be continued long enough. 

The use of anti-dysenteric serum in- 
travenously is the treatment which 
Hurst himself began 15 years ago, and 
from which best results are obtained. 
(Corroborative evidence of the efficacy 
of this form of therapy was presented 
in the August, 1935, issue of this 
Journal). This should be given as early 


in the disease as possible. Rest, a low- 
roughage diet, soothing enemas, code- 
ine, belladonna, charcoal, iron, blood 
transfusions (when needed) are other 
phases of the medical methods which 
Hurst employs. 

Caecostomy or appendicostomy fre- 
quently assists recovery in stubborn 
cases, but is reserved for those in which 
the whole colon is involved and in which 
improvement has failed to follow medi- 
cal treatment. Colectomy and short- 
circuiting are usually to be condemned 
but occasionally, in spite of the hazards 
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involved, a strikingly good result mav 
be obtained. Dilatation of rectal stri^ 
tures is safely accomplished by means 
of a finger-stall which is placed in dtu 
and cautiously inflated with air until 
slight pain is produced. Hurst does not 
regard Bargen’s organism as being the 
cause of the disease. 

Beaumont S. Cornell. 


ABDOMINAL SURGERY 

Buckbinder, J. R. 

Surgical Limitations in the Treat- 
ment of Acute Srippurative Peri- 
tonitis. S. G. and 0., Vol. LIX, No, 

3, pp. Jf85-lt90, Sept., 193i. 

The Author proposes to indicate 
what appear to be certain basic errors 
in the clinical appraisal and pathol- 
ogical diagnosis of acute peritonitis in 
the light of experimental and clinical 
observation, and to suggest what surgi- 
cal limitations are imposed in the man- 
agement of this disease. It has been 
shown that two functions of the peri- 
toneum are of major importance; ab- 
sorption and exudation. Absorption 
occurs in all parts of the peritoneum. 

It is retarded by albuminous solutions, 
by hypertonic solutions, by cold, by dis- 
tension, by fibrin, and other substances. 
Exudation is the typical peritoneal re- 
sponse to inflammation. That exuda- 
tion, which is normally serious, rapidly 
shows fibrin in the presence of irrita- 
tion. Moderate inflammation provokes 
the formation of an abundance of fibrin, 
while a virulent infection may not pro- 
duce any fibrin. It has been sho^vn that 
no substance, however bland, can be in- 
troduced into the peritoneal cavity 
without causing the formation of fibrin. 
Steinberg concluded, from an experi- 
mental study, that the cause of death 
in diffuse peritonitis was the bacterial 
toxins; that intestinal paralysis, stasis, 
and bacteria play no part. 

That there is frequently a basic error 
in the clinical diagnosis and the path- 
ological diagnosis, especially in cases or 
acute spreading and acute diffuse peri- 
tonitis, is evident from a study of the 
clinical reports on cures of so-callea 
“general” peritonitis. The clinical si^s 
of spreading peritonitis will not usually 
tell its full extent; at operation one is 
not justified in determining the exten 
of the infection by exploring 
portions of the abdomen. The 
toxic reaction that accompanies tihrin 
immobilization, the usual absence o 
ileus, and a sharply demarcated zon 
tenderness are differentiating fea “ - 
Ileus, thready pulse, and vomiting 
associated with a diffuse process. 
Author considers the term 
peritonitis” a misnomer, and “usiae 
that in most instances it should pc 
stricted to patients who are moribu • 

In considering the problems involvM 
in peritoneal drainage, the po'pt “at i- 
frequently lost sight of is the 
in the reaction to drains of the di 
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and localized types of infection. Drain- 
ape of diffuse peritonitis is always in- 
adequate. Peritoneal abscess always 
requires drainage. Drainage can defi- 
nitely be omitted when one is dealing 
with an unquestionably diffuse process. 
The Author believes that areas of defi- 
nite encapsulation should be drained 
since they usually precede pus forma- 
tion. Unencapsulated areas of pus are 
too often drained. A common example 
of such an error is the case of phleg- 
monous appendicitis in which unen- 


capsulated pus has gone into the pelvis, 
or in which a spreading infection ac- 
companies the appendicitis. It was for 
such a condition that surgeons a 
generation ago made multiple incisions, 
and put rubber tubes, or gauze, into 
each one. The Author has sho'wn that 
drains in such cases are encapsulated 
within a remarkably short period of 
time, and subsequently do more harm 
than good. Experimentally the damage 
most uniformly evoked by such drain- 
age is residual abscess, which abscess is 


less likely to disappear than such an 
abscess as forms in the absence of 
drains. 

It would seem that the surgical treat- 
ment of spreading peritonitis is limited 
to the removal or closure of a septic 
focus, aspiration of the exudate, and 
closure of the peritoneum without 
drainage. The abdominal wound above 
the serosa must be drained. Both the 
experimental and clinical observations 
of the Author are opposed to the opinion 
that operation during a spreading peri- 
tonitis increases the rate of spread of 
the infection. Post-operative spreading 
peritonitis as indicated by distention of 
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the abdomen, nausea, and vomiting, 
with mounting temperature and per- 
sistently high pulse should be treated 
by re-opening the abdomen rather than 
by waiting. Post-operative ahscesi 
should not be attacked until it is of 
sufficient size to assure both complete 
walling oft’, and indications of its loca- 
tion. In such instances the shorte.st 
route to the infection should be fol- 
lowed; fresh fibrin adhesions should be 
regarded as inviolate. A pelvic gravi- 
tation abscess impinging upon the 
rectum can be drained more readily 
through the rectum than along the old 
drainage tract. 

N. M. Percy, Chicago. 

Warren, S., and Eberhard, T. P. 

Mesento'ic Venous Thrombosis, S. 

G. and 0., Vol. Cl, No. 1, pp. 102- 

121, July, 1933. 

The authors review 73 cases of in- 
testinal obstruction due to thrombosis 
of the mesenteric veins, and present 
two new cases. 

In most cases no adequate cause for 
the thrombosis can be discovered. There 
are several predisposing factors the ex- 
istence of which, along with symptoms 
of acute, or .sub-acute, obscure abdom- 
inal distress, should suggest the diag- 
nosis. Those causes may be grouped 
roughly into four major groups: In- 
fections, hematogenous, traumatic and 
mechanical. 

Pain which may be generalized or 
localized to one part of the abdomen is 
usually the presenting symptom. The 
character of the pain is not distinctive. 
Vomiting occurs early as a reflex pheno- 
menon, and later as a result of ob- 
struction. The vomitus may be bloody, 
like “coffee grounds” or fecal depend- 
ing on the site of the thrombosis and 
its duration. Neither constipation nor 
diarrhea is characteristic of the condi- 
tion. Some distention and a degree of 
shock soon develop. The pulse will be 
elevated, weak and frequently irregular. 
The temperature will be .subnormal 
early. Marked leukocytosis averaging 
from 15,000 to 30,000 is one of the out- 
standing features of the disease. 

All writers agree that melena is a 
diagnostic point in differentiating tho'c 
obstructions with impairment of cir- 
culation and those wdthout it. More 
general use of the diagnostic enema 
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would increase the percentage of cor- 
rect diagnoses in this condition. 

If the disease is diagnosed early and 
surgical treatment instituted, there is 
hope of recoverj’. The prognosis is 
very poor if the condition is treated ex- 
pectantly; after 24 hours of acute 
symptoms the prognosis is extremely 
bad. The consensus of opinion today 
seems to be that the infarcted bowel 
and its obstructed blood supply should 
be removed. It makes little difference 
whether anastomosis is undertaken at 
that time. Several authors have empha- 
sized the importance of resecting the 


bowel far into healthy tissue. If anas- 
tomosis is to be undertaken at the time 
of the primary operation, it is all im- 
portant to have healthy bowel for the 
procedure; any bowel with incipient 
thrombosis should be excised. 

Eight tables and a large bibliography 
accompany the article. 

N. M. Percy, Chicago. 

Holler, C. S. 

Mesenteric Cysts. S. G. and O., 
Vol. 60, No. 6, pp. 1128-1136, June, 
1935. 

Mesenteric cyst is possibly the rarest 


tumor in the abdomen. It occurs at all 
ages of life and along any mesenterj-. 
They seem to occur twice as often in 
females as in males. 

It seems impossible to determine ac- 
curately the etiology of these cysts. The 
author presents a classification as fol- 
lows: (1) Embryonic inclusion tumors, 
(2) chylous cysts, (3) bacterial or 
parasitic cysts, (4) traumatic cysts, 
(5) angiomata of blood or lymph ves- 
sels, and (G) gas cysts. 

These tumors are usually symptom- 
less but may give rise to symptoms of 
partial intestinal obstruction, or sjanp- 
toms referable to whatever organ it 
may be pressing upon. Some authors 
have observed the tumors are more 
freely movable laterally than they ate 
vertically. 

The treatment of mesenteric cysts is 
purely surgical. Enucleation of the cyst 
without disturbing the bowel or its 
blood supply is the safest and most 
satisfactory method. Resection of the 
bowel and mesentery, or marsupializa- 
tion of the cyst may be necessary. 

The mortality varies from 10 to 50 
per cent, but has been stated by Atchley 
to be 35 per cent for all cases. 

The author i-eports 3 cases in detail. 

Seven figures and a large biblio- 
graphy accompany the article. 

N. M. Percy, Chicago. 

Seely, H., and Zollinger, R. 

Ftmduseetomy in the Treatment of 
Peptic Ulcer. An Experimental 
Study. S. G. and 0., Vol. 61, No. 
2, pp. 155-161, Aug., 1935. 

The Authors performed experiments 
designed to determine whether fundu- 
sectomy performed in normal dogs of 
nondescript breed would permanently 
reduce the amount of free or total acid 
in the stomach. The fundus was ex- 
cised from four dogs leaving a tube of 
stomach extending from the esopbagu.® 
to a point within six centimeters of the 
pylorus. This tube was made up chiefly 
of the magenstrasse, was smooth and 
free of rugae. Postoperatively there 
was to be a marked drop in the amount 
of free and combined acid which, how- 
ever, steadily rose until it reached the 
normal preoperative level after about 
eight months. At necropsy the stomachs 
were fixed in distended state and 
studied microscopically. Grossly they 
had the size and shape of a normal 
stomach, but contained no rugae. 
Microscopically they showed a rich dis- 
tribution of acid bearing cells especi- 
ally along the greater curvature. 

From their studies the Authors con- 
clude that fundusectomj' has little to 
offer as a means of permanently re- 
ducing gastric acidity. 

Nine figures, a brief review of the 
literature, and a bibliography accom- 
pany the article. 
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SECTION I — Clinical Medicine: Diseases of Digestion 



Gastroscopic Observation Concerned with the Gross Anatomy of the Stomach: 

The Musculus Sphincter Antri/ Observation of the Position of the Stomach/ The Mucosal Folds 

By 

RUDOLF SCHINDLER, M.D * 

CHICAGO, ILLINOIS 


^HE aim of this paper is to describe the interior of 
the stomach as seen through the gastroscope and 
to contrast our concept of the gross anatomy derived 
in this way with the older views of gastric anatomy 
based on anatomic or roentgenologic methods. The 
findings are based on over 2400 gastroscopies. 

It should be remembered that gastroscopy (18) is 
carried out with the patient lying on his left side. In 
looking through the ocular of a gastroscope one sees 
a round picture which may be subdivided in left, i-ight, 
upper and lower quadrants. The “left quadrant” of 
the visual field is not the left side of the stomach. For 
this reason the orientation is very difficult. When the 
expressions: “left or right, “upper or lower” are used 
in this paper without any supplement they I'efer to 
the quadrants of the image seen through the gastro- 
scope and not to the stomach itself. 

We shall discuss the subjects to be considered under 
the following three headings: 

(1) Interior parts of the stomach 

(2) Position of the stomach 

, (3) Relief of the mucosa (folds rugae). 

(1) Interior Parts of the Stomach; the muscidns 
sphincter antri. 

The subdivision of the cavity of the stomach into a 
pars digestoria and a pars egestona is generally ac- 
cepted. Cunningham (5) writes: “The inciszira an- 
gulaHs and the sulcus intermedhis are distinct.” He 
found also this subdivision in the stomach of apes. 
The same findings have been described in the Sirenia. 
Most authors agree that the descending part of the 
stomach to the incisura angzdans of the roentgenolo- 
gists is the digestive part; the ascending part from 
the incisura angularis to the pylorus is the pars 
egestoria. 

Nevertheless, there is much confusion in the nomen- 
clature among the anatomists and among the roent- 
genologists as well. The gastroscopists do not like 
the word "incisuo-a”, because seen from the inside of 
the stomach there is no incisura, but a prominence, a 
kind of fold, which we are accustomed to call the 
“angulus” or angle. If this point be observed from 
within the cavity of the body (either through the gas- 
troscope or in a dissected stomach of the cadaver or 

viVisiting Professor of Medicine, University of Chic.ngo. 
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in a phantom showing the typical angle) it may be 
seen that this turning of the stomach from the down- 
ward to an upward direction produces a parabolic 
curve. This curve does not interrupt the anatomical 
continuity of the mucosal pattern. 

It seemed necessary to Plenck (14) to give a name 
to that part of the greater curvature which is opposite 
to the angle. He called it “knee of the stomach.” This 
name, however, is not important because the “knee” 
is neither of anatomical nor physiological importance. 

While ail authors agree, that on the lesser curvature 
the pars egestoria begins at the angle, a similar de- 
marcation has not been found on the greater curva- 
ture. The pyloric glands e.xtend along the lesser curva- 
ture to about the angle; on the greater curvature it 
has not been possible to find such a sharp limitation ; 
but in any case they do not extend to the “knee” 
(Plenck (14)). 

Anatomists found various circular contractions of 
the pyloric part of the stomach. His (9), for instance, 
found a marked incisura between the body and the 
pars pylorica; this latter was subdivided by muscular 
contractions in three parts ( camera princeps, camera 
minor and camera tertia). Early it was shown that 
these contractions were inconstant and were the result 
of peristaltic waves developing at the moment of death. 

In 1907 Groedel (7) believed he had found by X-ray 
a sphincter antn pylon. This is that part of the 
antrum from which peristaltic waves ran toward the 
pylorus. 

The extensive literature will be found in Franz W. 
Mueller’s paper (13) and in Plenck’s (14) monograph. 
The conditions as revealed by gastroscopy are not even 
found by the X-ray-relief method. The work and con- 
cept of Cole (4), will be discussed later. It is sur- 
prising that in the standard work of Plenck the gastro- 
scopic conceptions have not been mentioned. 

If we look through the gastroscope toward the 
pyloric region, using as little air as possible for the 
inflation, we regularly find a prominent fold, which is 
sometimes so high that it hinders the view of the 
distal parts, and which is sometimes flat. Generally ' 
it appears as a twisted rope, coi’dlike. It usually be- 
gins exactly at the end of the parabolic line of the 
angle and runs over the greater curvature and the 
anterior wail of the ascending branch of the stomach. 
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In the posterior wall it can either be missed or only 
poorly observed. The cordlike appearance may be ab- 
sent, in which case the fold is smooth and of the 
same orange-red color as the other portions of the 
.stomach. We have often photographed this fold 
through the gastroscope (17) and published several 
colored pictures (15). In rare cases the cordlike fold 
is observed above the angle and may then run over 
the lesser curvature. Such a case has been photo- 
graphed by Henning (8). I should like to emphasize 
that ordinarily the smooth continuation of the lesser 
curvature is not interrupted by a prominent fold. 
However, we have seen the situation in a few cases 
in which the clinical picture gave the impression of 
abnormal spasms. It may rarely occur that this fold 
is beyond the angle and thus lies completely in the 
ascending part of the stomach. The gastroscopists 
call this fold the mitscnlns sphincter antri, and it is 
evident that it constitutes the true division between 
the two parts of the stomach. Because it never runs 
over the “knee” of the stomach, but much more distal 
to it, it is possible that the pyloric glands extend along 
the greater curvature to this muscidvs sphincter antri. 

lA^at is (a) the physiological significance, and (b) 
the anatomical substrate of this musculus sphincter 
antri? 

(a) In regard to its physiology it should be pointed 
.out that, gastroscopically, peristaltic waves ai'e ob- 
served only (with very rare exceptions in one of five 
hundred examinations) in that part of the stomach 
which is distal to this fold. This part is more of a 
globular cavity than a tube-like canal, and for this 
reason we call it the “antrum pylori." The peristaltic 
waves never begin at the muscnlns sphincter antri ex- 
cept in certain pathological cases. These waves of the 
antrum always begin at a place distal to the m. sphin- 
cter antri. They are seen as circular elevations, which 
move to the pylorus and are accompanied by a shorten- 
ing of the antrum until the closure of the pylorus is 
complete. This is often accompanied by the forma- 
tion of radial folds which give the pylorus a stellar 
picture. The point of origin of these peristaltic waves 
varie.s even in the same person if one observes long 
enough. Generally one has to wait about one miunte 
until the appearance of the first contraction which is 
often situated near the pylorus. The succeeding con- 
tractions become more energetic and originate more 
proximally, but never (this should be repeated) at the 
m. sphincter antri itself. I think we have to assume 
th;it the roentgenologists have considered as their ni. 
sphinctir antri the place where peristaltic waves begin. 
It may bo that the true physiological function of the 
7)1. sphincter antri is to act as an obstruction or valve 
thereby preventing the food from entering the pars 
erjcstvria too early. 

(b) What is this fold anatomically? How is it 
possible to e.xplain the cordlike aspect? This latter 
que.^tion can bo answered easily. It is evident that the 
mucosa is protruded as a high fold over which the 
normal mucosal folds run close together, not parallel 
to the greater curvature, but crossing at an angle. 
Korb-ch contended that this oblique direction is only 
apparent and that it is effected by an oblique visuali- 
zation through the gastroscope. This is not so. We 
often .'=00 j)crpendicu!arly into the antrum and yet the 
7;i. .-■phinrier antri .rtill appear.s cordlike. On the other 


hand we can sometimes observe these folds parallel to 
the greater curvature which, however, is infrequent. 
The high fold itself must be formed by some muscular 
action because it can be flattened out by insufflation 
of air, can reappear, and is genei-ally not found in the 
stomach of the cadaver as a persistent fold of the 
mucosa. 

Cole (4) published a drawing of the interior of the 
stomach showing a definite limiting fold between body 
and antrum, on both the lesser curvature and the 
greater cuiwature. This roentgenologic discovery has 
not been appreciated enough. This fold in Cole’s draw- 
ing is formed only by mucosa and submucosa without 
participation of the muscularis propria. We cannot 
deny the correctness of this conception, but we have 
reason to think that the m. sphincter antri is formed 
bj' the muscularis propria ventrietdi itself. This con- 
ception as well as all our observations about size, shape 
and situation of the m. sphincter antri corresponds 
exactly with the anatomical findings of Stieve (20) in 
1919, who is the only anatomist to have described this 
region as I have seen it in about 2000 examinations 
with the gastroscope. He examined the stomach of 
four executed people immediately after death and 
found a thick compact circular contraction in the 
region of the incisura angularis. This contraction 
was so firm that the finger could not be introduced 
into the antrum. The peritoneum was smooth. The. 
muscularis of the antrum was one to two mm. thick, 
while that of the body was 0.5 to 0.8 mm. In the con- 
tracted part the muscularis was elevated to form a 
circular wall, C mm. thick, which was protruded like 
a tile roof into the interior of the stomach. The wall 
of the stomach at this point was two cm. thick. This 
thickened circular muscle consisted only of contracted 
circular muscle fibres. After opening the stomachs 
the antrum and the body showed a smooth surface. 
Only in the i-egion of the contraction, broad, comb-like 
and ridgelike folds were found. These were generally 
parallel to the greater curvature but some were 
oblique. This anatomical picture corresponds so well 
with the gastroscopic findings that we have reason to 
suppose that the m. sphincter anti'i in the living man 
is a constant formation caused by a contraction of 
circular fibres of the muscularis propria itself. 

We believe that our numerous gastroscopic observa- 
tions together with the anatomical description of 
Stieve and the roentgenological conception of Cole 
should settle the question of the subdivision of the 
stomach once and for all. 

Gastroscopically, the nomenclature of the parts of 
the .stomach must then be: cardia, pylorus, anterior 
wall, posterior wall, lesser and greater curvature and 
the cavities of the “body” (corpus) and of the 
“antrum.” Both cavities are separated in the region 
of the “angulus” by the high fold of the muscidvs 
sphincter antri, which is generally developed only on 
the anterior wall, posterior wall and greater curvature, 
and not on the lesser curvature. It may be practical 
to add the name of “fornix” for that part of the body 
which in upright position lies above the cardia. This 
nomenclature has been used by us since 192.3 and has 
been adopted by Moutier (12). 

(2) Observations on the position of the stomach. 

The po.sition of the stomach is seen differently by 
the anatomists and by the roentgenologists. There is 
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probably no other organ of the body, about whose 
gross position the opinions differ so much. The reason 
is the extreme mobility of the stomach, the change of 
its position due to various influences and different con- 
ditions under which the two methods have to be used. 

(a) The mobility of the stomach. We often find 
the statement, that the stomach has tvm fixed points, 
cardia and pylorus. Gastroscopy shows us that this 
is wrong. The cardia or at least the diaphragmatic 
portion of the esophagus is certainly fixed, but not the 
pylorus. The pylorus genei’ally can be well seen 
through the gastroscope if the patient is lying on his 
left side or on his knees and elbows. Moving the right 
shoulder foiward often brings a hidden pylorus into 
view when using the left side position. Since the end 
of the rigid gastroscope always lies at the left side of 
the vertebral column and posteriorly, and since the 
end of the flexible gastroscope never leaves the pos- 
terior wall of the stomach, the pylorus appears gener- 
ally in the left upper part of the gastroscopic field. 
This fact proves that the pylorus has left its regular 
position at the right side of the spine and has fallen 
toward the anterior abdominal wall of the patient. 
The shoi-t end of the duodenum between its retroperi- 
toneal part and the pylorus is long enough and move- 
able to allow this impoi-tant shift of the pylorus. This 
movement can be so extensive that the pylorus ap- 
pears exactly at the left side of the observer. We 
have seen this in persons in whom no adhesions could 
be suspected. That means that the pylorus has fallen 
so much forward towaz'd the abdominal wall that it is 
seen at the left side of the spine and that the cardia 
and pylorus are lying in a sagittal plane. The stomach 
has reached its embryologic position. In these cases, 
the gastroscope runs over the greater curvature or at 
least very close to it; this event confuses the begin- 
ner completely; he cannot imagine such an enormous 
mobility of the pylorus. ' This fact that in some cases 
the pylorus is found at the left side of the spine in the 
left side position of the patient, has been proved an- 
atomically by Bensaude, Gi'egoire, and Rachet (2). 

(b) The inclination of the posterior zoall. The 
course of the stomach between the cardia and the 
pylorus is most complicated and varied. The best an- 
atomical description has been given bj' Franz W. Muel- 
ler (13) . According to him, the position is altered by ; 

(1) sex (Schlesinger), (2) position and size of 
liver, (3) position of diaphragm, (4) position and 
fullness of the intestine, (5) exterior shape of the 
body, (6) condition of the abdominal wall, (7) position 
of the body. 

(1) In my gastroscopic obsei’vations I could not 
find any difference between the sexes. 

(2) The influence of the liver cannot be determined 
by means of gastroscopy. 

(3) A decisive influence of the diaphragm is ob- 
served as continuous shifting of the gastroscopic 
picture in different directions corresponding to res- 
piratoiy movements. 

(4) In my textbook and atlas of gastroscopy of 
1923 (15) I referred to the varying fullness of the in- 
testine due to the fact that in the different gastro- 
scopies made in the same patient the pj’lorus was 
easil}’^ seen at one examination, but could not be found 
at another, although the tonus of the muscular wall of 
the stomach had not changed. 


(5) ^ The exterior shape of the body plays the great- 
est role in determining the position of the stomach. 
This will be discussed later. 

(6) I have not observed any influence of the ab- 
dominal wall upon the stomach as viewed through the 
gastroscope. I agree in this point with the X-ray find- 
ings of Moody, van Nuys, Chamberlain (11). 

(7) It has been mentioned that the position of the 
body is of fundamental importance for the position of 
the stomach. Although the French school (Bensaude, 
Rachet) has studied this point, the influence of the left 
side position has been neglected. 

A plane which joins lesser and greater curvature is 
a warped one. In the middle of this plane between the 
two curvatures is the axis of the stomach. The plane 
of the axis is bent by the direction, the inclination and 
the rotation of the stomach. These three influences 
cause the plane to be warped. The inclination and 
rotation are little known to the roentgenologists who 
generally see the stomach in the anterior-posterior di- 
rection. If they would become accustomed to e.xamine 
the stomach, in any case, also from the left and from 
the right side, they would have quite another concep- 
tion of the shape of this organ. The divergence be- 
tween the roentgenologic and anatomic conceptions is 
easily explained by the fact that the roentgenologist 
rarely observes the stomach in this direction and that 
it is impossible for him to observe the stomach in the 
most important transverse plane. The anatomist finds 
that a vertical position of the axis of the stomach 
never occurs, because the region of the fornix is always 
sepai-ated by the left liver lobe from the anterior ab- 
dominal wall while the lower pole approaches the an- 
terior wall and often joins it. We have seen that even 
the pylorus often approximates the anterior wall in 
certain positions. The general direction of the whole 
stomach runs from cranial-donsal toward caudal-ven- 
tral. In a frontal plane which is routinely used in the 
X-i'ay examinations the stomach appears shortened. 

The criticism of Fr. W. Mueller (13) about the 
X-ra}'- method seems to be much too harsh. He points 
out that the axial plane is rotated so that the greater 
curvatui’e is turned toward the anterior wall and the 
axial plane between the two cuiwatures approaches the 
transverse plane. For this reason, the lower border of 
'the stomach as seen with X-ray is a line of the po.s- 
terior wall and not the greater cuiwature. This is 
certainly true in a great number of cases, but it should 
be considered that the stomach may be stretched by 
the hea\w barium and then ma}' leave its transverse 
position, which is so unfavorable for an X-ray exami- 
nation. 

The question to \vhat degree and how often the 
stomach can be stretched can be settled to a certain 
extent by gastroscopical researches. Gastro.^copy never 
can determine the course of the axis with certainty 
but often it can determine the course of the posterior 
wall. We choose a patient, in which the introduction 
of the rigid gastroscope is extremely easy, and in 
xvhich it can be pushed to the lowest depth of the 
stomach. If we lay this patient on his back and intro- 
duce a flexible, but not elastic, metal tube and then 
make an X-ray exposure fz*om the left side, we see that 
the tube lies at the cardia at the side of the spine and 
that it bend.s forward toward the anterior v.'all in a 
curve whose angle .‘scarcely .surpasse.s .30°. This ox- 
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periment proves that even in the most favorable posi- 
tion in the most apt patient the posterior wall of the 
stomach does not continue in the same axis as the 
esophagus, but that it forms an angle of about 30°. 
The stomach axis proper has to lie still more anteri- 
orly, but that is not so important for the practical 
purpose of gastroscopy. 

How often is it possible to stretch this angle and 
cause the posterior wall to become a straight continua- 
tion of the axis of the esophagus? This can easily be 
decided by recording the experiences with the rigid 
gastroscope. In 45 to oO'c of all cases it was not pos- 
sible to introduce this instrument into the lower depth 
of the stomach. Generally it was stopped by the po.s- 
terior wall two cm. beyond the eai'dia. It became evi- 
dent that the t.vpe of constitution played the -greatest 
role. The 50<'r in which the stretching of the stomach 
was impossible were markedly obese, heavy people with 
short neck, belonging to that type of constitution 
which now we are accustomed to call a “pyknic” con- 
stitution. On the other hand, the remaining 500^ in 
which the complete introduction of the rigid instru- 
ment was possible, belonged to the “asthenic" constitu- 
tion. There were exceptions in both types. 

The use of the flexible gasti-oscope permits better 
judgment about the size of the angle which the pos- 
terior wall forms with the axis of the esophagus. The 
flexible gastroscope gives a round picture only when 
il.s curve does not e.xceed an angle of 34°. This gastro- 
scope is not only flexible but also extremely elastic and 
by its elasticity it stretches the posterior wall like a 
rigid gastroscope (Moutier (12)). It can, however, 
be introduced to the lowest depths in all those cases in 
which a stretching of the stomach wall is impossible. 
We find that in about of all pei-sons examined the 
picture does not become completely round, indicating 
that the angle between the axis of the esophagus and 
of the direction of the posterior wall is greater than 
34° even under the stretching influence of the elastic 
instrument. A curious phenomenon is still seen in 2% 
of the other cases. If the flexible gastroscope is in- 
troduced into the lower depth of the stomach, the 
picture i.*! quite round because the long elastic part 
has strength enough to stretch the posterior wall to 
an angle of 34°. If the instrument is then withdrawn 
and it.s ti]) is but 5 cm. beyond the eardia, the picture 
.suddenly become.s disc .«:haped. This short piece of the 
in.^truraent i.« not strong enough to prevent the 
.'^tomach wall from bending it to an angle greater than 
34'. 

(2) The "Relief" of fhc Miicosa (Folds, Rugae). 

Gastroscopy demands an inflation of the stomach by 
the .smalle.st amounts of air. With this the “relief” of 
the mucosa can be studied excellently. It is .somewhat 
a.sfonishing that the results do not correspond com- 
pletely with the results of the X-ray relief method. 

M'c have tried to demonstrate, by X-ray relief-ex- 
amination. marked pathological change.s repeatedly 
seen with the gastroscope. One case was that of a 
rigid fold running over the posterior wall from an 
artificial operative opening between stomach and in- 
te.'tine. Thi.s fold contained numerous small rigid 
nodules. Another case was a man whose stomach 
muco-^a was shown to numerous physicians in gastro- 
scopie courses. .-Xs an end result of a very severe 
hypertrophic gastritis, there were two sickle-shaped. 


firm folds of the greater curvature, crossing it per- 
pendicularly. The smaller one was about 6 cm., the 
larger one about 8 cm. beyond the eardia. We did 
numerous fluoroscopies and took many films in order 
to demonstrate these folds roentgenologically. This 
was impossible. We have already discussed the fact 
that it is generally impossible to demonstrate the true 
m. sphincter antri roentgenologically. 

On the other hand, we often see on X-ray relief- 
pictures formations which are not observed through 
the gastroscope. The antrum, for instance, is gastro- 
scopically free of mucosal folds, yet they show regu- 
larly in the relief technique films. I cannot fully un- 
derstand this difference. Because I see such folds only 
when the patient vomits or retches, I suggest that the 
contraction of the mnscularis propria, causes the.’c- 
folds. 

I have never seen anj' activity of these folds. This 
corresponds with the findings of French authors 
(Duval, Roux, Beclere, Moutier (6)). They found 
“that the folds were constituted by a vasculo-conncc- 
tive-tissue axis covered bj' mucosa; the mnscvhtrh 
propria does not participate in their formation. It 
was also noted that the puckering is never caused by 
follicular hyperplasia or lymphoid proliferation. One 
simply noted, in certain cases, at the base of the folds, 
besides at their summit, a thickening of the mvsctilark 
nntcosac." 

The gastroscopic observations have often been re- 
corded by photography through the gastroscope (Hen- 
ning (7, 8), Schindler (17)). Pictures by means of 
the “gastrophotor" are of questionable value because 
they are taken blindly, not knowing which way the 
apertures point (16). 

The gastroscopic observations of the interior of the 
stomach are as follows; The cavity of the antrum 
does not show any folds as mentioned above. The per- 
istaltic contractions run over the wall as circular pro- 
trusions. The folds of the posterior wall are much 
larger than those of the anterior wall. Apparently 
this fact is not only caused by the greater distance of 
the objective from the mucosa of the anterior wail, 
but it is, also, obseiwed in the beginning of the exami- 
nation when the anterior wall is very close to the ob- 
jective. The folds of the posterior wall are not so 
regular as they are seen in the X-ray relief pictures. 
Gastroscopically the folds are generally longitudinal, 
joined by many cross folds and are “fork-likc" (Hen- 
ning). They are more numerous than the X-ray re- 
veals. Often they ai'e much distorted and form a net- 
work. This network is a very common finding in the 
anterior wall. Here the folds are much more delicate 
than on the posterior wall. In the greater curvature, 
the folds are more regular and parallel than in the 
other portions of the stomach. A prominent fold which 
separates the greater curvature from the anterior wall 
has been descidbed by Henning, but I have not regu- 
larly seen this. Even in the greater curvature the 
folds are generally serpiginous. The upper lesser 
cuiwature which is seen on a tangent appears as an 
overhanging fold, but there is in reality no fold. On 
the contrai-y, the lesser curvature, in which the fold.- 
of the “magenstrasse" (Aschoff (1)) might be ex- 
pected to be seen, is the smoothest part of the whole 
stomach. In special cases, some flat parallel folds are 
observed. The network of folds is very regularly fovva 
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in the fornix. The formatioh of the in. sphiiicteT antvi 
with its crossing folds has already been described. 

On the whole, the normal mucosal folds as seen gas- 
troscopically are much more delicate, moi’e numerous, 
and more irregular than those seen in X-ray relief 
pictures. 

. SUMMARY 

1. Gastroscopy gives important information with 
regard to the gross, anatomy of the stomach and in 
many respects amplifies and alters the concepts gained 
through anatomic and roentgenologic research, 

2. The interior of the stomach is separated into 
t\yo distinct cavities : that of the body and that of the 
antrum by the marked imisculus sphincter antri. 

3. The. in. sphincter antri is situated at the level of 
the “angulus” of the stomach, but is a separate entity 
from the “angulus.” It has a cord-like appearance. 
It is probably formed by a circular contraction of the 
mnscularis projnia which is crossed by oblique folds of 
mucosa. 

4. The paristaltic waves in the antrum do not begin 
at the m. sphincter antri, but at different points distal 
from it. 

5. A nomenclature adapted to these facts is sug- 
gested. 


6. The pylorus is mobile. In the left side position 
it falls toward the anterior abdominal wall. In 3 on}e 
cases it may even reach the left side of the abdominal 
cavity, so that pylorus and cardia lie in a sagital plane. 

7. The position of the stomach is chiefly influenced 
by the body build. The position of the body, fullne.ss 
of the intestine, and the movements of the diaphragm 
also affect the position of the stomach. 

8. The posterior wall of the stomach always forms 
an angle with the axis of the esophagus, so that the 
posterior wall runs toward the anterior abdominal 
wall. This angle may be stretched by mechanical 
means in about 50% of all cases. Tt is greater than 
34“ in about 7% of all cases. 

9. The mucosal folds of the stomach are best ob- 
served by gastroscopy. They form a delicate, irregular 
network which is much more marked in the posterior 
wall than in the anterior wall, usually absent in the 
lesser curvature and always absent in the antrum. 
These delicate folds do not seem to correspond com- 
pletely with the X-ray relief findings. 

10. In this paper the gastroscopical findings are 
compared with anatomical and roentgenogical findings. 
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Relationship of Histolosic and Gastroscopic Findings in the 
Diagnosis of Chronic Gastritis: A Brief Review 

By 

RUDOLF SCHINDLER, M.D.* 

CHICAGO. ILLINOIS 


T he Pathologists (Knud Faber (3), Konjetzny 
(11), Paschkis and Orator (16), etc., call the 
mucous membrane of a stomach normal only when no 
interstitial cell infiltration whatever is seen. The main 
experiments and sections have been made in newborn 
infants. Such a type of stomach, however, has been 
found also in older children and in adults. Paschkis 
and Orator found in an extensive number of autopies 
only 10 stomachs which could be called “normal”; so 
that practically no adult had a normal stomach but 
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evervone had a chronic gastritis. This conception does 
not correspond with our clinical conception of a disea.se 
(Katsch (10)). The fundamental problem of medi- 
cine: “what is a disease?” is profoundly affected by 
the above mentioned statements. 

In my opinion an adult who does the hardest work, 
who enjoys life without any restriction, who never has 
any troubles from the stomach or of other organs, 
who in the immediate future does not develop .such 
troubles from an already present but silent or in- 
cipient disease, cannot have a diseased stomach. 
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In the skin, for instance, a scar is not a disease al- 
though it is not “normal” ; the anthracosis of the lungs 
is not present in the newborn, but is not a disease in 
the adult (except some special cases) ; we have learned 
that the appendix may show some cellular infiltration 
even though its owner is healthy, so that we have not 
the right to extirpate such appendices. 

If we should accept the above mentioned definition 
of the pathologists we should lose at the same time 
the clinical significance of the entity “gastritis” 
which has been established after such long efforts. 
On the other hand, we must admit that there are 
many stomachs which show such marked histological 
changes, especially tremendous interstitial infiltration 
that a pathologic process is evident. In these cases we 
never have to deal with healthy adults but with suf- 
fering patients. 

In accordance with the conception of the patholo- 
gists, almost every adult should suffer either from 
subjective or objective symptoms. The coincidence of 
such symptoms with the well known “histo-pathologic 
changes” is naturally not conclusive of a causal con- 
nection. This is, however, too easily forgotten. Knud 
Faber, for instance, quotes Bennet and Ryle (1) who 
fbund among 100 apparently healthy students four 
cases of anacidity. He believes that such a fact is 
often regarded’' in England as decisive proof of the 
existance of an inborn constitutional anacidity. “But,” 
he asks, “how do we know it ’is inborn? It may just 
as well be a state subsequent to an acute gastritis.” 
This is evidently correct. As almost all adults show 
some histological state of “gastritis,” one should ex- 
pect even a much higher percentage of anacidity. Thus 
there is even more probability that the theory of the 
“constitutional” anacidity is correct. Nevertheless 
Knud Faber forgets a third factor which has been 
proved with the greatest exactitude, namely the in- 
fluence of psychogenic stimuli upon the seci'etion of 
stomach juice (Pavlov (17, 18), Heyer (8), etc.)). 
It is astonishing that not more of these young adults 
show a lack of free hydrochloric acid because the intro- 
duction of a stomach tube is so often connected with 
feelings of disgust and apprehension. Although a 
chronic gastritis in these four cases perhaps was 
present it has not been proved. 

Thus we see that the anatomical conception of today 
of chronic gastritis disagrees with the clinical con- 
ception. An agreement could be reached only if it 
would be possible to draw anatomically a sharp line 
between those adults who are suffering from their 
stomachs and those who are not. It is so extremely 
difficult because the material is not available. Healthy 
persons do not die and it is almost impossible to ex- 
clude the possibility that the stomach has been affected 
by other diseases present. We hope that biopsies may 
later settle these questions. It will, however, not be 
easy to obtain permission to carr 3 - out biopsies in 
many healthy people. 

The other method which has demonstrated the 
frequency of chronic gastritis ; i.c. gastroscopy, works 
under quite different conditions. They are partly 
more favorable, but gastroscopy also has its disad- 
vantages. That it is a subjective method does not 
counteract its scientific value. We are certainly spoiled 


by the objective documents of the anatomists and of 
the roentgenologists. If the conscious subjective ob- 
sei-vation would be without value, Laennec’s discover- 
ies, the whole development of ophthalmology after the 
invention of the ophthalmoscope, the development of 
urology, proctology, etc., would have been impossible. 
The hope that photography would help has not been 
fulfilled. The author has proved this in several papers. 
In gastroscopy, however, the most careful observation 
does not protect against errors. It is significant that 
the author believes that he saw numerous gastric 
ulcers without any extensive gastritis, while Korbsch 
(13) believes he observed extensive gastritis in each 
case of ulcer. It is, furthermore, not only possible 
but vei-y likely, that very slight changes are overlooked 
with the gastroscope, which, as is well known, pictures 
important parts of the stomach wall in reduced size. 

On the other side, gastroscopy had decisive advant- 
ages : it enables one to study carefully, and repeatedly, 
stomachs of people who are capable of doing heavy 
work, enjoying their lives to the fullest extent. The 
author has made one series of such examinations in 
Europe. There wei-e always some healthy young girls 
or old men ready to be gastroscoped for a few marks; 
they were often observed as a check in the establish- 
ing of the method and also, still later, in the numerous 
gastroscopic courses during which- the students- intro- 
duce the gastroscope in them. In this country this 
important method of examining normal people seems 
to be more difficult. A very good knowledge of the 
“normal” mucosa, as seen through the gastroscope, 
was established in this manner. The author believes 
that he knows exactly when some parts of the mucosa 
do not look like those of normal people. In contrast to 
the anatomic conception, he found that all those 
persons with abnormal appearances of the stomach 
mucous membrane were invariably suffering from 
stomach disorders or other diseases affecting the 
stomach (pernicious anemia, etc.). The changes seen 
through the gastroscope have been described else- 
where. If they were controlled microscopically (after 
operations) regularly very marked changes were 
found. 

CONCLUSIONS 

If we compare the two methods, histologic and gas- 
troscopic, regarding their value for the establishment 
of the entity ; “chronic gastritis,” we find : 

(1) The positive findings in histology do not prove 
the existence of a clinical “disease” of the stomach. 
Almost every adult shows some interstitial changes in 
the stomach mucosa as compared with the newborn. 
To say that ulcer, cancer, or blood diseases, etc., are 
the result of such histologic changes is permissible 
only when the changes are very marked. 

(2) Gastroscopy allows repeated study of the in- 
terior of quite healthy individuals and the establish- 
ment of a morphologic endoscopy for the normal 
stomach. Changes of this picture prove, with greatest 
certainty, the presence of an organic lesion, especially 
of chronic gastritis. Minor pathologic changes are of 
the highest clinical and scientific significance. 

(3) A method to harmonize anatomic and gastro- 
scopic findings urgently is needed. 
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intragastrre Photography" 

By 

REUBEN FINKELSTEIN, M.D., P.A.C.P. 

BROOKLYN. NEW YORK 


T he visualization of the inner surface of the 
stomach as a clinical procedure has been the ob- 
jective of all gastro-enterologists. This was partly 
realized when Mickulicz in 1881 reported the first suc- 
cessful use of the gastroscope. Since then, the instru- 
ment has been greatly improved first by Rosenheim, 
later by Eisner, Schindler, Einhorn and Chevalier 
Jackson. Nevertheless, the inherent danger of passing 


terior walls of the stomach and of the cardiac region 
are frequently mis.sed because of the contained barium 
mixture which completely covers these areas. Also, 
shallow ulcers and small infiltrated areas on the lesser 
and the greater curvatures often are overlooked; in 
fact such lesions are very difficult to diagnose by either 
fluoroscopy or films. Mucosal “relief” studies more 
recently have been introduced which, in the main, 



Fig. 1. Picture of normal gastric mucosa. Refracted spots due to 
contained mucus. 


a rigid tube through the esophagus cannot be over- 
come. 

About the beginning of the present eenturj', roent- 
genography was introduced and soon almost entirely 
displaced gastroscopy. The roentgenogram, however, 
is merely a shadow picture of the organ studied. Ab- 
normal changes may be observed readily because of its 
distinct outline. Yet, lesions of the anterior and pos- 

’From the Gastro-enterological Service of the Beth-El Hospital. 
Submitted October 21, 1935. 


have added little to our knowledge. Mechanical pres- 
sure exerted against the stomach walls is not a normal 
condition. Since only a small amount of barium mix- 
ture for "relief” films or the “compression" technique, 
is used, the stomach is practically in a collapsed state 
causing the mucosal folds to overlap, thus often con- 
cealing a small ulcer. 

Within recent years attempts have been made to re- 
vive the use of the gastroscope. But even \vith the 
modern technique the entire procedure is time-con- 
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suming and requires the skill of a highly trained 
expert. The best modern flexible instrument still pre- 
sents numerous contraindications and its field of visu- 
alization is limited. A large portion of the lesser 
curvature and the posterior wall and almost all of the 
cardiac portion of the stomach are hardly ever seen. 
Another inherent defect in its use is that the instru- 
ment is not self-recording. 


end a tubular camera of about 30 French gauge, together 
with a small bulb for illumination so constructed that 
when activated by cui-rent furnished by a special trans’ 
former, it yields an intense bluish white light of 20 000 
candle power for 1/120 of a second. The camera cai’iies 
eight films divided into two groups of four, each gioup 
photographs the entire circumference of the stomach at 
a different level. By means of two pin point holes placed 
befoie each film, pictures are obtained so that at one ex- 



Fig. 2. Normal mucosa. Picture shows pylonc opening. 


Intragastric photography with the camera in the 
stomach cavity would seem to offer a practical method 
by which the inner surface of the living stomach could 
be visualized. An instrument for this purpose tvas 
invented by Mr. Bach, with the clinical assistance of 
, Professor Porges and Doctor Heilpern, at the Wen- 
1* kenbach Clinic in Vienna. It was introduced into this 
" country about six yeai's ago. Since then, the gastro- 
intestinal department of the Beth-El Hospital has 
made constant use of this instrument. Our studies 


posure eight steieoscopic photographs (sixteen pictuics) 
are made. These eight films are marked so that one can 
readily tell which part of the circumference of the stomach 
is pictured on the film. 

Intragastric photographs are best taken in the morning 
after the subject has fasted overnight. In our clinic the 
stomach is further emptied of its secretion by means of a 
Rehfuss tube; where there is pyloric stenosis with reten- 
tion, the stomach is lavaged. The camera tube is then 
introduced in the same manner as an Ewald tube. In our 
experience, we have found that the use of the fluoroscope 



Fig. 3, Picture shows shallow gastric ulcer. X-ray was negative. 
History is pain with reiation to food, also bloody vomiting. 


have included noi’mal stomachs in patients who were 
admitted for conditions other than gastro-intestinal 
diseases, stomachs of patients in -whom lesions were 
diagnosed bj means of roentgenological examinations 
and stomachs of patients who gave symptoms of 
gastric le.sions which could not be substantiated by 
roentgenography. 

APPARATUS AND METHOD 
The insitinmnf for taking intragastric pictures consists 
essentially of a flexible stomach tube carrying at its distal 


helps to localize the camera. The stomach is now inflated 
with air thiough a special opening in the tube, the shutter 
is opened and the films are exposed by flashing the lamp, 
the tube is then withdrawn. With our present technique, 
the svhole procedure takes from twenty to thirty seconds. 
The camera is roentgen ray proof and the films are not 
fogged by the use of the fluoroscope. 

The inflation of the stomach with air is necessary to 
give distance between the camera and the stomach wail, 
and also to smooth out the mucosal folds, thus rendering 
it possible to reveal hidden lesions. The air-inflated stomach 
has a tendency to approach more nearly the illustrations 
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of the stomach in the older anatomical text books. The 
fundus is higher, the greater curvature more to the left, 
and the pylorus somewhat lower. This is especially true 
in the orthotonic and hypotonic types of stomachs. 

Intragastric photographs show the condition of the 
mucosal surface exactly as it appears. They reveal any 
defects which may be caused by erosions, ulcerations 
or grorvths, benign or malignant. 


good. To date rre have photographed the stomachs of 
21G patients. All patients but two were roentgeno- 
graphed either before or after the intragastric photo- 
graphs had been made. 

Roentgenograph} and intragastric photography 
agreed in the examination of 153 patients. Of these, 
fifty were reported as normal, fifty-two suffered from 



Fig. 4. Picture shows ulcer at pylorus X-ray diagnosis pyloric carci- 
noma. Patient improved under treatment. Hyperchlorhydna of gastric 

contents. 


Skill in the interpretation of the resultant pictures 
may be acquired by studying the photographs obtained 
in normal and pathological stomachs and checking 
them against these specimens obtained by suigery or 
at autopsy. 

The pictures taken in normal stomachs show normal 
sized rugae radiating along the axis of the stomach 
with some intertwining on the gi eater curvature. The 
pyloric canal is readily visualized In chionic gas- 


carcinoma of the stomach and fifty-one showed the 
presence of gastric ulcer (Figs. 1 and 2). 

In seven patients the roentgenologist reported 
suspicion of carcinoma. However, the intragastric 
pictures were definitely positive. Three of these 
patients were operatea upon and the diagnosis proven 
in each case 

In the remainder of our series, both methods dif- 
fered in their diagnostic pointings. In fifteen of these 



Fig. 5 Picture shows ulcer on lesser curvature. X-ray diagnosis carci- 
noma on lesser curvature At operation ulcer was found. Note rugae 
radiating from the ulcer in fan shape. 


tritis, the rugae may be seen as markedly thickened 
ridges. The shallow ulcer is noted as a small crater 
with a ridge surrounding it, while the penetrating 
ulcer is shown as a deep crater with rugae drawn 
toward, or radiating from it Tumois appear as masses 
with regular or irregular outline. 

AUTHOR’S STUDIES 

In our first few attempts we had poor results but, 
as our technique improved, pictures became uniformly 


patients, the intragastric pictures showed the presence 
of ulcer, most of which were quite shallow (Fig. 3). 
Thii'teen of these patients were roentgenographed with 
the diagnosis of pyloric carcinoma in two and with 
negative results in the remainder (Figs. 4 and h). 
Three of this series were operated upon and the diag- 
noses by intragastric photography were confirmed. In 
the remaining ten patients, the diagnosis was substan- 
tiated by the histori and subsequent clinical course. 
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Chronic gastritis was diagnosed twenty-eight times. 
In twentj'-seven instances the roentgenographic re- 
ports were negative. In one patient the report %vas 
carcinoma of the stomach. Operation proved the pres- 
ence of marked hypertrophic gastritis with no evi- 
dence of carcinoma. The patient is alive and well two 
years after the operation 'Tig. 6). 


have been due to poor technique in locating the 
COMMENT 

From the above studies, it may be concluded that 
intragastric photography is a valuable adjunct as a 
diagnostic procedure in all cases of suspected or of 
obscure gastric lesions. As reported above, it has 



Fig. 6. Pictures show chronic gastritis. X-ray examination showed 
large defect on greater curvature, interpreted as carcinoma. Operation 
proved absence of carcinoma and presence of chronic gastritis. Defect 
v/as due to band constricting greater curvature. 


Three patients affected with gastric carcinoma were 
correctly diagnosed by intragastric photography. This 
observation was prov'en bj operation on two patients; 
the third died with evidence of carcinoma and metas- 
tases. In two of these subjects, the X-ray diagnosis 
was gastric ulcer; in one “no defect” w'as noted (Fig. 
7 ). 

On the other hand, in eight patients the roentgeno- 
graphic examination showed the presence of ulcer 


demonstrated its usefulness in cases where lesions 
w’ere suspected but could not be proven by roentgen 
methods. Shallow mucosal ulcers often readily were 
demonstrated by the intragastric camera when such 
were not even suspected after the roentgenogram ex- 
amination. 

Intragastric photography should prove useful in the 
diagnosis of early gastric tumors, especially malignan- 
cies, at a stage when it is difficult to demonstrate 



which was not the finding from intragastric photo- 
graphy. One of these patients was operated upon but 
no ulcer was found. 

In two patients who had been operated previously 
for gastric ulcer and a gastro-enterostomy performed, 
in each case, the roentgenograph showed patent 
stomata. The intragastric pictures, however, failed 
to reveal the site of the gastro-enterostomy. This may 


such lesions by roentgenography. The procedure is n 
very useful aid in the diagnosis of chronic gastritis, 
whereas roentgenograms practically are of no value m 
that condition. By this new diagnostic method we are 
enabled to photograph the living mucosa directly and 
consequently should be able to establish the presence 
of objective damage. In our series of patients, fre- 
quently we were able to diagnose chronic gastritis, 
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often with superficial mucosal ulcerations, existing 
either as a clinical entity, or associated with such other 
pathological conditions as gastric and duodenal ulcer 
and cholecystitis. It should be possible to differentiate 
the ati’ophic from the hyperti’ophic type of chronic 
gastritis by means of these photogi-aphs. (Footnote). 

However, it will take considerable time to fully ap- 
preciate the value of intragastric photographs and 
the method itself. As our experience increases, the 

Footnote: If the films or the prints, obtained by intraKastric photo- 
graphy, are studied carefully by a hand glass giving moderate 
magnification, interesting and not altogether unimportant, addi- 
tional pathologic changes become evident. — Editor. 


technique will be gi-eatly improved and our ability 
more complete to interpret the resultant picture.? and 
to diminish the errors in diagnosis previously made. 
In this respect, intragastric photography is compar- 
able with roentgenography in its eai'lj' phases of 
clinical use. It is not expected that the procedure ever 
will replace the roentgen ray or other well established 
clinical methods used now in the examination of the 
stomach but it should prove of great help in more 
clearly or definitely making diagnoses in obscure in- 
stances. 


The Origin, Fate and Significance of the Scrum Enzymes 

By 

ANTON W. OELGOETZ, M.D. 

PAUL A. OELGOETZ, B.A. 
and 

J. WITTEKIND, R.N. 

COLUMBUS. OHIO 


B ecause they play an important role in normal 
digestion, and because, unquestionably, they are 
a factor in the etiology of food allergy, the pancreatic 
enzymes are assuming an increasing significance in the 
diagnosis and treatment of gastro-intestinal disturb- 
ances. There is need for a practical, reliable test for 
determining the function of the pancreas. Differences 
in methods, tests, terminology, and a lack of normal 
standards, are some of the reasons why a test for 
determining the pancreatic index is not now routine 
practice. In other papers (1, 2) we have given our 
reasons why we do not believe that any test for 
determining the pancreatic function, based upon a 
determination of the concentration of enzymes in the 
duodenal secretions, can give a true picture of the 
total, daily secretion of the pancreas. We have shown 
that, in health, the blood always contains the three 
pancreatic enzymes in a definite and constant concen- 
tration, and it is only in the serum that we can accu- 
rately determine the pancreatic index. 

Likewise, the question of the therapeutic value of 
the pancreatic enzymes when given by mouth, is in a 
state of confusion. Elman and McCaughan (3) for 
example, do not believe that absorbed amylase plays a 
part in maintaining the serum level of amylase. 
Zucker, Newberger and Berg (4) deny' the absorption 
of amylase. Crandall (5) believes that absorption of 
minute quantities of amylase is probable. These re- 
ports are precisely contrary to our findings. We have 
found that all three pancreatic enzymes are completely 
absorbed, even when given in excessive dosage (200 
grains of an active extract, containing all three en- 
zjTiies). Our findings have been so definite and we 
have obtained the same results so many times, that 

Submitted, January 7. 1936. 


we believe that these differences can only be due to 
differences in tests and methods employed. 

Crandall’s work was done principally on dog.s with 
fistulae. In our opinion any external opening destroys 
the “closed system” upon which depends the pan- 
creatic secretory mechanism. We have evidence which 
indicates that the normal secretion of the pancreas is 
regulated by a mechanism dependent upon a chemical 
equilibrium between the concentration of enzymes in 
the blood, and the concentration within the cells of the 
pancreas. When the serum concentration of enzymes 
falls below 0.2 by our test, enzymes pass from the 
pancreas into the blood stream; when the serum con- 
centration reaches 0.2, the concentration in the blood 
and within the cells of the pancreas is in equilibrium 
and secretion ceases. This woi'k will be fully reported 
in a later paper. 

In former days, surgeons observed the rule ; “When 
in doubt, always drain,” but latterly they are com- 
mencing to appreciate the fact that prolonged, un- 
necessary drainage, because it carries out normal se- 
cretions, thereby upsetting the delicate chemical equi- 
librium by which glandular secretion is regulated, 
very often is the factor which makes for a fatal out- 
come. Studies made on frightened, injured, frequently- 
infected animals, with the pancreatic secretory mech- 
anism "open”, cannot be expected to give a truly nor- 
mal picture of the pancreatic enzyme concentration. 
Zucker, Newberger and Berg used the starch-iodine 
test (Wohlgemuth) which in our opinion, is worthless 
as a quantitative test for enzy'me concentration. Most 
of our work was done on patients who were not dis- 
turbed more than is necessary to obtain blood from a 
vein. The taking of a small quantit.v of blood from a 
vein at the elbow, is so quickly and easily done, that 
the delicate secretoi-y mechanism is unaffected, and we 
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obtain a truly normal picture of the enzyme concentra- 
tion in the serum. 

In this paper we will briefly restate our position, 
report additional information not hitherto published, 
review the salient features of our test, and thus 
attempt to dissipate the confusion which now sur- 
rounds pancreatic diagnosis and thei'apy. It is only 
in this manner that we can ever hope to rationalize 
our differences, which we believe, can only be the re- 
sult of differences in procedure. 

THE ENZYMES IN NORMAL SERUM 

Normal serum always contains serum amylase, 
which hydrolj^zes all starches; serum lipase which 
splits all fats, and serum protease which hydi-olyzea 
all proteins. These three enzymes are alwas's found 
in a definite and constant concentration, which is un- 
influenced by intake of food, sleep or exercise. Like- 
wise, the serum enzymes are always found in parallel 
concentration, i.e., if one of them is present in a cer- 
tain concentration, all are present in the same relative 
concentration. The normal serum concenti'ation of 
serum enzymes is 0.2 by the test which we have sug- 
gested. In previous papers (1, 2) we have stated our 
belief that the pancreas normally secretes a sufficient 
concentration of enzymes to combine with all of the 
food taken, plus an excess which passes free into the 
blood stream. It is the concentration of these free 
serum enzymes which is determined by our test. Every 
cell in the body is thus protected against whole, un- 
racemized foods by these buffer serum enzymes, which 
prevent any food D‘om reaching the cells in an unsplit 
state which cannot be used as food. 

METHODS 

In our opinion, the best test for amj'Iase is a determina- 
tion of the reducing sugar liberated from a given quantity 
and percentage solution of soluble starch by 0.2 c.c. 
serum, when incubated at body temperature for a given 
period. The menstrum, of course, must be correct for 
optimal enzyme activity. This test, however, is only accu- 
rate when a spot test is finally made to determine accu- 
rately the end-point when reduction of Fehling’s solution 
is complete. (One drop of solution to be tested; one drop 
of 5% acetic acid; plus one drop of 10% potassium ferro- 
cyanide. Incomplete reduction of copper gives a brown 
film.) 

The concentration of lipase is determined by finding the 
quantity of fatty acid set free when 0.2 c.c. serum is in- 
cubated at body temperature for a given period with % 
c.c. of any' neutral food oil (corn or olive oil). The 
quantity of acid is determined by titrating against .02 nor- 
mal sodium hydroxide. The concentration of trypsin is 
determined by finding the quantity of fibrin which is com- 
pletely hydroly'zed by' 0.2 c.c. serum when incubated at 
body temperature for a given period. For this purpose, 
we fashion fibrin into cylinders of standard length and 
diameter, by' mixing powdered fibrin with warm water and 
pressing the mass through a glass pipette. The cylinders 
are standardized by determining the length of cylinder 
which is completely hydrolyzed by 0.2 c.c. normal serum 
when incubated at 98.6 for 24 hours. 

But because the serum enzymes are always secreted in 
parallel concentration, previously pointed out by us and 
later verified by Baxter (6) the serum concentration of 
enzymes can be more easily and accurately determined by 
finding the concentration of amydase alone. If amylase 
is present in a certain concentration, all three pancreatic 
enzymes are present in the same relative concentration. 
Because there exists confusion concerning the difference 
between our test and the older starch-iodine test, we will 


at this point, briefly restate the technique of the new 
test. The test, together with a discussion of the involve! 
chemistry, has been described in detail elsewhere (7) ” 

Test for Determining the Pancreatic Index 
(Test for Pood Allergy) 

The reagent: Make a 5% suspension of starch cells 
(Argo) in distilled water. To each ounce add 4 drops of 
Lugol’s solution from a medicine dropper. Shake. Under 
the microscope the starch cells will be seen stained blue- 
black, each cell containing a definite quantity (the “just 
right” quantity) of starch-iodine compound. 

The test: To each of six small test tubes, add 1 cc 
reagent. To successive tubes add respectively, 0.1, 0.2, 0 3 
0.4, 0.5, 0.6 c.c. serum. Shake and incubate for 24 hours 
in the warm air incubator (not the water bath) at 98.6. 

The reading: When the test is set up as above, the 
starch cells settle to the bottom of the tube in a black 
mass. That tube in which the black mass at the bottom of 
the tube trerns completely white in 24 hours is the reading. 
The normal pancreatic index by this test is two-tenths 
(0.2). The number one tube is the control. If the number 
6 tube turns completely white, while the other tubes still 
contain varying quantities of black at the bottom, the 
reading is mimts 4 (6 minus 2 equals minus 4). If the 
number two tube “goes over” (turns completely white) the 
serum enzymes are present in normal concentration and 
the patient is not allergic to food. On the other hand, a 
pancreatic index of minus 4 indicates that the serum en- 
zymes are present in reduced concentration and the patient 
is allergic to food. Because the serum enzymes are always 
present in a constant concentration, blood may be taken 
at any time. 

It will thus be seen that the newer test differs from the 
older test in that the iodine is fixed by the starch until 
liberated by the amylase, when it immediately combines 
with the intermediate products of hydrolysis. Because free 
iodine is never present, the reaction continues on to com- 
pletion. The test is a moving titration of hydrolysis as it 
proceeds — in the test tube and also in the blood stream. 

In the older test, when used quantitatively, it is im- 
possible to distinguish between the colors imparted by 
small quantities of starch and iodine, and the color im- 
parted by iodine itself ; while in our test the color changes 
are distinct — from jet black to white. The newer test is a 
cross section of hydrolysis as it takes place in the blood 
stream; a cleancut, visual method for titrating hydrolysis 
from beginning to end. 

ARE SERUM ENZYMES PANCREATIC 
ENZYMES? 

Enzymes which are functionally identical with the 
pancreatic enzymes, are found in the serum, urine, 
feces, and in extracts of every organ and tissue of the 
body, except the heart and brain. That all of these 
enzymes are pancreatic enzymes would seem to he in- 
dicated by the fact that their concentration can be in- 
fluenced by the administration of an extract of whole 
pancreas. The noi’mal serum concentration of enzymes 
is 0.2 by our test, and cannot be made to go above this 
level. If a patient with a pancreatic index of minus 4 
is given 10 grains of an extract of whole pancreas, 
the serum concentration is restored to normal m 
one hour. If a massive dose (200 grains of the whole 
extract, containing all three enzymes) is given at one 
time, to a patient yvith a normal index, and hourl) 
titrations of serum and urine made, it will be found 
that the serum concentration remains norma!, while 
the urinary concentration falls approximately 50% m 
one hour. These observations indicate a definite re- 
lationship between the exhibition of pancreatic ex- 
tract and the serum and urinao’ concentrations of en- 
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zymes. The prompt manner in which an active extract 
of whole pancreas influences the blood and urinai'y 
enzyme level, would seem to indicate that the pan- 
creatic enzymes are absorbed from the gastro-intes- 
tinal tract, and that the serum and urinary enzymes 
are in fact, pancreatic enzymes. 

THE ABSORPTION OF PANCREATIC ENZYMES 
That the pancreatic enzymes, when given by mouth, 
are absorbed in the active state, would seem to be in- 
dicated by the following observations. If 10 grains 
of an active extract of whole pancreas is given to a 
patient with the highest degree of pancreatic hypo- 
function, (minus 4) the serum concentration will be 
restored to normal in one hour. Thereafter, it \vill 
gradually fall to the previous level. If a larger dose 
is given (50 grains), the serum level will be restored 
to normal in one hour and remain normal for approxi- 
mately three days, when it will gradually fall to the 
original level. These observations indicate that pan- 
creatic extract is absorbed, and that when taken in 
quantities in excess of that necessary to restore the 
normal serum level, the excess is stored, and later lib- 
erated in such concentration as to maintain the normal 
serum level. The serum level cannot be made to go 
above two-tenths (0.2) by our test. When the larger 
dose is given (50 grains) the urinary concentration 
always falls approximately 50% in one hour, while the 
concentration in the feces is unaffected. In short, 
when given to a patient suffering from pancreatic 
hypofunction, pancreatic extract restores the normal 
serum enzyme level; when given to a normal patient, 
the serum level is unaffected. Likewise, the concen- 
tration in the feces is unaffected, while the urinary 
concentration is reduced. These observations indicate 
that the pancreatic enzymes are not eliminated in the 
urine or feces. We do not believe that the enzymes 
are eliminated by any channel, in the sense that truly 
foreign substances are eliminated from the body. If 
the urinary enzymes were true excretion products, an 
increased intake of enzjTnes would be followed by an 
increase in the urinary concentration. Their presence 
in the feces can easily be accounted for, but we have 
no explanation as to the significance, if any, of the 
decrease in the urinary concentration, following ad- 
ministration of large doses of pancreatic extract. Evi- 
dently, the kidneys exhibit toward the enzymes a 
selective permeability, which decreases in the presence 
of an increased concentration of enzymes. 

THE RELATION OF THE SERUM ENZYMES 
TO THE SPLEEN AND LIVER 

As stated above, if 50 grains of pancreatic extract 
are given to a patient with a normal pancreatic index, 
the serum concentration remains unaffected; the con- 
centration in the feces remains unchanged, while the 
urinary concentration decreases. What then becomes 
of the extract? Is it destroyed — digested, so that we 
no longer find the enzymes in the active state, but in 
a form which is indistinguishable from other proteins ? 
Are they stored somewhere in the body? In order to 
determine this last possibility, the following experi- 
ment was undertaken. 

One group of rabbits from the same litter were 
given 30 grains of pancreatic extract daily for one 


week. The animals then were sacrificed and, together 
with control animals, all organs were gi'ound with 
quartz sand and extracted with distilled water. The 
extracts were neutralized and titrated for enzyme con- 
centration by the methods previousl.v outlined. , The 
concentration of enzymes in the livers of those animals 
which had received pancreatic extract in e.xcossive 
dosage, was approximately twice that in the control 
animals, while the spleen contained a concentration 
averaging 17 times greater than the control animals, 
indicating that when given in excessive dosage, the 
pancreatic enzymes are stored in the active state in 
the liver and spleen. The fact that the serum concen- 
tration remains normal for several days when a sub- 
normal patient is given an excessive dose of pancreatic 
substance, would seem to indicate that the stored en- 
zymes are released from the spleen and liver in such 
concentration as to maintain the normal serum con- 
centration. 

Finally, we will close by asking a question. It has 
been definitely shown by a number of workers (Al- 
varez, Walzer, etc.) that whole proteins normally pass 
into the blood stream and are regular and normal con- 
stituents of serum. What then becomes of them? 
What, normally, is their ultimate fate? Why are we 
not all food sensitive all of the time? We believe that 
the serum proteins are split by the serum enzymes, 
and that a reduced serum enzyme concentration ex- 
plains allergy to foods. Clinically, the administration 
by mouth, of an active extract of whole pancreas, has 
been found to be effective by the writers, and by a 
number of other careful clinicians. 

CONCLUSIONS 

1. Normal serum always contains serum amylase, 
lipase and protease, in a constant concentration of 0.2 
by the test which we have suggested. 

2. We believe we have shown that the serum en- 
zymes are in fact, pancreatic enzymes. 

3. When given by mouth, the pancreatic enzymes 
are absorbed in the active state. 

4. The noi'mal concentration of serum enzymes 
cannot be increased by the administration of pan- 
creatic enzymes. 

5. Pancreatic hypofunction is quickly corrected by 
the administration of an active extract of whole pan- 
creas. 

6. When given in excessive dosage, pancreatic ex- 
tract seems to be stored in the liver and spleen, from 
which organs it is liberated in such concentration as 
to maintain the normal serum level. 
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F or fifty years and more physicians have been de- 
pending for diagnostic aid on a single gastric 
analysis, seldom stopping to find out how different the 
figures might be if a second or a third analysis were 
to be made on successive days. In 1931 we tried to 
fill this gap in medical knowledge by studying the 
variations in acidity which took place in the gastric 
iuice of tAvo voung women observed daily for a month 
■( 1 ). 

One of these women, who was neiwously stable, had 
a fairly constant gastric acidity except at the end of 
the period of obseiwation, when she became excited 
over the prospect of her approaching vacation trip. 
Then there was a big variation from her normal. The 
other young woman, who was less stable emotionally, 
reacted to a severe disappointment with large swings 
up and down in the cuiwe representing gastric acidity. 
As a result, there were many days during the month 
when a single gastric analysis would have been worse 
than useless as an index to the normal activity of her 
gastric mucosa. 

Recently, while stud.ving the effect of a diet deficient 
in vitamin B,. the senior writer had the opportunity 
of studying for two months the concentrations of acid 
and pepsin in ga.stric juice removed almost every day 
from the stomachs of rivo women and one man. The 
nutritional aspects of this e.xperiment will be described 
»-l.<-ev.here. and in this place we will record only the 
extent of daily variations in the gastric juice, together 
with a few other data. Because the deficient diet did 
not seem to have any effect on gastric secretion, it 
seems probable that the daily variations observed in 
these three persons closely resemble those that might 
be found in anyone living on a normal diet. 

In Figure 1, the three sets of curves represent con- 
centrations of acid and pepsin in gastric juice obtained 
from the three persons studied. It will be seen that 
with both acid and pepsin there was least variation in 
the case of the man. Dr. P. Interesting is the fact 
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Fig. 2. Polygons showing for each of the three persons studied percentage distributions of the con- 
centrations of acid and pepsin found in the gastric juice. 


that in his case, the first measurement of acidity made, 
and the only one which would ordinarily have been 
available to a physician examining him, was very low 
and different from all subsequent values obtained. In- 
teresting also is the fact that there were spectacular 
rises in the concentrations of pepsin and acid when 
this man, who for six weeks had been hungry, was 
told that he could stop the experiment and eat all he 
wanted. 

In the case of kli's. P. the two marked drops in 
acidity were associated with respiratory infections. 
We have as yet no explanation for the one big up%vard 
swing in the cuiwe representing concentration of 
pepsin. 

Miss S. was markedly tempermental, and the curves 
representing concentration of acid and pepsin in her 
gastric juice seem to reflect, in their irregularitj-, her 
mercurial nature. In her case, the cur\'e representing 
concenti-ation of pepsin is much more irregular than 
that representing acidity. 

Incidentally it may be worth noting that, in the 
case of this woman, each of the three marked dips in 
the curve of free acidity appeared about eleven days 
before the onset of a menstrual period. There was no 
sign of any such cyclic difference in the gastric acidity 


of either Jlrs. P. or of the two women studied by us 
in 1931. 

Figure 2 shows the distributions of the concentra- 
tions of acid and pepsin observed in the case of the 
three persons. There, from simple inspection, it ap- 
pears that data from Dr. P. showed the least varia- 
tion ; data from Mrs. P. came next, and data from Jliss 
S. came third, with the greatest variation. 

For concentrations of pepsin, the standard devia- 
tions in the thi'ee cases were 73, 57.5, and 224, re- 
spectively. The fact that these values are about half 
the size of the corresponding means shows again how 
wide the variation is when pepsin is measured re- 
peatedly in one person. For acidities, the standard 
deviations were 8, 11.9. and 15.4. In the case of the 
two persons studied in 1931, the corresponding figures 
were 6.6 and 8.7. 

Although at first glance there seemed to be little if 
any correlation between the concentrations of acid and 
pepsin in a single sample of juice, calculation showed 
coeflicients of correlation of +0.528, +0.124, and 
+0.360 for data from Dr. P., Mrs. P., and Jiliss S., 
respectivelv. 

SUMJIARy 

There were marked daily variations in the concen- 
tration of acid and pepsin in the gastric juice of three 
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persons who were studied almost every daj’ for a 
period of two months. At times when these variations 
were great, one gastric analysis or even three or four 
made on successive days would have given a decidedly 
misleading idea of the usual ability of the particular 
stomach to seci-ete acid and pepsin. 

The variability in gastric secretion was different in 
three persons studied. The evidence suggests that the 
greatest degrees of variability are to be found in 


nervous, impressionable, and temperamental persons 
who I'eact too much to their environment. 

It is conceivable that the big daily changes in the 
digestive power of the gastric juice which take place 
in nervous persons can at times have deleterious effects 
on the mucous membranes of stomach and duodenuni 
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The Influence of Mucoitinsulfuric Acid on Peptic Disestion" 

By 

S. A. KOMAROV, M.D., Ph.D. 

MONTREAL. CANADA 


I T was recently reported that peptic digestion can be 
greatly inhibited by commei'cial “gastric mucin” 
and by chondroitinsulfuric acid (Babkin and Komarov, 
19S2; Bradley and Hodges, 1934; Zaus and Fosdick, 
1934). On the other hand, sufficiently purified prep- 
arations of mucoproteins, such as submaxillai-y mucin 
and mucin isolated from the alkaline or neutral gastric 
secretion of a fasting animal, failed to inhibit peptic 
activity in the early stages of digestion. Some in- 
hibition could be observed, however, after more pi'o- 
longed incubation. 

Commercial “gastric mucin” was found to be a very 
composite mixture of many substances — chiefly pro- 
ducts of the peptic digestion of mucoproteins — and ap- 
peared to be especially rich in mucoitinsulfuric acid. 
As a hj'pothetical explanation of the above observa- 
tions the theory was advanced (Babkin and Komarov, 
l.c.) that the agent responsible for the strong inhibi- 
tory action of commercial "gastric mucin” on peptic 
digestion is mucoitinsulfuric acid and that the delayed 
inhibition of peptic digestion observed in experiments 
with purified mucoproteins is also due to the liberation 
of the same substances in the course of digestion. 
However, up to the present no direct evidence in this 
respect has been available owing to the difficulties ex- 
perienced in obtaining sufficiently pure preparations of 
mucoitinsulfuric acid from gastric mucus. 

According to Levene (1925) chondroitinsulfuric acid 
is a body closely related to the group of mucoitinsul- 
furic acids, yet these two gi-oups of conjugated sul- 
furic acids are intrinsically distinct. Moreover, even 
in the group of mucoitinsulfuric acids the individual 
representatives exhibit decided differences in their 
properties. It is obviously important to ascertain the 
effect which the particular mucoitinsulfuric acid de- 
rived from gastric mucin would exert on peptic diges- 
tion. The need for such a study is accentuated by the 
fact that mucoitinsulfuric acid has recently been 
demonstrated (Komarov, 1935) to be an integral part 
of the protein complex of canine gastric juice. 

JFrom the Dcpnrlment of Physiolofry. McGill University. 
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MATERIAL AND METHODS ' 

The present report is based on a study of the effects 
produced on peptic digestion by four preparations of 
mucoitinsulfuric acid. One of the preparations was isolated 
from gastric juice in the form of sodium salt (preparation 
1 of Komarov, 1935) . The other three preparations were 
isolated in different ways from commercial gastric mucin 
(Wilson Laboratories). The methods of isolation and a 
full account of the analytical data will be reported else- 
where. All our preparations exhibited the general proper- 
ties characteristic of mucoitinsulfuric acid derived from 
gastric mucus, as described by Levene (1925). It should 
be especially emphasized that they did not give the biuret 
i-eaction and did not contain phosphorus. The values for 
C, H, N and S were found to be entirely within the range 
for the preparations of mucoitinsulfuric acid obtained 
from various sources, as reported in the literature (Levene, 
1925; Lopez-Suarez, 1913; Alzona, 1914). The only ma- 
terial difference in the composition of our preparations was 
in the content of sulfur, this being 5.04, 1.G5, 1.30 and 1.01 
per cent for preparations 1, 2, 3 and 4 respectively. These 
data indicate that the above preparations are mixtures of 
mucoitinsulfuric acid and mucoitin in varying proportions. 
On the basis of their sulfur content these preparations 
can be regarded as consisting respectively of 74, 24, 19 
and 15 per cent of mucoitinsulfuric acid, the rest being 
mucoitin. . , 

As sources of pepsin several commercial preparations o 
pepsin (Parke, Davis, U. S.'P. 1:3000 and 1:10000; and 
Merck) were used, as well as various samples of canine 
gastric juice collected under different conditions of stimu- 
lation from dogs with a Pavlov pouch or with a gastric 
fistula and oesophagotomy. The peptic activity was de- 
termined either bj' Mett’s method or by titration after 
Willstatter and Waldschmidt-Leitz (1921). In *e latter 
case the substrates used were soluble egg-albumen (Merc ') 
and solutions of acid metaproteins prepared from egg 
white. In most of the experiments preparations 2, 3 an 
4 of mucoitinsulfuric acid were converted into sodium sa 
immediately before use by dissolving in distilled water an 
neutralizing with NaOH to pH 7.0. In the control samp es, 
instead of mucoitinsulfuric acid, distilled water was use , 
or solutions of sodium sulfate and sodium chloride m 
amounts equivalent to the content of sulfates and ch or 
ides as determined in the ash of the corresponding prep 
arations. In all the experiments the tirtatable acidity or 
the pH was equalized, the latter by means of Sorensen 
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(1912) JI/10 citrate buffer solutions. Nearly a hundred 
such experiments were carried out; only a few typical 
examples are presented here as illustrations. 

EXPEPJMENTAL EESULTS 
The main fact revealed by this investigation is that 
mucoitinsulfuric acid inhibited the peptic activity of 
all the commercial pepsin preparations so far studied 

Table I 

Experiment of May 2nd. Pepsin (Parke, Davis & Co., 
U.S.P. 1:10,000) and mucoitinsidfuric acid (prep- 
aration 3) were used. These substances, in quanti- 
ties as shoion, were dissolved hi 10 c.c. of M/10 
citrate buffer solution, pH 2.0. The peptic power 
was measured by Mett’s method. 


Sample 

Pepsin 

mg. 

Mucoitin- 
sulfuric 1 
Acid 1 

me. 

Peptic 

Digestion 

20 hrs 
at 38" C. 
sq. of mm. 

[ Inhibition 1 
! of control j 

1 

10.0 

15.0 1 

7.3 

19.0 

Control 

10.0 

none 

9.0 

— 

2 

5.0 

15.0 

' 2.9 

34.0 

Control i 

5.0 1 

none 

4.4 

— 

3 1 

2.5 1 

15.0 

1.4 

39.0 

Control 1 

2.5 ' 

none 

2.3 

— 


and of most of the samples of gastric juice. The effect 
of mucoitinsulfuric acid on the proteolytic activity of 
commercial preparations of pepsin is illustrated in 
Table I. Similar results were obtained ivith the other 
preparations of pepsin studied. 

More attention, however, has been paid in this study 
to the effect of mucoitinsulfuric acid on the peptic 
activity of canine gastric juice. Certain differences 
were found in the action of our four preparations of 
mucoitinsulfuric acid in this respect. All these prep- 
arations, when added in doses of a few milligrams per 
1 c.c. of gastric juice, produced as a typical effect a 
marked inhibition of the peptic activity; but the de- 
gree of inhibition thus exerted was found to depend 
on the purity of the preparations. The preparation 
with the greatest inhibitory power was preparation 1, 
which was isolated from gastric juice and contained 74 

Table II 

Experiment of July 25th. 10 c.c. of gastric juice were 
diluted with 80 c.c. of 0.05N HCl and 10 c.c. of 0.5N 
HCl. 10 c.c. of this mixture ivere added to each of 
the samples described below. The acidity was equal 
in all the samples, viz., total 66, free 56 m. eq. per 1. 


Samples 

Peptic Digestion 
sq. of mm. 

Inhibition Oo of 
control (sample 3) 

20 hrs. 
at 38° 

44 hrs. 
at 38° 

20 hrs. 

44 hrs. 

1. 18 mg. Na salt mucoitir- 
BUlfuric acid + 6 c.c. H-0 

0.3S 

7.3 

64 

19 

2. 18 mg. Na salt chondroitin- 
sulfuric acid -f- 5 c.c. H;0 

0.30 

7.3 

C4 

19 

3. Control: 5 c.c. HoO only 

1.00 

9.0 



4. Control: 1 c.c. 0.02N H-SO. 
+ 1 c.c. 0.02N NaOH + 

3 c.c. HjO 

1.21 

9.0 



5. Control: 1 mg. NaCl -r 6 
c.c. H 2 O 

1.14 

10.3 



per cent of mucoitinsulfuric acid and 26 per cent of 
mucoitin. The activity of this preparation was identi- 
cal wth that of chondroitinsulfuric acid (a prep- 
aration kindly supplied by Dr. P. A. Levene of the 
Rockefeller Institute). This is illustrated in Table II. 
Preparations 2, 3 and 4 were less active than chondroi- 


tinsulfuric acid, yet they were many times more active 
than commercial gastric mucin, from which they wei-e 
isolated. These relations are illustrated in Table III. 
Our general conclusion from the whole serie.s of 
similar experiments is that the inhibitory activity of 
the above preparations depends on their content of 
ethereal sulfates, the preparations containing more 
sulfur being decidedly more active in this respect. Tin's 
indicates that only unbroken mucoitinsulfuric acid pos- 
sesses a strong inhibitoiy power, whereas the fii'st 
product of its hydrolj’sis — ^the mucoitin devoid of the 
radicle of sulfuric acid — ^inhibits the peptic activity to 
a lesser extent or perhaps does not inhibit it at all. 

The inhibitory action of mucoitinsulfuric acid on 
peptic digestion does not depend materially on the 
physicochemical propeiffies of the substrate. It could 
be observed not only in the cases where coagulated 
egg-white was used as a substrate (as in Melt’s 
method) but also where solutions of egg-albumen or 

Table III 

Experiment of February 11th. Gastric juice was ob- 
tained from two dogs with a gastric fistula and 
oesophagotoniy by means of sham-feeding. The 
water-clear secretion was filtered immediately and 
preserved in the ice-box for two days. For the ex- 
periment it was diluted with tioo parts of 0.025N 
HCl. 15 c.c. of this mixture were added to each of 
the samples described below. 


Sample 

Substance 

Acidity 

Total Frc*,' 

Peptic 
Digestion 
2i hrs 
at 38' c. 

Inhibition 

of 

controls 



m. 

CO./l. 

*q of mm. 


Control 

Gastric juice 
alone 

05 

54 

27,1 



120 mg. Fogcl- 
son's "Mucin.*’ 

72 

) 

\ 46 

16.0 

41.0 

2 

50 mg. prepara- 
tion 3 

C9 

i 55 

16.0 

11.0 

3 

20 mg, prepara- 
tion 3 

67 

55 

1 

IG.O 

43.0 

4 

20 mg. prepara- 
tion 4 

07 

55 

2.1.0 

15.0 

5 

20 mg. Na salt of 
chondroitin- 
sulfuric acid 

05 

1 52 

1 

' 23.7 

49.5 


of acid metaproteins were employed and the rate of 
digestion was determined by the method of Willstiittor 
and Waldschmidt-Leitz. 

IVhen varying quantities of mucoitinsulfuric acid 
are added to the same amount of gastric juice, the 
degree of inhibition of the peptic activity is the 
greater, the greater the concentration of mucoitinsul- 
furic acid, but only up to a certain point, beyond which 
further increase in the concentration of mucoitinsul- 
furic acid is not accompanied by any additional in- 
crease in the inhibitory effect (see Table IV). In this 
connection it should be mentioned that in not a single 
expei'iment was the peptic activity entirely inhibited 
by mucoitin.sulfuric acid even when relatively large 
quantities of this substance were used (e.g. 50 mg. to 
1 c.c. of gastric juice containing 1.2 to 1.5 mg. of 
protein). 

Although mucoitinsulfuric acid had a striking in- 
hibitorj' effect on the peptic activitA' of all the com- 
mercial preparations of pepsin so far investigated, and 
of most of the samples of canine gastric juice, yet in 
certain kinds of gastric juice the peptic activity could 
not be inhibited at all. The samples of ga.stric juice 
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obtained in i-esponse to subcutaneous injections of 
histamine (in doses of 0.05 mg. per 1 kg. weight) were 
found to be especially resistant. Another kind of 
gastric juice, the peptic power of which frequently 
could not be inhibited by mueoitinsulfuric acid, was 
the secretion collected at the very beginning of sham- 
feeding and the very last portions of the secretion 
thus induced; these samples usually contained large 
amounts of visible mucus. 

DISCUSSION 

The sum of the experimental evidence at present 
available indicates that the inhibitory effect, which 
mueoitinsulfuric acid exerts on the peptic activity of 

Table IV 

Experiment of August IStli. Gastric juice was col- 
lected from a dog with a gastric fistula and oeso- 
phagotomy after sham-feeding. It was immediately 
filtered and mixed with four volumes of 0.05N HCl. 
10 c.c. of the mixture were used in each sample. 
Preparation 2 of mucoitinsidf'nnc acid was used as 
free acid in the amounts shown. 


Sample 

I^lucoitin- 

suKunc 

Aeid 

Acidity 

Peptic 

Digestion 

24 hrs- 
at 38® C. 

T’^hibitlon 
of controls 

Total 

Free 


ms 

m eq./l. 

sq. of mm. 

I 

Control 

none 

78 

S8 

27.0 

— 

Control 

none 

78 

58 

27.0 

— 


10 

79 

as 

16.8 

37.8 

n 

20 

SO 

58 

IC.O 

40.7 

3 

30 

SI 

.58 

16.0 

40.7 

4 

40 

82 

5S 

16.0 

40.7 

o 

50 

83 

58 

16.0 

10.7 


commercial preparations of pepsin and of gastric juice, 
does not materially depend on its action on a substrate 
but is due rather to its action on the enzyme. The 
strongest arguments in favor of such a view are the 
facts that the degree of inhibition which could be pi’o- 
duced by increasing quantities of mueoitinsulfuric 
acid had a definite limit for every particular kind of 
gastric secretion, and that the peptic activity of cer- 
tain types of gastric juice could not be inhibited at all 
by this substance. Why certain kinds of gastric juice, 
in respect of their peptic activity, are resistant to the 
action of mueoitinsulfuric acid is not yet entirely un- 
derstood. The investigation of this problem is being 
continued. Some data are available, howevei’, with 


regard to the secretion provoked by histamine, which 
was found to be especially resistant in this respect 
It was found (unpublished experiments of the writer) 
that the protein material present in the histamine 
gastric juice has a more pronounced mucin-like char- 
acter than that of the secretion induced by sham-feed^ 
ing. The former was found to contain in all the case.s 
so far investigated a smaller percentage of nitrogen 
(about 12 per cent) and to show a higher reduction 
.after acid hydrolysis (an average of 30 per cent 
glucose) . Apparently, in this case, pepsin is already 
linked to mueoitinsulfuric acid and therefore is un- 
able to react with additional amounts of this sub- 
stance. 

Evidence has been obtained (Webster and Komarov 
1932; Babkin and Komarov, 1932) that in normal" 
freshly secreted gastric juice, pepsin may be present 
as a mucopi'otein or as a complex compound with muco- 
protein. This hypothesis is further supported by the 
fact that mueoitinsulfuric acid has been isolated in 
considerable amounts from the gastric juice and also 
from the protein fraction of this secretion (Komarov, 
1935). 

In view of the above considerations it seems reason- 
able to conclude that mueoitinsulfuric acid plays an 
important role in the regulation of the peptic activity 
of the gastric juice. 

SUMMARY 

Mueoitinsulfuric acid, isolated from canine gastric 
juice or from commercial gastric mucin, inhibits the 
peptic activity of various commercial preparations of 
pepsin and in most cases also the peptic activity of 
gastric juice. The mechanism of this effect and the 
possible role of the mueoitinsulfuric acid present in 
the gastric juice are discussed. 

The writer gratefully acknowledges the helpful criticism 
and advice which he has received from Professor B, P. 
Babkin during the course of this work. 
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Pyloroplasty, Gastroenterostomy and Partial Parasympathetic Denervation 
of the Pyloric Sphincter, and Their Relation to the 
Emptying Time of the Stomach" 
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E. .1. VAN LIERE, M.D., Ph.D. 
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A LTHOUGH resection of the pyloric sphincter has 
been widely and successfully employed to shorten 
the emptying time of the stomach in eases of pyloric 
obstruction since before the report of Rammstedt (1), 
(2), (3), (4), controlled experiments done by different 
authors on the emptying time of the normal stomach 
after such and similar operations have led to conflict- 
ing reports. McCann (5) has rightly said that “a half 
century of experimentation has not solved the problem 
of the emptying of the stomach.” From his experi- 
ments on dogs he implicated the entire pyloric portion 
of the stomach as the important mechanism for the 
gastric retention of food, but admitted that the 
sphincter was the most important part of it. His pro- 
cedures involved resecting the pyloric sphincter for a 
distance of two to two and one-half centimeters. He 
found that such an operation served to retain less food 
in the stomach, “indicating that the efficiency of the 
mechanism for the proper retention of the meal had 
been impaired.” Pannett (6) found after simple re- 
section of the pyloi-ic sphincter in cats that food passed 
into the duodenum more quickly and in greater 
amounts during the early stages of digestion, but he 
was unable to state whether or not this acceleration 
of the passage of food from the stomach was main- 
tained until it was empty. Thompson (7) working on 
the effect of resection of the pylorus in dogs states, 
“Following resection of portions of the pylorus, the 
emptying rate was reduced below the preoperative 
emptying time, regardless of the grade of resection. 
The rate, however, was not reduced increasingly for 
each grade of resection. Absence of the pyloric 
sphincter, therefore, rather than the increase in diam- 
eter of the pyloric outlet, seems to be responsible for 
the result observed." Later in the same paper, how- 
ever, he states, “Contrary to prevailing opinion and 
despite the fact that the pyloric s]ihincter regulates 
the emptying of the stomach and the admission of duo- 
denal juices into it, resection of the sphinctei', com- 
bined with Polya gastrojejunostomy, does not lower 
the acidity of the gastric content nor hasten emptying 
of the stomach. . . . The fact that widening of the 
outlet of the stomach does not shorten its emptying 
time is also contrary to the general conception.” 
Hughson (8) reported that section of the vagus nerves 
in dogs either at the cardia or on the anterior and 
posterior walls of the stomach caused a decrease in 
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the normal emptying time of the stomach under 
general experimental conditions. Fetter. Barron and 
Carlson (9) reported a distinct delay in gastric 
evacuation of dogs after .section of the vagi just below 
the diaphram. Meek and Herrin (10) found that (he 
average emptying time was at least three times a.s 
long as the preoperative normal emptying time after 
intrathoraeic resection of the vagi at the level of tho 
seventh rib. 

The present piper contains data, which are a by- 
product of another series of experiments, showing 
that in dogs simple resection of the pyloric sphincter, 
supplementing it by gastro-entei’ostomv. or partially 
parasympathetically deneiwating it docs not shorten 
the emptying time of the normal stomach, but rather, 
if anything, lengthens it. 

METHOD 

In nin" finn’o th" nv'"'nf>’e<5 of from to normal "as- 
tric emntving times nor dog were determined tluerosconi- 
cally using the experimental diet we have used in nil of our 
experiments on gastric emntving times (tit. (121, The 
pyloric snhincter.s wex-e then sectioned (Rammstedt oper- 
ation) and the averao-e cnmtving times were re-e.stablished. 
In five dogs after the average eonti'ol cmTxtving time wa*: 
detei'mined for each animal a posterior ga.stro-entei'o.'^tomv 
was performed .and the emotving time was again deter- 
mined. It two of these dog.s (B-II and B-IV, Table I) the 
pvloric outlet was ligated at the time of the operation: in 
the others it was left patent. In one dog the emntving 
time was determined bcfoi-e and after partial para=Mnpa- 
thetic denervation of the pvloric .sphincter. The dener- 
vation was accomplished bv rimming around the .stoinach 
a centimeter proximal to the nvloric snhinetor down to the 
mnco.sa and placing four anchor .ctHches to prevent undue 
retraction of the cut structures. 

RESULTS 

All of the results are summarized in Table I. The 
number of times the high and low values were obtained 
before and after each operation is indicated in order 
that a compari.son of frequencies may be made in case 
they are of equal value. The average emptying time 
is recorded both in hours and in per cent of the nor- 
mal, the latter to simplify comparison and to offset 
individual variations between different animals. The 
medians and modes are given in the last columns for 
comparison with the average. Note the relatively in- 
significant disagreements between the averages, the 
medians and the modes. 

In only two cases were the average emptying times 
of the stomach decreased by any of tho jxrocodures. In 
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the animal after operation was not suitable for further 
experimentation. Possibly a series might produce 
enough data to decide this point. 

Our results on partial denervation of the pyloric 
sphincter failed to confirm those of Hughson (8) but 
were in agreement with those of Fetter, Barron and 
Carlson (9), and of Meek and Herrin (10). Partial 
parasympathetic denervation did not remove any of 
the food retaining function which the pyloric sphincter 
may normally exert. This does not mean that the 
vagus does not carry motor fibers to the pyloric sphinc- 
ter for this has been demonstrated repeatedly by many 
workers. Motor fibers in the vague were also sub- 
stantiated in this same animal, in another experiment, 
for it was shown that a particular stimulus (ano.xe- 
mia, 13) caused motor activation of the pyloric sphinc- 
ter before denervation and failed to afterwards. Tt 
does seem to mean that in the normal animal motor 
impulses do not reach the pyloric sphincter over the 
vagus during normal gastric emptying which by their 
absence after vagus section make themselves con- 
spicuous by a decreased emptying time of the stomach. 
Incidentally, it is impossible to re-duplicate the results 
of vagus section in these experiments by atropine as 
we have indicated elsewhere (13). 

The criticism might be made that postoperative 
averages are high because of the inclusion of results 
obtained so soon after operation that convalescent in- 
creases were still operative. This may be answered 
by a comparison of the high and low values before and 
after operation and the number of times these occur- 
red when they were approximately equal. In addition, 
two animals were studied a year after operation with 
values only slightly, not significantly, different from 
those obtained during the second week after operation 
(see A-VIir and A-IX, Table I.). 

Another possible criticism of results in this type of 
experiment must be mentioned. It may be that if the 
pyloric sphincter is effectively replaced by an unguard- 
ed exit from the stomach that materials which are 
usually excluded from re-entering the stomach are re- 


gurgitated. The problem then becomes, however, 
simply one of definition of the term "empty.” We con- 
sider that this definition is not concerned with where 
the material may have come from, but rather with 
what is in the stomach. 

Although the weight of the data presented in this 
paper indicates that the pyloric sphincter itself is not 
of very great importance in food retention in the nor- 
mal stomach, this docs not ncces.sarily indicate that it 
is entirely without function. It may be simply another 
specific e.xample of a margin of safety. 

SUMMARY 

Section of the pjdoric sphincter (Rammstedt opera- 
tion), gastro-enterostomy or partial parasympathetic 
denervation of the sphincter do not decrease the 
emptying time of the stomachs of dogs. This would 
seem to indicate that the normal pyloric sphincter 
under the influence of the stimuli effective during nor- 
mal gastric evacuation, is not of appreciable value in 
gastric food retention. 

If the pj-loric sphincter itself is of value in food re- 
tention in the stomach during normal gastric evacua- 
tion, this function is taken over very quickly by some 
other structure after the sphincter has been .sectioned, 
supplemented or partially parasympathetically dener- 
vated. 
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Extensive Resection of tfie Small Intestine in the Rat 
with Special Reference to Anemia" 

Bv 

HOWARD L. ALT, M.D., Ph.D. 

CHICAGO, ILLINOIS 


^HE relationship of anemia to abnormalities of the 
small intestines has been referred to frequently 
in the recent literature (1, 2). Any condition that in- 
terferes with the absorption of hemopoietic materials 
from the small intestine might lead to a deficiency type 
of anemia. Both macrocytic and hypochromic ane- 
mias have been observed in cases in which there is ap- 
parently a faulty intestinal absorption, e. g. coeliac 
disease (3); sprue (1, 4): chronic diarrhea (5); in- 

*From the Dcparlmcnls of Mc<licinc .'ind Chemistry, Northwestern Uni- 
versity Modicnl School. 

Suhmittctl December 31, 1935 


testinal resection (1), .stenosis (6), or anastomosis 
(4), and gastro-jejuno-colic fistula (7. 8). The sim- 
plest experimental method of mechanically decreasing 
the absorbing surface in the bowel is to remove a por- 
tion of it. The present study is concerned with the 
radical resection of the small intestine in the rat to 
determine further the effect of diminished inte-tinal 
absorption on hemopoiesis. 

•Although there are many reports in the literature of 
patients who have had more than two meters of .small 
bowel removed (9), there are •very few data on tlie 
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Table 1 , „ 

„ 1 m Per Cent of Jejunum and Ileum 

Protocols on Rats Following Removudo^^^^PeiJcm^^ 



Remarks 
TiTcm. jojonunT-ilcum removed. 


Rat healthy— sacriHced. 

, No hypertrophy of bowel. 

j 40 cm. jejunum-ileum removed. 


Rat sick— sacrificed, cause of death un- j 

Sliirht hypertrophy of bowel. _j 

40 cm. jejunum-ileum removed I 


Rat healthy— sacrificed. 

No hypertrophy of bo^h 

'4'> cm. jejunum-ileum removed. 


Rnt healthy — sacrificed. 

'^lirht V'vpprtronhy of bowel. 

-^T-^^iri^Junum-ileiim remo\ed. 


Died following remove! of tumor, from 
nlidomen. , 

No hypert rophy — r-.-iuTij 

irrSTieiu-Pm-i'"™ removed folloucd 
by stite'i nh.cess. 




flat healthy— snerificcd. 

Marked hypertrophy 


’U. 

of bowel. 


. nver which 

consists in the use of a The cannula is com- 

the intestinal stumps The avevase length 

pletely absorbed in about was found to be 

of the jejunum and ileum ‘ 10 cm. In the 

about 100 cm., and of tbe toode ^ i.emoved 

first series of rats, ‘'‘'’9"';^° the .duodenal-jeium^l 
beginning a few centimetei j 1 ti^e same level, 

fleLre. In the moved, 

an average of 80 cm. of J™® 1 ,vas three to four 

The age of the rats «®ed n Sei ^ 

and a half months and in Senes , . ^yerc 

months. In Series 1, 1 ft S weeks preceding 

added tofhe dviul^'Bf'v^ei daily _ ^, 1 , 


„ m 1 described the case of a woman who had 

ct. of the jejunum removed. at 

tion she had pernicious anemia with iivhl J . 

stated that they removed all b«t cennm ^ „ .^tion to insure an adequate stmage ^g.eived a 

the ileum in dogs with the lesu ‘ ^ ^ The rats were kept singly J* (containing 1 '<= 

mild Inmochromic anemia. Flint (13) lou i nf two-thirds whole , _i.. ™;iv nowder. 

V om d ich as much as 80 per cent of the jejunum and 

Icmm was removed could live indefinitely but did not 
Ileum was lemrur. excess 

show a true recovery. At fust, theie ''J''’ ‘ 
secretion of fat and nitrogen in the feces. Giadual . , 

Die bowel hypertrophied to about twice its "1 jze 
and the nutritional balance was restored. No stuclie.s 
of the erythrocyte counts and blood hemoglobins aie 

recorded. eXPERDNIENTAL 

Fvtonsivc resection of the small bowel was performed in 
alSno r.ats of the Wistar strain, by the nieUiod described 
by Jung and .Tones (14) for gastrectomy in rats. Thu 


The rats were kept singlj n ^ (containing 

stock diet of two-thirds whole ^^h ^ ^cj^ 

iodized sodium chloride) and j liours preceding 

All rats were fasted f°\^^?'^,7„g°“e\noved with a so- 
operation. The abdomina haii performed 

lution of fu„sia^ A 2 to 3 cm. incision 

aseptically under ether anaest ^ g^poscd. 

was made in the midhne and «ie sr^ p 

Wire clamps were 3 t 6 ^ ^ 3 , 3 ,, this 

jejunal flexure ana at about cm t ^ 

-..The cnnnulac uscdpvcre jJ,ntly. Dr. .•'.“9^tcr°'is*mo-c 

end 2.5 mm. in internnl dinmeter. i intcrnnl nnd 

S?ilrnSr'VhcTm.l“uTne"':voyl™Pumh I-- 
Co.. Chicago. 
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Table II 

Protocols on Rats FoUoioing Removal of SO Per Cent of Jejunum nnd Jtrnin 


1 R«t 

1 Date 

! 

Wt. 

irm?. 

' 312 

1 mnlc 

born 
j 6-g-34 

I 

1 

11- 2-34 
n-23 

12- 7 

12-29 

1- n-35 

2- 8 

3-27 

5-7 

5-23-35 

' 193 

218 

1 53 

188 

212 

241 

245 

1 240 

! 230 

j 314 

11-28-34 1 

236 

; male 

12-12 : 

187 


12-20 ! 

197 

> born 

l-n-35 ; 

397 

} 0-3-34 

2-8 I 

240 


3-27 ' 

230 


5-8 ! 

1 234 

I 

6-30 j 

1 212 

i 

j 7-3-35 1 

1 19S 

! 31C 

11-28-34 

Tnl 

J iomaJe 

12-12 

1 142 

i 

12-29 

165 

J born 

1-11-33 

1 177 

i 6-8-34 

2-8 

' 172 


3-27 

1 175 


f 5-7 

173 

1 

' 7-8 

1C3 


8-16-36 

144 

1 317 

1 12-5-34 ' 

187 

/ornale 

32-19 i 

17« 

: 

1-4-85 1 

183 

born j 

1-18 

180 

4-20-34 1 

i 2-18 

196 


3-8 

214 


8-13 

241 

1 

4-2 

178 


5-8 

203 


7-8 

206 

i 

1 

8-14-35 

175 

318 1 

12-5-34 

Tr.iT 

/emal© 

12-19 

145 

t 

1-4-35 

146 

born i 

1-18 

163 

6-8-84 i 

2-18 

165 

j 

3-8 

192 

I 

3-12-36 j 


310 

12-0-34 1 

~ 23S 

male 

12-26 

lh4 


1-4 

17^ 

born 

1-22 

235 

5-8-34 

2-18 

250 


3-27 

250 


5-9 

255 


5-23-35 

232 


K. n. c- 

mill./c.m/n. 

: lib. 

’ irm’J./lOO c.c. 

C. I. 

__ 

- 14.0 1 


7.3 

13.G 1 

1.02 

5.2 

7.G 1 

.86 

7.2 

9-2 \ 

.70 


9.S j 

.76 

9.4 

13.2 

.77 

8.9 

14..3 

.88 


7.7 

3.8 

5.1 

9.7 

7.2 

9.3 

7.1 

11,6 

C.2 

8.8 

14.2 

11.2 

12.C 

10.1 

.82 

.80 

.60 

.80 

.86 

.74 

.78 

6.1 

11.4 

1.03 

5.4 

9-6 

.98 

0.3 

9.3 

.81 

7.3 

12.C 

.95 

8.3 

10.0 

.60 

5..3 

11-3 

1.16 

7.5 

11.8 

.57 


5.6 

9.5 

.93 

7.0 

10.5 

.52 

5.7 

12.3 

1.10 

9.6 

16.4 

.04 

03 

16.4 

.06 

6.1 

U.4 

1.02 

7.8 

13,2 

.92 

7.H 

13.2 

.02 


10.0 10.1 .0? 


9.1 

12.0 

.70 

6.3 

11.3 

.OS 

7.2 

n.o 

1 07 

nil 

15.2 

.75 

6.1 

10.5 

.9.* 


8.3 

13.0 

.^5 


13.0 

93 

r. * 

U.9 

1.15 

9.4 

16.4 

.95 

12.1 

15 0 

.-=^1 

10.2 

17." 

.05 


JUmark* 

^0 cm. icjimum»{li'tim 


Skin <>n liack. 

. Itnt in /nir hi*nUh — #tnrrificp<i. 
^_Ji^n^o<My.*pcrtro;'hy of Imwci. 

I SO cm. joj»num*i!*’um romovc^I. 


Skin on bnck. 

* Riit sick. 

SnprirtctMl— -j'.nrlinl oii'itrurtjnn of 
SUpM hypertrophy of V)o^ccl. 
7S cm. ioinnum-iJctim rfmon*<l. 


\\it)i mnU*. ni-'cr lin’urm' pro: 

nr.rt. 

Skin*cm'»l*i on neci. nntl tnik 

Unt in health — “RCTiliccHj. 

MtHiernte hyper! rophy (if 1 k>i‘c 1 
SO cm. rcmovril. 


ri.TCf<l \sUh male C«tC*t5r» 

Gave hlrlli to litter «*f opht .’WW*'?!! 
Skin»crtut.s on tUK*k omi hehii.fl enr". 

Hnt t'ijk — tacrineeil — rncumonra. 

PM^ht hypertrophy of bnwrl 
T‘.' rm. jo3unom*ilMim nmenr-j. 


nith male 

j \ u <h'h\i*r»'<I l)> Cc-nrn.n at term 
’'.Tl (HciU 

't'rr' ('<1 hyr'crtniphy of hon-ch 
1 cm. jc.onum'llcum rcmoMMl 


k ri(!-Ji«h .*crlc- on hack 
Fiat in fair health — ‘arrihci't}. 
Murkril hyt'crtrophy of IkiwcI 


level. ■ Bull dog clamps were placed about 1 cm. inside the 
wire clamps on the portion of the bowel to be removed. In 
Series 1, the mesentery of the boAvel to be excised was in- 
cluded in one cat gut ligature while in series 2, two liga- 
tures were used. The segment of small intestine was then 
excised and the free ends of the bowel anastomod end to 
end by ligation with rat gut to a magnesium cannula. The 
peritoneum and fascia were closed with a continuous cat 
gut suture and the skin with interrupted silk sutures. Fol- 
lowing the operation, the rats were given white bread 
soaked with milk for two weeks, following which the 
stock diet was resumed. 

Erj’throcyte counts were performed with Bureau of 
Standards equipment and the blood hemoglobins with the 
Newcomer apparatus standardized by the oxygen capacity 
technique. Erythrocyte counting pipets and micro-colori- 
meter cups were used in the determination of the hemo- 
globin. Hematocrit determinations were made by the 
method of Rosahn (15). Blood was obtained from the tail 
for all determinations. The average noiTnal erythrocyte 
count for vats in this colony was 8,500.000 pev cu. mm. 
and the hemoglobin, 16.5 gms. per 100 cc. Those figures 
wore used in computing the color indexes. 


RESULTS OF REMOVAL OF 40 PER CENT 
OF THE .TE.IUNUJI AND ILEUM 
In Series 1, 14 rats were operated, of wliich 7 died 
within a period of 21 day.s. The causes of death in 
this latter grou]) were peritoniti.s. hemorrhage, liniv 
abscess, and intestinal obstruction. The.'^e are omitted 
from fui-ther discussion. Of the remaining seven rat.- 
(see Table I.), No. 218 died of peritonitis after five 
months. No. 210 was sacrificed after the same jieripu 
because of multiple abdominal tumoiv. and No. 20.7 be- 
came quite sick after 8 month.s and was sacrificed. Tlie 
cause of its illness was not determined. Rats 202. 207. 
209 and 306 remained quite normal and were all sacri- 
ficed after nine months. 

The preoperative weights were reacheii in ten to 
twenty-seven days (av. 21) after operation. The ani- 
mals continued to gain weight, and the maximum 
reached was practically that of normal adult rat.« in 
this colony. The four rats that wore .sacrificed nim- 
months after operation appeared normal in every re- 
.spect. There wa.s no diarrhea in any rat in this .scr- 
ies. During the fir.st 1 to 2 months following opera- 
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tion, there was a tendency for the rats to have a mild 
anemia which was characterized by a color index of 
one or less than one. At the lowest levels, the erj’thro- 
cyte counts varied from 5.4 to 7.1 million per c.mm. 
and the hemoglobins 9.3 to 11.8 gms. per 100 cc. The 
rats gradually recovered from the anemia without 
treatment. 

At autopsy, there were always adhesions about the 
stoma, but no stenosis occurred in this region. In 
three rats, the remaining small bowel was of normal 
size. In two rats, there was moderate hj'pertrophy in 
localized segments of the bowel and in another rat, the 
remaining jejunum and ileum had hypertrophied to 
twice the normal size thi-oughout. In the remaining 
rat, the anatomy of the bowel was distorted because 
of peritonitis. The term hypertrophy in the protocols 
indicates an increase in transverse size as determined 
by external macroscopic examination and the degree 
of hypertrophy is designated by slight, moderate, or 
marked. A detailed anatomical description of the re- 
maining bowel wilt be the subject of another report. 

RESULTS OF REMOVAL OF 80 PER CENT 
OF THE JEJUNUM AND ILEUM 

In Series 2, 12 rats were operated, of which six died 
within a period of 19 days. The cause of death of 
rats in this latter group was infection or abscess for- 
mation about the stoma with secondary peritonitis. 
These are omitted from further discussion. Of the 
remaining six animals (see Table 11.) , No. 318 died 
4 months after enterostomy following a Caesarian 
section. No. 314 died after 7 months of intestinal ob- 
struction, and No. 317 died at 8J4 months of pneu- 
monia. Three rats (312, 319, 315), whose condition 
became rather poor, were sacrificed at 6, 6 and 
months, i-espectively. 

It is apparent that these rats required about twice 
the time to regain their preoperative weight as those 
in Series 1. The extremes were 24 to 74 days, with 
an average of 44 days. After this, they continued to 
gain to about the same maximal levels as in Series 1. 
The slower gain after operation might be partly ex- 
plained by the fact that the rats in Series 2 were older. 

After recovery from the operation, the rats appeared 
to be quite normal. There was no diarrhea, but the 
stools seemed to be somewhat larger than normal and 
contained undigested food particles. About five months 
after operation, the surviving five rats developed skin 
lesions. Rats 312, 314 and 319 had reddish scaly les- 
ions on the po.=terior aspect of the back, while rats 315 
and 317 had crusts around the neck and back of the 
ears. In addition, rat 315 developed marked scaling of 
the tail. From this time on, all rats began to lose 
weight, and the skin lesions became progressively 
wor.se. Because of their downward course, the rats wei-e 
.sacrificed within the periods noted above. It seems 
questionable whether any would have survived longer 
than nine months. Rat 315, sacrificed at 8J4 months, 
had severe skin lesions and showed loss of weight and 
marked loss of activity. 

The hlnod picture varied somewhat in different rats 
in Series 2. Rats 312 and 314 developed a rather 
marked anemia which continued for a period of about 
eight to ten weeks following operation. At the lowest 
levels, the erythrocyte counts were 5.2 and 3.8 million 
per c.mm., and the hemoglobins 7.G and G.2 gms. per 
100 cc., respectively. From color index and volume 


index determinations, the anemia in general was found 
to be of the hypochromic microcytic type. The blood 
pictures gradually improved ivithout treatment. The 
remaining four rats had a less marked anemia which 
was similar in degree and course to that observed in 
Series 1. The period of decline after five months 
studied in several rats was not accompanied by anv re- 
markable changes in the blood picture. 

Because of the fact that Ivy, Morgan and Farrell 
(16) observed anemia in gastrectomized dogs during 
pregnancy, the effect of pregnancy was studied in 
these rats. About 2>^ months after the bowel opera- 
tions, the three males in series 2 were placed individu- 
ally with females in the same series. Rat 315 never 
became pregnant although several normal males were 
used for mating. Rat 317 gave birth to a litter of 
eight young 4 weeks after being placed with the male. 
Five of these were eaten by the mother within two 
days, and the remainder died shortly thereafter. The 
blood studies in the mother were normal six days be- 
fore delivery, and on the day preceding birth the 
ei'ythrocyte count and hemoglobin were depressed to 
within the range occurring during normal pregnancy. 
The mother’s condition seemed to be quite normal be- 
fore and after the pregnancy. Rat 318, four weeks 
after being with the male, had a bloody vaginal dis- 
charge, was breathing rapidly and appeared quite sick. 
The next day, Caesarean section was performed and 
five full term fetuses were removed. Two of the 
young did not breathe, while three breathed for about 
fifteen minutes and then e.xpired. The mother died 
the next day and at autopsy two more fetuses that 
were not seen at operation, were found in the opposite 
uterus. Blood studies three days before Caesarean 
section showed depression of the erythrocyte count 
and hemoglobin only slightly lower than the average 
values seen in normal pregnancy. It is thus shown 
that a pathologic anemia did not occur in rats with ex- 
tensive resection of the small bowel when they became 
pregnant. 

The remaining jejunum and ileum in all rats in Ser- 
ies 2 showed varying degrees of hypertrophy at au- 
topsy. In all but one case, there was also hypertrophy 
in the duodenum. The small intestine varied from 
twice to four times its normal size. In some rats, 
there was only hypertrophy of portions of the intest- 
ines, while in others the enlargement was general 
throughout. As was to be e.xpected, the hypertrophy 
following resection of SO per cent of bowel was more 
extensive and marked than after the removal of only- 
half as much bowel. 

COMMENT 

These studies show that the i-at can survive when 
as much as 80 per cent of the jejunum and ileum is 
removed. Following a period of loss of weight and 
mild anemia, the animal improves and seems to ap- 
proach a normal condition. This period of improve- 
ment is probably related to a compensatory mechanism 
in the remaining gut. When 40 per cent of the jejun- 
um and ileum was removed, rats kept under observa- 
tion for 9 months continued to be normal in every re- 
spect. However, when 80 per cent was removed, this 
was not the case. After a period of about 5 months, 
the rats developed skin lesions and began to lose 
weight. They^ all ran a down hill course and from this 
small series, it appears that they could not survive for 
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longer than 8 to 9 months following such an opera- 
tion. The limits of safety in the removal of the small 
intestine from rats are thus indicated by these experi- 
ments. 

The anemia which occurred during a period of one 
to two months following operation varied from a nor- 
mochromic to a hypochi'omic type. This could be re- 
lated to variou.s factors such as hemorrhage ( from op- 
eration), sepsis and iron deficiency from diminished 
absorption. The latter was probably the principle 
factor, especially in the production of the more severe 
anemia that occurred in two rats after radical enter- 
ectomy. The chronicity of the anemia and the slow- 
ness with which it improved is in favor of an iron 
deficiency caused by a decreased absorbing area in the 
small intestine. 

At no time was a significant macrocytic anemia ob- 
served in these rats as shown by color and volume in- 
dex determinations. If the physiology of hemopoiesis 
in the rat is similar to that in man, these experiments 
indicate that the anti-pernicious anemia principle was 


absorbed to a sufiicient degree in the enterectomiccd 
rats to prevent the occurrence of a macrocytic anemia. 

SUMMARY 

1. In two series of rats, 40 per cent (Series I) and 
80 per cent (Serie.s 2) of the jejunum and ileum were 
removed, respectively. 

2. After recovery from the operation, rat.s in Ser- 
ies 1 remained normal over a nine month period of ob- 
servation. Rats in .Series 2 developed skin lesions 
after five months, began losing weight, and were .■-•acri- 
ficed or died because of their declining condition 
within 8’/2 months after operation. 

3. All rats develojied a mild normochromic to liypo- 
chromic anemia following cnterectomy while two rats 
in Series 2 developed rather marked hyporliromic 
anemias. The blood picture usually recovered spon- 
taneou.ely within G to 10 weeks after operation. 

4. Varying degrees of hypertrophy occurred in the 
remaining small inte.stines in all rats in Seritw 2. It 
occurred in only half the rats in Series 1 and was !e.-:s 
marked. 

The author wishes to express his appreciation to Dr. 
F. T. .lung for his assistance in the development of the 
operati%’e technique. 
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T he physiologic mechanism of the resistance offered 
by the stomach and the proximal intestine to 
digestion by their respective proteolytic ferments still 
remains unexplained. Some seventy-five years ago, 
Claude Bernard (1) repudiated John Hunter’s (2) 
“living principle”! by demonstrating effectively that 
living tissue, as such, displayed no immunity to diges- 
tion. The immersion of living eels or frogs into the 
gastric juice of a dog resulted invariably in their 
digestion. Somewhat later, in 1863, Pavj'' (3) com- 
i. mented; “I have found that the tip of a living rab- 
bit’s ear has similarly yielded to the influence of the 
digestive menstrum.” Subsequently observers have 
noted the fat necrosis resulting from acute pancreati- 
tis as well as the severe digestion of the abdominal 
wall, which may appear about an inadequately con- 
structed Pavlov pouch or gastrostomy. 

In contrast to these experiments and observations, 
it is now generally conceded that organ or tissue im- 
plants in the stomach (4, 5, 6, 7) or duodenum (8) are 
thoroughly capable of withstanding the digestive 
milieu, providing their blood supply is adequate. Sim- 
ilarly negative was Ewald’s (9) observation of no de- 
fection in the shaved paw of a living dog maintained 
for six hours in a mixture of glycerine gastric extract 
and HCl at body temperature. 

Notably, three theories have been advanced to ex- 
plain the resistance of the stomach to autodigestion. 
Bernard (1) ascribed the protection to the lining cells 
and their mucoid secretion. Since healing normally 
occur.s rapidly if a segment of mucosa is avulsed, this 
a.'^suniption is now invalidated. Weinland (10) as- 
cribed the preservation of the stomach to specific anti- 
termcnt.s. which were also present in parasitic intes- 
tinal worms. However, previous work (11, 12, 13) in 
the present series of papers concluded that the exis- 
tence oi a specific anti-trypsin was doubtful, and sim- 
ilari.v tile possible presence of a specific anti-pepsin is 
questionable ill). Finally Pavy (3) “refers the im- 

'’I rt ?:) the Gn-^tro-Iiitcstjnnl Lnbomtory, Department of Physiolotry, 
NcJ-von Morris Institute, Jli'chticl Reese Hospital, and the Depart- 
ment of I’hysiolopty of the University of ChicaRo. 
tAiiknl hj the Louh L. Cohen Fund. 

Suhnutted October Z\. IbSTi. 


or pnrt'i of animals, iio^'cs^cd of the living principle, when 
tnV.pn into the i.tomach, are not t)je lea'll nlTectcd by the powers of 
that viBCUs, Fo Jontr ns the animal principle remains ; thence it is 
that ttc find animnls of various kinds iivinp in the stomach, or 
e%en hatched and there; but the moment that any of tho« 5 e 

Io«o tlie n\inR principle, they become subject to'the diRostive 
powcni of the stomneh. If it %scre po-<sible for a man's hand, for 
♦•xnmple. to be irtroducc<l into the stomach of a livinp animal, and 
Kept tJierc for some considerable time, it would be found, that the 
di«sal\ent powers of the stomach could have no effect tipon it; but 
jf the Fame hand were separated from the body, and introduce*! 
into the same stomach, we should then find that the stomach 
^^ouul immediately act upon it." (2). 
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munity observed to the circulation within the -walls of 
the organ of an alkaline current of blood.” And he 
continues; “If the circulation through its neutraliz- 
ing' powder protects the stomach why does it not 
protect the ear and the frog? The result is in- 
volved in a question of degree of powder between 
two opposing influences and because through degree 
of vascularity, the neutralizing power of the circu- 
lation is sufficient to hold in check the solvent action 
of the gastric juice in the case of the stomach, it 
does not follow that it should similarly be sufficient 
to do so in the case of the frog’s legs and the rab- 
bit’s ear.. With the frog it may be fairly taken that 
the amount of blood possessed by the animal would 
be totally inadequate to furnish the required means 
of resistance to the influence of the acidity of a 
dog’s gastric juice. With the rabbit’s ear the vas- 
cularity is so much less than the walls of the stomach 
that there is nothing incomprehensible in the fact of 
the one yielding to and the other resisting the attack. 
In support of the position that has been taken, it can 
be showm by experiment that even with the stomach 
itself, by increasing the acidity of its contents beyond 
a certain point, its circulation is no longer adequate to 
enable it to resist digestion.” 

This theory has received some confirmation. Drag- 
stedt and Vaughn (4) have repeated Bernard’s- (1) 
experiment and successfully digested living frogs in 
the gastric juice of man, dog and frog. They stress 
the importance of the concentration of HCl in the 
digestive medium, observing that the greater the con- 
centration of acid, the greater the intensity of diges- 
tion: and that, moreover, blood vessels exhibited a 
greater relative resistance to peptic hydrolysis. Nech- 
eles and Fernando (1926) in unpublished experiments, 
made similar observations. More recently Drag.stedt 
has reported that chronic progressive ulcers developed 
in experimentally isolated stomachs or Pavlov pouches 
(15) and that organs implanted into Pavlov pouches, 
with their higher unneutralized acidity are subjected 
to digestion (16). The presumptive importance of 
acidity for auto-digestion is further attested by the 
failure of human peptic ulcer to develop in the presence 
of complete anacidity (17), the not infrequent appem- 
ance of jejunal ulcers following gastro-enterostomies. 
the occasional development of ulcers in the ileum con- 
tiguous to a Meckel’s diverticulum containing hetero- 
topic gastric mucosa (18, 19), the diminished gastiic 
mucus content of ulcer patients (20, 21) and the ulcei- 
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ation yielded by the Mann-Williamson operation (22).* 

Unfortunately for this- theory, peptic ulcer in man 
may co-incide with an exceedingly low, if not negli- 
gible, acidity; and apparently may heal in the midst 
of high acid concentrations. 

A further analysis of the problem of auto-digestion 
seemed warranted, and this paper represents such an 
attempt. 

PROCEDURE 

The common edible frog (Rana Esciiienta) and the Am- 
erican bullfrog (Rana Catesbiana) ivere employed for this 


Table I 

Comparative Effect of' Pithing and Ether Anesthesia 
Upon Rate of Digestion 


Ko. of 
Test 

WeiBht 


Time 

of Dipe^tion in Mintitc*^ 1 

of 

Procedure 

Pithed 

' Ether 

Troc 


Definite l 

Severe 

Definite Severe 

la 

S7 

Etbcr 

22 

27 

■ 

2a 

C3 

Pithed 

1 

i 


2S .19 1 

3b 

61 

Kthcr 

21 

30 


.•b 

44 

Ether 

IS 

26 


5b 

3B 

Etbci- 

31 

16 


fib 

42 

Pithed 



32 40 

7b 

61 

Pitlicrf 



SZ 13 



ANcrano 

19 

25 

31 11 


work. The digestive medium was a freshly prepared 2% 
solution of pepsin (Wilson & Co. l;10,0Q0)t in N/10 HCl. 

The frogs were either pithed or narcotized with ether or 
urethane (2 cc. of a 10% solution injected into the dorsal 
lymph sac), then attached to a frog board, and the legs 
suspended in the artificial gastric juice contained in a 
beaker which was immersed in a glass constant tempera- 
ture bath. In this manner, perfect visibility of the prog- 
ress of digestion could be guaranteed. Unless otherwise 
specified, all experiments -ivere perfoi-md at 38° C. 

In one series of experiments, the abdominal aorta and 
the abdominal vein were cannulated and the digesting 
legs perfused with Ringer’s solution [NaCl 0.05%, KCl 
6.014%, CaCh 0.012%, NaHCO, 0.02% (Clark, 23)1. The 
venous outflow was collected in a separate beaker in order 
to avoid dilution of the digestive fluid. 

The bullfrogs were used mainly for ph determinations 
during the process of digestion. A modification of the 
non-bulfer colorimetric micro-method of Hastings (24) 
was utilized, 2 specimens of blood, 1/10 cc. each, being 
collected from either the aortic arch or the abdominal vein 
both before and after digestion of the legs. 

Throughout the entire work, comparative experiments 
and controls were done on the same day, using the same 
lot of frogs and the same sample of artificial gastric juice. 
The peptic activity of the digestive mixture decreased 
somewhat from day to day even wlien stored at cold temp- 
eratures. In the following tables, the serial lettei ac- 
companying the number of the experiment identifies the 
several teste performed under identical conditions. 

Degree of digestion is expressed as definite or severe. 
The former denotes visible defection oC the skin or super- 
ficial hemorrhage, the latter indicates corro.sion of .skin 
and musculature. 

IS to he rccopnircti that ol>‘'Cmntions nrc \%1iich shoTr^thrt 

Inic, chroriic peptic ulcer enn tlc%etnp in the presence of nnaciditv. 
Similnrly, Kastrojcjunal tilccr has been reported in hurnars Tc-h'v»e 
plomachs were acid free. Editor. 

'^^Vc nckTio\NlcHlce our indebtedne^^ to Pr. P. Klein of the Wil'con 
LaborjitorJcs for hi< contWhution of pepsin. 


Only those experiments are reporte<i in ’,\hici, i.anhr.c 
activity remained unimpaired at tlie conclusion of ihe 

RESULT.S 

Notwithstanding that cardiac nclivity was more 
vigorou.s in the etherized than in the pithed frogs, 
ether definitely increased the rate of digestion. 

One fool of a frog was exposed to dige.stioji; and 
control, both legs of another animal were immer-ed 
in gastric juice. Pithing or anesthesia with other or 
urethane were variou.sly employed. In the four group.' 
of pithed frogs, digestion occurred definitely .••wincr 
when a larger surface was available for iirnteol.-i tic 
action. Similarly the urethanized frogs, in whom, a-- 
in the etherized frogs, the heart boat seemed vigov- 
ou.s, the rate of digestion appeared a.s a direct function 
of the exposed surface area. Contrarily, definite di- 
gestion appeared in the etherized frog.s at about the 
same time, irrespective of the .surface area exjio-ed to 
digestion. 

Throughout these experiments, the artifieiai dige.'- 
tion mixture was maintained at a Icmjierature of 
degrees C. in the constant temperature Italh. The 
objection may be proffered that the iinmer.sion of iHitJi 
legs in the warm dige.stivc medium raised the body 
temperature of the frog, a factor which is undoubtedly 
neglible if only one foot is inserted; .and that the in- 
creased body temperature in the former inslam-e may 
accelerate digestion. Thi.s criticism w.as ansuered b.v 
e.vperiments 21 and 22 (Table 111, which wore per- 
formed at room temperature, and which entirely re- 
pealed the results obtained at the higher tcinperntiiro. 

Section of the sciatic nerve of the dog or eat c-%('kes 


'fAIlLE II 

Relationship of tin Svrface .-Irea Exposed (o Dige ■■■ 
lion to the Rate of Digestion 
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an acute acceleration of the hlnnd flow through the <•>.' 
tremity, an old observation recently reconfirmed hv the 
thermo-stromuhr (2o), Inferentially thi' .shouhi ah'o 
he true for the frog. -Accordingly, in etherized frog', 
one leg was denervaled through a small slit in the 
upper thigh, and then both leg.s wore suhmergeci to 
the knee in gastric juice. In all hut the la't te --t (7h i. 
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the denervated leg was digested more rapidly than the 
normal control. 

In this same group belong another series of experi- 
ments, which have not been tabulated. Ergotamine 
tartrate (^-1 mg.) was injected into frogs in an effoit 
to paralyze the sympathetic nerve supply and thereby 


Table III 

Influence of Denervation Upon the Rate of Digestion 


No. of 
Tcfet 

I IVeitrht 

I of 

1 Froc 

Time of BiRcstion in Minutes 

Sciatic Cut 

Control Lee 

Severe 

Definite 

Definite 

1 Severe 

3a 

1 2} 

4 

14 

OX 

ox 

2a 

1 20 

15 

38 

16 

OXX 

3b 

1 05 

22 

26 

O-f 

0-t- 

4b 

1 40 

15 

26 

18 

40 

5b 

1 35 

14 

20 

20 

OXX 

5b 

1 3S 

13 

18 

19 

2G 

7b 

! 25 

16 

18 

15 

38 


^ Avemtre 

24 

20 

(12) 

(12) 


XNo diRCstion after 14 minutes. 
yyNo severe digestion after 20 minutes. • 

4-No dfeestion after 25 minutes 

Ether anesthesia. In la the left, in the rest of the experiments 
the right sciatic was cut. 

prevent vaso-constriction in the digesting legs. The 
results, however, were inconstant. 

Dragstedt and Vaughn (4) reported that a higher 
concentration of HCl in gastric juice accelerated di- 
gestion of living frog legs. Since such procedure 
introduced a somewhat unphysiologic element, a dif- 
ferent approach was attempted in the present work. 
In this series of e.xperiments, one leg of a frog was 
dipped in gastric juice and the other exposed to air. 
Ringer’s solution, alkali (isotonic) or N/10 HCl. 

It will be observed that HCl produced the most rapid 
digestion of the opposite leg immersed in gastric juice 
and alkali the slowest digestion, the experiments in air 
and Ringer’s solution occupying an intermediary posi- 
tion. 

With the exception of experiments 6c and 7c, the 
perfused legs were digested slower than the legs of 
control pithed frogs. 

The remainder of the experiments in this group is 
devoted to a study of the comparative influence of pei’- 
fusion with Ringer’s solution with and without bicar- 
bonate. The absence of bicarbonate tended to hasten 
dige.stion. 

Experiments on Bullfrogs. The i-ate of digestion 
of bullfrog legs did not vary significantly from that 
oh.;i'i-ved in the .small frog.s. 


In the course of digestion, a number of pH determi 
nations were made upon blood taken from the aorh 
and abdominal vein, but the results were inconclusive 
A drop of pH from. 7.35 to 7.30 was observed in one 
blood specimen taken from the abdominal vein when 
digestion of the legs had set in. Similarly, a drop 
from 7.4 to 7.35 was noted in the blood of’ another 
animal. However, in other tests, no change in pH was 
observed, although severe digestion occurred. 

In order to test the protective influence against di- 
gestion of the skin mucus of frogs, pilocarpine hydro- 
chloride (1-4 mgs.) was injected into the lymph sac of 
frogs, and their legs submerged in gastric juice. 
Control frogs were simultaneously exposed to diges- 
tion. In only one frog (rana esculenta) did a visibly 
increased secretion of mucus develop on the skin in 
response to the pilocarpine, and in this frog digestion 
was considerably delayed. In other frogs, no signifi- 
cant difference could be detected between control and 
pilocarpinized animals. Likewise, injection of calcium 
gluconate did not alter the digestion time. 

DISCUSSION 

The data presented above can be conveniently 
grouped into two major categories. The first group 
includes those experiments which may possibly express 
the effect of local changes upon the rate of digestion. 
The second rubric comprises those exiieriments pro- 
viding some insight into the systemic response to di- 
gestion of a living anesthetised frog. 

Apparently ether exercises a deleterious action on 
the tissues of the frog, rendering them more suscep- 
tible to digestion. Although the circulation is cer- 
tainly better in the etherized than in the pithed frogs, 
the former are the more rapidly digested. Signifi- 
cantly, the frogs anesthetized with urethane, whose 
circulation was entirely comparable with .that of the 
frogs narcotized with ether, manifested a slower rate 
of digestion than the etherized frogs. Thus the con- 
clusion seems justified that ether, in some way, pe- 
culiarly predisposes frog legs to digestion. 

Further, it is quite as difficult to explain the more 
rapid digestion of a denervated leg. Actually one 
might expect the converse, that section of the sciatic 
nerve, which probably increases the blood supply to the 
leg of the frog, would increase the resistance of the 
extremity to digestion. It may, of course, be possible 


Table IV 

Effect Upon the Rate of Digestion of One Leg Immersed in Gastric Juice When the Other Leg is Simnltancoushj 
Exposed to Air, Ringers Solution, Alkali, or Acid 

„ ' Vcifrht Digestion Time of Right Leg <in minutes) when Left Leg was Exposed to: .. I 


of _ Air I Ringer I Alknii I Acid 

Free Doiinite ~ Severe Definite I Severe I Dermito i Severe I Definite I Scfcrc 
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10 

22 

24 
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20 


Urrihnnc Ane^thc^ta. 

'• No djrc’^’tion after 55 
• No dipe-^tion after fiO minute^. 

"“No pcvere «llKe«tion nftir 33 minute*. 
—Very pIirM. 
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Table V 

Influence of Perfusion Upon Rale of Digestion 
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PERFUSED FROGS 
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XXNo (liKostion after 70 minutes, 
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that this interpretation is wrons, and that instead 
acute stasia results from denervation. 

Perhaps the explanation for the rapid diL'estion in- 
duced by ether or denervation will be discovered ulti- 
mately in an increased permeability of the tissues to 
the digestive milieu. 

Evidently the digestion of living frog legs is not 
mei’ely a local phenomenon of the acid destroying the 
cells, which, when dead, are readily dige.stible. Instead, 
the rate of digestion is distinctly related to the surface 
area exposed to the gastric juice t Table II). The 
greater the available surface, the sooner the first signs 
of digestion appear. It is possible, although not prob- 
able, that the blood may contain some protective sub- 
stances, whose I'ate of exhaustion is dependent upon 


the surface area immer.sed in the digestive nn->iiur,L 
Jlorc likely as explanation for this plienomenrm i;- the 
po.ssibility that, although no significant eh.ange in 
blood pH oecur.s with digestion, the alkali reserve i.-- 
none-the-less diminished conshierably. Ti',e experi- 
ments listed in Table IV fend to subst.ant irde tb).« in- 
terpretation, for the inimer.'sion of one log in isotonic 
alkali solution delayed digestion of the ojipo.'^ite e.v- 
tremily. The slower dige.stion in the jierfii.^ion exjK'ri- 
ments and the sngge.«tive evidence contiiined then* th.at 
bicarbonate may modify tlie digestion rate is al-o 
partly confirmatory. However, a number of tests in 
which alkali or acid was injected into tiie iymjih sac 
and dige.stion time of the legs determined yieided in- 
con.stant results. 

Two po.ssibilities are ;ivailable to account for the 
lo.ss of b.ase which may occur in the proce.ss of dige.s- 
tiott. Acid may be nhsorhed, uriitinir with the hh'od 
base to form neutral salts. Or again, the gastric inief 
may alter the jicrmcability of the frng'.s .skin, wliich 
normally resi.sis Hie pas.sage of ions to the e.xterior, 
and in tin's manner permit an escape of base, .^ince 
calcium injections did not increase the frog’s resist- 
ance to digestion, the possible lo.ss of this important 
ion as a factor in dige.stion is ruled out. 

SUMMARY 

Legs of frogs anestlietised with ether are digo.sfcd 
more rapidly by stomach juice than tho.se of jdtbed 
frogs, or of frogs ane.stholised with urethane. 

Legs of frogs in whom the sciatic nerve !.■> cut are 
digested more rapidly than innervated leg.«. 

The larger the surface area of the frog's leg.s im- 
mersed in gastric juice, the sooner will ajipear the 
fir.st signs of digestion. 

It is concluded that digestion in this experiment !.« 
not due merely to a local proce.’J.s, hut po.ssihly results 
from alkali depletion of (he hlond. 
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A Survey of Four Hundred Ninety Diabetic Admissions to General Ho: 
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T hat diabetes and its associated complications con- 
tinue to be a significant cause of physical in- 
capacity and death, is fairly common knowledge. That 
this should be true in light of the present knowledge 
of the control of the disease has Jed to the ' authoi'’s 
study. We wished to observe just what the status of 
the diabetic patient might be in a community where 
the genei'al hospitals are well equipped but have no 
specific diabetic service, and where the genei'al practi- 
tioners care for more of the diabetic populace than in- 
ternists who would like to emphasize diabetes. 

From 1929 to 1934, inclusive, there were 490 admis- 
sions of diabetic patients to four general hospitals in 
Dallas, Texas. When 53 re-admissions are subtracted 
there were, for that period, a total of 437 patients. Of 
the admissions there were 223 males, or 45.5 per cent, 
and 2G7 females, or 54.4 per cent. The age distribu- 
tion by decades is as follows: 


86 patients (25 per cent) who had symptoms of diab- 
etes for 5J4 years or longer before their first hospital 
admission. The average duration of symptoms before 
the first admission was 42 months (Syi years). The 
average loss of weight in the patients before admis- 
sion was 31 pounds. 

There were 81 deaths of the following causes: 


Table II 
Diabetic Deaths 


Cause of death 

Number of 
deaths 

Per cent 

Coma 

31 

SS3 

Cardiovasculr.r«renal ( uremm*gan- 
grene) 

25 

30 9 

Septicemia 

12 

14 S 

Pneumoma 

S 

9.9 

Skull fracture 

2 

24 

Strangulated hernia, carcinoma and 
undiagnosed 

1 each 



Table I 

Age Distnbution by Decades 


Decades 


2nd 

3rd 

4th 

6th 

6th 

7 th 

8th 

9th 

Males 


17 

30 

30 

35 

44 

38 

20 

1 

rcraalcs 

G 

21 

23 

34 

4l' 

60 

53 

20 

0 

Total 

13 

3S 

63 

64 

76 

204 

01 

40 

1 

Per cent 

f 

2 7 

a 0 

11 

13.4 

16.8 

21.7 

10.0 

8.4 



(The above includes ISO patients Ages of 10 patients were not recorded). 


It is to be noted that there is a slight preponderance 
of males in the third decade group and a preponder- 
ance of females in the sixth and seventh decades (Fig. 
1) . The model class for both sexes is the sixth decade. 
Murray-Lyon (1), in an analj'sis of 1700 cases, like- 
wise found that relatively more males developed diab- 
etes before the age of 40 years. (37.9 per cent of men 
and only 19.9 per cent of women developed the disease 
befoi-e this age). Authors seem fairly well agreed 
that women are more susceptible to diabetes than men. 
Murray-Lyon found 64.5 per cent of his group to be 
women. 

In the present series the date of onset of symptoms 
could be fairly -well determined in 347 patients. There 
were but 83 patients (24 per cent) of this group who 
entered the hospital for the first time within oyi 
months of the beginning of their illness and there were 
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COMA 

There were 62 patients admitted in varying stages 
of coma with a mortality of exactly 50 per cent. In 
the group of 31 deaths from coma there were 2- 
patients who died in less than 48 hours after admis- 
sion to the hospital. This group of moribund patients 
actually averaged but 17 hours in the hospital before 
death. The remaining nine patients from the group 
dying in coma were in the hospital from 53 hours to a 
days. Thirteen of the group were males and eighteen 
were females. 

Flynn (2), in 43 diabetic deaths, (Peter Bent Brig- 
ham Hospital, 1923-1933) found only 5 per cent due to 
coma; 49 per cent, cardiovascular-renal; 28 per cent, 
sepsis ; 7 per cent, pulmonary- tuberculosis ; and 11 
cent, unusual complications. The Metropolitan ^Luc 
statistics show coma as the cause of death in 3/ per 
cent of the total fatal cases of diabetes for 1930 (3)- 
In New York City for the same year, Bolduan (4) re- 
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ported 23 per cent of diabetic deaths as due to coma. 
In the New England Deaconess Hospital to) from 
May, 1923, to October, 1934, coma deaths constituted 
but 11.4 per cent of the total death.s. Of 276 coma ad- 
mission.s there were 35 death.s tl2.7 per cent). 

It .seems obvious that careles.sne.s.s and ifrnorancc on 
the part of the diabetic patients, negligence and in- 
competence on the part of many physicians treating 
diabetes, and certain, as yet, uncontrollable factors in 
diabetic coma (notably .shock and hyperpyre.xia) (6) 
are responsible for the high mortality in this group. 
The great majority of diabetic patients scattered over 
the continent are not benefiting by the accumulated 
medical knowledge of the prevention and treatment of 
diabetic acidosi.s. 


in ho.«pital admiccions comparable to the e.vcrag' ayi 
in an era before the u^e of insulin i Ifn. in f.-et. e:;!;. 
a minority of the group of patient'^ with gangr< r.-.‘ g.>vi- 
a history of the u.'jc of insulin before appearing .'4 tlie 
ho.spital. 

The 23 patient.s dying a eardiova-.cu!ar-rena! d*.ifh. 
including uremia and gangrene, were a!! over forty 
ycar.a of ag’c. fifteen of them being in the venth ai-.d 
eighth decades. The average age for th.e group v.-i-- 
slightly above sixty year.«. 

OTHER rOJfPLICATIONS 
Of the complications pre«en(e(i by the patiuit-. in 
the present scrie.':. arterioscdero.'ii.s. as would be ex- 
pected, leads, (Table IIP. Its nienlion occurs in ISl 


GANGRENE 

In the present scries seventy-three (15 jier cent) of 
the patients admitted with diabetes had gangrene a.s a 
complication. The average age for gangrene in the 
charily hospital group (42 patients) was 52.2 year.s; 
the average for gangrene in the private ho.spital group 
(31 patients) was 59 years; the average for the total, 
55.3 years. In the total group there was record of an 
amputation in 16 patients with 7 deaths soon after 
amputation. In the total group of 73 there were 21 
deaths, a hospital mortality of 29 per cent in patients 
with gangrene. 

In those patients with gangrene where the duration 
of symptoms was recorded, an average of 7'/j years 
elapsed bertveen onset of the illness and admission to 
a hospital. There were 37 males and 36 females with 
gangrene of one or both lower extremities. The in- 
formation available in the series docs not warrant 
separation of the group into “arteriosclerotic gan- 
grene" and "diabetic gangrene" by llie criteria of 
Kramer (7). Kramer reviewed the incidence of gan- 
grene from twelve hospital series and found it to vary 
from 3.2 per cent at the University Hospital, Mich- 
igan, to 18.0 per cent in the Ciiarity Hospital. New 
Orleans, in the period 1921-1926. The average for the 
group was 6.28 per cent. Kramer’s 58 cases consti- 
tuted but 5.76 per cent of his own group of diabetic 
patients. Strauss (8), in the .Jewish Hospital in Berlin, 
found gangrene of the extremities in 7 per cent of 
men and 5 per cent of women. Vale (9) found gan- 
grene in 6.9 per cent of diabetic admissions. Elia.«on 
and Wright (10) found that 104 (16 per cent) of 652 
patients had gangrene and had an immediate operative 
mortality of but 3 per cent though there was a follow- 
up mortality of 61.1 per cent in twelve months. Dillon 
and Hitzrot (11) had 29 (4 per cent) patients with 
gangrene in 725 diabetic admissions. Murphy and 
^loxon (12) found 72 (8.7 per cent) patients with 
gangrene in the Milwaukee County series (from 1922- 
1930) of 827 patients. Sevringhaus (13) had 50 (10 
per cent) cases of gangrene in 500 patients. 

In the Dallas series it is found that 27 patients (34 
per cent) of the group with gangrene are loss than 51 
years of ago. This gives an average age for gangrene 
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(37 per cent) of the clinical record.'^ and we may pro- 
sumo that the figtire.s should he oven higher. It’> -’ig- 
nificance is appreciated by a reference to the cau“ej of 
death in any group of diabetic patients. 

Tliere wore 40 patient.s (8.2percent> with .sympt- 
oms of diabetic neuritis. This, again, is a finding net 
carefully sought for in the ho.spital histories. Murray- 
Lyon (1) found neuritis in 24.6 per rent of hi;- 
patients and Sevringhaus (13) found it pre-ent 36 ]»'r 
cent of the time. 

A positive Wassermann occurred in 2.3 «3 ]ier rent^ 
patients, most of them having latent syphili.-, i. 
v.’ithout clinical evidence of the di.‘-ea'<('. I.emann i I ! 
in 1929. found 3.6 per cent diabetic patient-' with 
syphilis and concluded that there war little grouml for 
an assumption of a causal rciation.'-hip ia-t-.w-rj tlie 
venereal infection and (lie failure of the carhohydnatc 
mctabolism. Brandau (15) reported a ra^c of fh<' ena> 
I)ined disease in 1930 where anti-.syphilitir tiT.-itnu nt 
brought an improvement in the rarbohydrn'c teier- 
ance. Ho felt that such a relation.ship mu.st tie r.'iri'. 

Root (16) has treated thoroughly of the rc!:itior.‘ hip 
of tuberculo.si.s to diabete.s. He found 1^1 patients 
(6.7 per cent) in a group of 15(i3 f.at.'d case- of dia- 
betes to have tuberciilo'-i.=. The Dallris .scrie.' hn^ .a 
record of pulmonary tulterculosis in ten j-ati'n;-’ (2 
per cent). Fit'/, (171 found 33 ca.'e.s (2.3 jew i.-ntt of 
tuberculosis among 1529 diabetic patients. Lyon tlf-l 
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each decade. 

reported 11 deaths (7.3 per cent) from tuberculosis 
in- 150 diabetic fatalities in England. Among 6000 of 
Joslin’s (19) patients there Avere 127 patients (2.1 
per cent) Avith tuberculosis. l\Iui-phy and Moxon (12) 
had 40 cases ( 4.83 per cent) in the analysis of records 
of 827 diabetic patients. Flynn (2) found tuberculo- 
sis one of the four common causes of death in diabetes 
mellitus. He reported that in a group of 43 hospital 
diabetic deaths, Avith autopsj', in the past eleven yeai-s, 
tuberculosis caused the death in 3 patients (7 per 
cent). In contrast, Sevringhaus (13) considered 
tuberculosis infrequent, having found but 3 deaths 
from that cause in 500 patients. 

HEREDITY 

Forty-fi\'e patients gave a family history (implying 
only parents, brothers and sisters) of diabetes, an in- 
cidence of .slightly more than 10 per cent (discounting 
re-admissions). This figure Avould undoubtedly be 
higher if the family histories had been more cai-efully 
recorded and had included information concerning 
grand-pai-ents, siblings, cousins, etc. Sevringhaus (13) 
obtained a family history of diabetes in 102 patients 
(20.4 per cent) of his group. Strauss (8) noted heredi- 
tary influences in 20.0 per cent of the AA'omen and 29.7 
per cent of the men in the JeAvish Hospital in Berlin. 
Cammidge ( 20 ), in 1934, publi.shed the high incidence 
of 396 f39.0 per cent) in 1000 diabetic patients AAuth 
a familial history of the disease. There A\’ere 50 
patients CIO per cent) in a control group of 500 non- 
diabetic histories AA-ith diabetes in some member of 
the family. Wright (21) carefully reAueived the topic 
and reported the findings of tAventA'-one authors be- 
tAveen 1878 and 1928. The family incidence A'aried 
from 5.3 per cent to 43 per cent AA'ith an average of 
20.5 per cent. !Maddo.v and Scott (22) emphasized 
the need for care in recording the family history and 
in considering all blood relatiA'es. They found that 
the family incidence can be determined in one-third 


(34 per cent) of the patients Avith diabetes mellitus 
and in 10.8 per cent of non-diabetic patients. 

RACE 

Of the diabetic admissions, there Avere 18 colored 
males and 26 colored females (an incidence for the 
negi-o race of 9 per cent). This group had a relatively 
higher proportion of complications, especially g,in- 
grene, than was observed in the Avhite djabetic 
patients. OtherAvise we find, as did Leopold (23), that 
diabetes in negroes differs in no notable character 
from the disease in the white race. Leopold found 
that the negroes formed 28.8 per cent of the neiv ad- 
missions to the Diabetic Clinic in Baltimore. Syphilis 
seemed not to play an etiologic role in the colored race. 

PREVIOUS TREATMENT 

It was observed that but one-third of the patients 
in the present series had made the slightest effort to 
control their disease before admission to a hospital, 
in spite of the fact that the average duration of dia- 
betic symptoms had been 3)4 years. Eisenbud (24) 
has been impressed Avith the small fraction of diabetic 
patients receiving proper care. In 195 patients ivith 
diabetes admitted to Harlem Hospital from 1930 to 
1932, he found that only 6 had received proper care 
pi-ior to admission. 

SUMMARY AND CONCLUSIONS 

1. A survey of 490 diabetic admissions to four 
general hospitals in Dallas, Texas, shoAvs the disease 
Avell distributed in all decades of life, with the greatest 
number of admissions in the sixth decade and Avith 
slightly more females (54.5 per cent) affected than 
males. Before the age of forty, diabetes occurred 
more frequently in males. 

2. In considering the duration of symptoms before 
the first hospital admission the median Avas found to 
be 42 months (3)4 years) and the quartiles, 5)^ 
months and 66 months (5)4 years) respectively. 

3. Of the total admissions there Avere 81 deaths 
(16.6 per cent) in the hospital. Coma, the aA'ailabil- 
ity of insulin notAvithstanding, Avas the chief cause of 
death (38.3 per cent of the fatal cases) in the period 
1928 to 1934. Cardiovascular-renal complications led 
to death in 30.9 per cent and septicemia in 14.8 per 
cent. 

4. One-half of a total of 62 coma patients died in 
coma. TAAmnty-two of these Avere admitted as mori 
bund patients and died Avithin a fcAV hours. Of 39 
patients less than 40 years of age Avfth coma, 1C 
per cent) did not survive. 

5. Seventy-three (15 per cent) of the adniissions 
had gangrene of one or more of the extremities an 
at the average age of 55 years. 

6. No attempt has been made to analyze the factors 
responsible for the continued seriousness of diabete= 
mellitus, a controllable disease, as a social and me i 
cal responsibility. No separate diabetic service is 
maintained in any of the four hospitals furnishing 
this series. It is felt that the facilities offered for t 
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treatment in this jrroup are on a par with a erosF- 
section of the facilities in tlie nation at laj’ge. In an 
attempt to obtain better manaKement of diabetes in 
this locality, the author, in 1934, bepan an out-patient 
clinic in co-operation with the City-County Hospital 
to afford frequent consultation and careful education 
of indigent diabetic patients both prior to and after 
hospital admissions. Some means must be found to 
lesson the disparity between the available scientific 


knowledge of the disease and the pre-^i nt apphratien 
of that knowledge to tlje vast niajority of jiati- rit*. 
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SECTION I V — Roentgenology 


Radiolosical Demonstration of an Allergic Reaction in the 
Mucosa and Musculature of the Colon 

By 


L. P. GAY. A.B. 

ST. I.OUIS. 


T\ISTURBANCE in the muscular tone of the colon 
after the ingestion of a specific symptom pro- 
ducing food was first described by Eyerniann (Ij. He 
was able to repi'oduce the original pain by tlie jitirpose- 
ful inclusion of ■wheat in a wheat sensitive patient’s 
diet, and during this experiment, by palpation of the 
colon at frequent intervals, ob.served an increasing 
spasticity and tenderness throughout its entire length. 
A film of a barium enema taken during a period when 
pain was not present showed a normal baustration 
with a tendonc.v to bypotonicity in the ascending 
portion of the colon. A later film was made while there 
was subjective pain present duo to the feeding of 
wheal and showed a "disbarmonic colon, hypotonic in 
the caecum and ascending portion and hypertonic in 

Siihinittci Jntuiarj' e. IDSG. 


, .AI.D., F.A.C.P. 

MISSOURI 


the transverse and pelvic portions. The !;;nntr:. .-iir 
small, distinct and well separated." Pyinptom'' v,<v<- 
relieved at this time by the administr.ition of ;,(i- 
reimlin. Rowe ('2') was able in demoa gr-v;'- g.';‘-tric 
retention arising from pylorospasm due to fo- d alb rgy 
and to produce hypormolility and colonic spn-ticity 
after the puriiosefii! feeding of kntovn aliergcr.*' in 
patients wliose jirevioiis radiologic.al .’^tiidie^ winb- on 
compatible diets were dbtirictly m'rir.al, Aiiiri''-:; 
(2) has recently called attention to the m.'.tkHi vari;.- 
tion in radiographic finding.s at interv.'d nb< i r.-ation--- 
which he attribuie.s to muscle .‘-pa-.m and te? n' 

the gastric and intesiina! iiruTo*;^, due to .vHergir re.-.r- 
tion.s. Zilorris (!t demonstrated sdtma in .a piMc of 
gastric mucosa recovered during the pre»ff-s of ]:i-,ag( 
in a patient with geiier.alizcd angio-ederr.ri and wit-h 
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Fig. 1. Taken during the attack of pain showing incomplete 
canalization, marked spasticity of the colon, intolerance of 
the splenic flexure of the colon to barium with distinct 
visualization of this portion of the colon due to thickening 
from edema and the shadowy outlines of the partially filled 
haustral forms of the mid portion of the transverse colon 
from the same cause. Note difference between the mucosal 
edema and gas in other portions of the film. 

gastro-intestinal symptoms. Christian (5) recounts 
the experience of a patient with obstructive symptoms 
who had a sausage like shadow in an upper loop of the 
ilium which disappeared spontaneously. As the patient 
had previously developed urticaria and purpura, and as 
both of these conditions are now known to be allergic 
possibilities, it is quite likely that this was a demon- 
stration of edema of the intestinal mucosa. Eadio- 
giaphic demonstration of edema of the intestinal tract 
IS difficult as the condition tends to be transitory and 
frequently the patient is too acutely ill to be subjected 
to manipulation. In the following case edema and 
spasm of the colon was visualized quite by accident. 

Mr C B., aged fort>-, vas seen in consultation on 
January 9, 1934. He had been perfectly well until 
about ten a.m. on the preceding day when he began to 
have an agonizing pain in the lower abdomen which 
increased in severity and produced a desire to de- 
facate. He had a normal bowel movement but no relief 
from pain. By midafternoon the pain had increased 
in severity and he called to see his phj sician who gave 
him some powders to take. The medication had no 
effect other than to produce nausea. Because of nausea 
no food was taken at the usual dinner time and at 
eight o'clock he vomited some mucus. As the pain 
continued he called his physician who told him that he 
had a temperature of 102° and gave him a hypodermic 
injection to ease the pain. He was able to sleep a short 
\\hilo but Mas awakened in the early morning by pain. 
Later in the morning he had a temperature of 101°, 


and as the leukocyte count had been found to be 17 OOO 
his physician advised hospitalization and an expiora’ 
tory operation. The patient consented to go to a hos- 
pital but requested a consultation before he nas wli'- 
ing to submit to an operation. At five p.m. when seen 
by me the patient was evidently in great pain but he 
did not look toxic. He described his pain as constant 
with acute exacerbations starting in the umbilical 
region, gradually increasing in severity to a peak, then 
being referred down the left side of the abdomen and 
slowly being partially relieved. There had been no 
bowel movement since the preceding day but small 
amounts of flatus had been passed. The abdomen was 
greatly distended throughout and perfectly rigid 
There was marked tenderness in the right and left 
lower quadrants. Deep palpation in either region re- 
produced the cyclic pain. The pelvic colon was pal- 
pable, spastic and exquisitely tender. By following 
the course of the descending colon up the left side of 
the abdomen to the splenic flexure and exerting pres- 
sure it was found that the cyclic pain could be lepro- 
duced. The transverse colon could not be palpated 
owing to muscle rigidity. It was noted that the patient 
had a very marked tache cerebrale. His tempeiature 
was 100.4, pulse 96 and the leukocyte count was 12,500 
In order to rule out an intestinal obstruction an open 
roentgen film of his abdomen was taken and found to 
be negative except for much gas. To eliminate diverti- 
culitis of the sigmoid a barium enema was suggested 
and the colon as far as the distal half of the trans- 
verse colon was slowly and painfully canalized. The 
film of the opaque enema showed a very spastic colon 
but no other abnomalities that were recognized at 
the time. On close re-questioning the patient from 
the standpoint of a possible food sensitization which 



Fig. 2. Barium enema taken four weeks after the at 
of pain showing complete canalization of the co o 
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was suggested by the markedly hyperactive skin, it 
then developed that there had been a verj- severe at- 
tack of urticaria six years previously from bananas, 
and that nausea, vomitinp and diarrhea had occurred 
in childhood and in early adult life whenever he ate 
pork. After abstaining from pork for fifteen or twenty 
years, he had eaten a large quantity of fresh pork 
sausage on the evening preceding the attack. There 
was a strongly positive allergic history in two sisters 
but none in any other members of his family. Adren- 
alin as a method of specific therapy was objected 
to by the family physician so morphine gr.'"! and 
atropine sulphate gr.1/100 was given. This was con- 
sidered to be a safe procedure as the temperature 
and leukocyte count were lower than the earlier de- 
terminations and also because it was felt that the con- 
dition was of an allergic nature. The patient was 
seen' the following moming and though greatly im- 
proved still had the recurring cycles of pain in a less 
degree. As rigidity had disappeared the entire colon 
could be palpated and was tender throughout it.s 
course. A proctoscopic e.xamination was made. The 
mucosa of the rectum and pelvic colon was a shiny red 
and coated with a glistening mucosa. There were no 
ulcerations or points of hemorrhage. The stained 
smears of the mucus contained large numliers of 
cosinophiles. Adrenalin was again advised, it was 
given and relief from pain was experienced as a re- 
sult. The patient made an uneventful recovery. Since 
that time he has experienced a similar but much Ic.ss 
severe attack fi'om eating baked beans cooked with 
pork. 

Though it was established later by test, by passive 
tran.sfer and by trial diet that this condition was due 
to a food sensitization, and it was recognized that the 
marked spasticitj' and tenderness of the colon was an 
allergic manifestation, the edema of the muco.sa was 
not recognized as such until long after this ca.se had 
been included in a report on “The Acute -Allergic 
Abdomen” (6). 


Uy comparing tlie radiograi)!; shown in rignn* 1, 
which w,ns taken during the .attack of acni'' j'.'.it:, with 
the one taken four wt-el;s later, it will h< «'^n tSaat 
there i.« a .«hadowj- outline of the Iriwe! ir; the •".( n- 
distal portion of the transverse colon a-s it aj'pr'i.-.ci.i ^ 
the splenic flexure and th.ai the b.arium filh d hnu'-ir.i! 
forms are outlined in a similar fn.shion. The.'.- sl.r.dov. 
are intcrin-eted being edrm.a of the tnu-o'.-i ni tiw 
colon and it will be .veen that they are quite di''t:!'.i:t 
in appearance from the sh.adow.s of ctdonic .and ir.ti -- 
tin.al gas which can be .‘•eon in other portion^ of the 
film. Furthermore no such shadows are to tse cV 
•served in the radiograph which wn*; taken later. 

The clinictil picture n< presented licre w.-.e consid- 
ered to he one of an ticute gastro-inte‘:tin.'il alli rgy 
rather than a peritonitis for numerous reasons. The 
p.aticnt appeared to he in pain but he did not look 
The marked tache cerebrale, the past history of .al- 
lergic episodes, the ingc.stion of a large qu.antitt of it 
previously known olTcnding food before the onset of 
pain, together with the hi.sfory of two sister,-, being 
markedly food sensitive was presumptive evitbnte of 
an allergic reaction. This was later borne out by tin- 
finding of largo numbers of ensinophilrs in the inticu" 
obtained through the proctoscope, by passive trar‘f<r 
of sensitivity and finally by the rcjsrcKhirlion of id- r.ti- 
ca! symjitoms by the specific feeding of pork. It i' 
known that temperature reactions of varying degiifs 
can accompany an allergic roarlion i7>. It i- abo 
known from leukopenic index .sfu(iie>. tltr.t tb.e in- 
gestion of a food capable of producing ,a proficind 
.systemic .shock is followed by an immediate !eu!;op-'nin 
which in turn is frequently followed by a hyp<i- 
leukocyto.sis which jier.-i.st.s until food is taken ag.'.in 
( 8 ). 

It is felt that the film of a barium enema en 
during an attack of acute abdominal pain demon.strat* s 
an allergic reaction in the mucosa as will as- in tin- 
mu.sculnr iaycr.s of the colon. 
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SECTION V — Therapeutics 


Phenolpthalcin Administration to Nursing Women"^ 

By 

BERNARD FANTUS, M.D. 
and 

J. M. DYNIEWICZ 

CHICAGO, ILLINOIS 


question as to -which cathartics are excreted in 
the milk of nursing women to a sufficient extent 
to affect the babe has, it seems, not been so extensively 
studied as the importance of the subject would justify. 

Kwit and Hatcher (1) have investigated the excre- 
tion of phenolphthalein in five women who were given 
a single dose of from 0.03 to 0.09 Gm. of phenolphtha- 
lein and had milk dra-wn after intervals of six, t%velve, 
and eighteen hours. Not one of the fifteen specimens 
of milk afforded a pink color after the addition of 
sodium hydroxide, by means of which it is possible to 
detect as little as 0.03 mgm.-%. They conclude that 
a quantity of phenolphthalein helow this percentage 
could not exert any perceptible action on a normal 
infant. 

AUTHORS’ STUDY 

In view of the practical importance of the question, 
it seemed desirable to repeat Kwit and Hatcher’s 
study -^nth certain modifications of technic in order to 
make the results even more conclusive, if possible. 
We, therefore, administered to nursing women phen- 
olphthalein in doses ranging from 0.20 to 0.80 Gm: 
doses which -we found these nursing women tolerated 
veiy w’ell and in quite a proportion of cases without 
any resulting bowel movement. 

‘‘Yellow phenolphthalein,” a product developing in 
the course of the manufacture of phenolphthalein and 
differing from the U.S.P. product in color and also 
with respect to certain as yet unidentified principles 
which it carries, has come into considerable use, as it 
seems to have a higher degree of cathartic action. Be- 
cause of the interest which this use has created and 
also because even the 0.80 Gm. dose of U.S.P. phen- 
olphthalein was not uniformly effective in securing 
bowel evacuation in these bed patients, we gave to 
another group of women this ‘‘yellow’ phenolphthalein” 
in doses of 0.30 Gm. to 0.40 Gm., which, as -will be 
seen from the record (Table II), was quite consistent 

of PhnmacoJo"> art! Therapeutics, Coll^'re of Medicine, 
Unner<ity of llhnoU and the Cool. County Hospital; assisted by ji 
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in producing bowel evacuation : the dose of 0.30 Gm. 
was generally sufficient. - 

METHOD OF STUDY 

Either form of phenolphthalein was administered in 
form of the powder packed into capsules. 

A small quantity of milk was drawn altomately from 
the right and the left breast of women who had been 
given phenolphthalein 3 or 4 hours previously. The milk 
was draw in most cases both before and after nursing 
the babe; and, only when it became evident that there -was 
no difference in the specimens drawn at these two times, 


Table I 

Effect of Phenolphthalein (U.S.P.) Upon Nnrsing 
Women and Their Babes 


Date 

Name 

Dose 

E fleet on 
Mother 

Effect 

oaBaby 

Free 

Phtn. 

Conh 

Pbtn, 

Gm. 

B.M. 

Sramps 

Diarrhea 

11/3 

E. S. 

0.20 

0 

0 

0 

0 

0 

11/6 

C. W. 

0.40 

0 

0 

0 

0 

0 05iaC‘5ff 

11/8 

H. D. 

O.GO 

-i-h 

+++ 

0 

0 

0 

11/10 

L, N. 

o.co 

0 

0 

0 

0 


11/12 

A, P. 

0.80 

0 

0 

0 

0 

O.lOmg'fc 

11/13 

L.R. 

0.80 

a-+ 

0 

0 

0 

0 

13/14 

c. c. 

O.BO 

+ 

0 

0 

0 

O.03ni**% * 


was the securing of a specimen before feeding abandonc . 
The study was continued for twenty-four or more hours 
after the giving of the dose. 

The effect on the mother’s and the baby’s bowel mow- 
ments was carefully observed and recorded. 

Free phenolphthalein -was searched for by the addi wn 
of N/IO sodium hydroxide V. S. to the milk. By 
of this test it is possible, as stated before, to determine 
the development of a distinct pink tint, the presence oi a- 
little phenolphthalein as 1 part in 3,000,000. 

Conjugated phenolphthalein was searched for because i 
is known that a portion of the phenolphthalein that is a 
sorbed is "conjugated,” probably in the liver, by 
tion -with certain other as yet unknown bodies. In the ca . 
of the simpler phenols, it is knowm that sulphate an^ 
glycuronate combinations are formed, and that sueh eon 
jugation results in bodies that are largely 
and that do not have the characteristic physical or cnc 
properties of the original substance. The determination 
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Tabu; II 

Effect of Yellow Phcnolphthalein Upon Nnrehtg 
Women and Their Babes 


Date 

Knme 

Do^e 

KfTect on Mother 

Klrpct 

onBahy 

Free 

f 

ConJ. , 

\ 


Cm, 

B. JC 

Cramps 

rhoa 

rie.n. 

Thin. ; 

[n/ic 

E. C. 

0.20 

0 

0 

0 

0 

0 j 

! H/J7 

M. F. 

0.40 

0 


0 

0 

0 ’ 

11/IS 

G. W. 

0.40 

+~ 

0 

0 

0 

O.lOmc-C^- 1 

n/19 

M. S. 

0.10 

•++ 

0 

0 

i 0 

, O.lOmc-f;^ 1 

U/21 

n. B. 

0.30 

4-4— h-f-r 

0 

0 

0 

i 0.03mc-Cs j 

11/22 

M. I-. 

0.30 

+ ■ 

0 

0 

0 

1 O.OOmr-'T. 1 

11/21 

K. r. 

0.30 

•f 

0 

0 

‘ 0 

] 0.03mtr-9r j 

11/25 

J, c. 

0.30 


0 

0 

; 0 

: 0,0.'mir-C<- i 

n/ 2 c 

n. L. 

0.30 

++ 

0 

0 

0 

0.G.1mr*Cc ‘ 

11/27 

K.E. 

0.30 

+-f-f 

0 

0 

0 

0 

11/29 

B. Q. 

0.30 

+ 

0 

0 

0 

0 

11/30 

L. C. 

0.30 

+ 

0 

0 

0 

1 

12/2 

M. B. 

0.30 

-t-b-t-f 

0 

0 

0 

0 

12/3 

E.H. 

0.30 

+-!- 


0 

0 

O.OSmfr.ri- 

12/1 

L. B. 

0.30 

( -f ~f- 

0 

0 

0 

0 


conjufratcd phcnolphthalein in the milk was carried on by 
the following process: 5 c.c. of milk and 5 c.c. of lOfj, 
hydrochloric acid wore heated on a water bath for two 
hours. This mixture was then transferred to a separatorly 
funnel and shaken out with several portions of ether. The 
assembled ether fractions were then shaken out with N/IO 
NaOH V. S.; and the amount of phcnolphthalein was 
calculated colorimotrically. 

RESULTS 

It was thought best not to burden this article with 
a detailed report of the case studies, but merely to pre- 
sent in tabulated form a summary of the data secured 
from this investigation which included the analysis of 
165 specimens of milk for free phcnolphthalein and 31 
tests for conjugated phenolphthalein. 

Table I shows the results secured from various doses 
of U.S.P. phenolphthalein. Table II gives the results 
obtained with yellow phenolphthalein. Our results 
agree with those of Kwit and Hatcher in that, even 
with the large doses employed, there was no free 


phenolphthalein in anp (>f the will: 
at least as far as the limits of noeur.'icy of this Ic'-t ;.sv 
concerned. The correctnres of tlm^e result'' i? a!‘o 
borne out by tiie fact tlmt no-.e af (he labirs c\e. 
veloprd any diarrheal trndeneier from the (ai:i:-p of 
this milk. 

We find conjugated phennlphthalrin pre.-cnl in ;.li 
the .specimens secured after the adniini-sf nation of 
white phenolphthalein and .“i.l..") per cent of the ca-*',: 
of yellow phenolphtlmlein administration, .and .-ih^’cnt 
in the remainder. The ohvions idea that con,uii.'r!'<‘J 
idicnolphthalein, the re.'ult of ab.-orption. i.s .mr-st lik<’]y 
to bo found the longer the phcnolpht/mlein in 

the bowel, in other word.« when th.ere is no 
action, is not entirely borne out by our re-mlt.''. The 
quantity of conjugated phonolphth.alein found in .all 
specimens is ortrcmely minute, ranging from o.(>r. 
mgm.-'';. to 0.1 mgm.-''r. with the majority .at O.O't 
rngnt.-ej.. Tin's means that tltere i-= at mo-t 1 pan it; 
1,000.000 and that gcnenilly it is only one-n.alf or or.i - 
third as much. From our results we can deflnitrly ray 
that conjupaied phcnolphihalcin in therr i» 

not lazalivc to the babe. 

CONCUSSIONS 

1. No free phenolphthalein is exetated in tiw nn'!!: 
of nur.sing women in the cour.-e of twenty-four hours 
or more after the taking of large and li!;"r.-jl do f • of 
phenolphthalein: of the U S.P. as well ;is of tiie y. l'ow 
variety. 

2. Jlinute quantities of conjugat' d phennlphth.-ib i:i 
are present in the largo majority of .all .^p'dinrit' of 
the milk of nursing women taking phenolphth.ah in. 

3. There is no obvious cfTect upon the bowel move- 
ments of the babe nursed by a wom.an who h.a' ta':"n 
phenolpbtlialcin. 

•1. Our rc.sults indicito that the yellow plifU'd- 
phth;ilcin is more .active ns a laxative in th,e bf.i 
patients studied than the U.S.r. prodiicl,’' 

■*Oar {hnnlw** ar^ l>f. l>a\M IfiP.'s *•* 

thi** ufon )>i^ s."0 to Dr. «• Wyr-'Vf*':'. t r 

(ftllhful •t'furinr of thf« r»v*r-’"?ry R-'fi ’.^i* r • ir 

rcf*on!irr of rr«u!l?. 
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SECTION VI — Abdominal Surgery 


The Pathological Physiology of the Stomach Following Sub-Total 
Gastrectomy for Gastro-Duodenal Ulcer* 

By 

FERNANDO MILANES, M.D.f 

HAVANA. CUBA 


W E have recently published a paper (8), in which 
we reviewed the pathological physiology of ulcei'- 
ous stomachs in 123 cases. Now, we present here a 
complementary study of 70 of those cases after sub- 
total gastrectomy on the same basis, in order to judge 
the end-results, with reference to the treatment of 
gastro-duodenal ulcers. The technique followed in our 
cases, most of them operated on by Dr. J. Lastra, 
was that called the “Reichel-Hoffmeister-Finsterer” 
method. 

The purposes of this study are the following : 

(a) . To determine, if sub-total gastrectomy creates 
a gastric pathological physiology, thereby producing 
pathological states other than those of ulcerous 
stomachs, affecting the digestive and nutritional func- 
tions of the patients. 

(b); To ascertain if sub-total gastrectomy di- 
minishes or eliminates the ulcer diathesis in every 
case. 

EXAMINATION OF OUR GASTEECTOMIZED 
PATIENTS 

We examined every patient in two different stages: 
(1 ) . At first, we exhibited in every one, the ordin- 
ary fractional Rehfuss test extending over three 
hours, using E. Boas’ test-breakfast. 

(2). Shortly after (on a different day) we per- 
foi'med either: (a) the histamine and neutral red tests, 
in tho.se eases indicating an “achlorhydria” at the first 
examination, or (b) the vagal inhibition test, in the 
event of having obtained at the first examination, 
greater or smaller quantities of “residual free hydro- 
chloric acid.” We performed the histamine (one mili- 
gram hypodermic) and neutral red (4-5 c.c. of 1% 
solut.) tests following the ordinary standard techni- 
ques. The vagal function test was performed, com- 
paring the acid figures before and after the injection 
of one millegram of atropin sulphate. These vagal in- 
hibition tests have been done to show the role played 

•*frrclimmriry roporl. Finnl report to he foIlowe<! In two year? or so. 
“Cuban contribution on Kn^trcctomics*' to reach a more favorable 
International approach. This paper will be published In detail, 
Includitu: tabulations in Archivos de Mcdicinn Intcma. of Cuba, 
Vol. 2. No. 1, Jan.. 103G. 

tA««isUint Professor of Metlicino, University of Havana Medical School, 
Submittotl Jnnuarj* 27, 1P3R. 
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by the vagus in the persistence of chlorydria after 
sub-total gastrectomy. 

RESULTS 

The functional disturbances found in our 70 gas- 
trectomized cases, examined in a period of about 3 
months after operation are: 

Gastric motility: Hypemotility was found in a 
54% (38 cases) . It was very intense in the 27% (19 
cases) ; hypomotility was found in 29% (20 cases) of 
w'hich in 6% (4 cases) it was marked; normal motility 
was found in 17% (12 cases). 

Bile reflux: We have found bile reflux in 47% (33 
cases) in the fasting stomach and in Gl% (43 cases) 
during the digestive cycle. 

Acid secretion: We found hypersecretion in 8% (o 
cases), hyposecretion 21% (15 cases), and normal 
secretion in 71% (50 cases). We found hyperchlory- 
dria in 17% (13 cases) in the fasting stomach and in 
23% (16 eases) during the digestive phase; hypo- 
chlorydria in 9% (6 cases) in the fasting stomach and 
2Z% (16 cases) during the digestive phase; normal 
acidity was noted in C% (4 cases) in the fasting 
stomach and in 3% (2 cases) in the digestive phase. 
Finally, -we found “achlorydria” in 68% (47 cases) in 
the fasting stomach and 47% (33 cases) during the 
digestive phase maintained over three hours. The 
average seci'etion (amount of juice) in the 70 cases 
was 21.8 C.C., and the average of acidity was: free 
acid 7 vols. and total acid 27 vols. , We also had 4(3 (9 
cases of variable acidity. 

Histamine and Neutral Red Tests: We had 21 cases 
with achlorydria in w'hich we performed these tests. 
We performed the histamine test in 12 cases obtaining 
83% of positive histamine i-esponses (no reappearance 
of acid) and 17% with histamine negative test (reap 
pearance of acid). We performed the neutral red tel 
in 21 cases and we detected the elimination of the 
colored dye in every one of the cases, but one case 
was considered doubtful. The average elimination 
time w’as 32 minutes and 36 seconds. 

Vagal function test: Only studied in cases with per- 
sistency of hydrochloric acid. It could be performc 
in 22 cases. Hyper-vagotonia (marked) was found m 
18% (4 cases) and slight in 55% (12 cases); to a 
73%. Hjqio-vagotonia in' 27% (6 cases'i. but norma 
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vagus never was observed. In every case the free 
residual acid was modified more or less, proving evi- 
dently the main role of the vagus. 

Mticous membrane condition: Alterations, including 
gastric cells, were present in 16% (11 cases) and with- 
out gastric cells 52% (37 cases). In' 32% (22 cases), 
the gastric mucosa was normal. (As evidenced by 
microscopical sediment examinations)’. 

All these results have been carefully noted in tabula- 
tions in our original manuscript but we are unable to 
include them here for lack of space. The complete 
records are displayed in the Archives de Medieina In- 
terna., Vol. 2, No. 1, Jan., 1936, issued from Havana, 
Cuba. 

COMMENT 

The findings of our 70 cases of gastro-duodenal 
ulcer treated by sub-total gastrectomy according to 
the Reichel-Hoffmeister-Finsterer method, tends to 
show in 55% to 60% of the patients, the creation 
of a pathological physiology exhibiting the following 
principal features : 

(a) Changes in motor function manifested by hj'- 
permotility and decrease of peristalis. 

(b) An easily maintained bile regurgitation into 
the stomach. 

(c) A more or less pronounced and permanent 
"achlorydria” ; in most of the cases it does not respond 
to r.ubcutanous histamine stimulation, but reacts with 
neutral red elimination, although the latter is some- 
what delayed and of low intensity. 

(d) A notable reduction of the diffuse inflamma- 
tory condition of the mucous membrane of the stomach 
(gastritis). 

The significance .of the pathological phj’’siology of 
these sub-totally gastrectomized stomachs is definitely 
anti-ulcerous by virtue of creating a beneficial achlory- 
dria with marked relief of the syndrome of vagal 
gasti'ic irritability characterizing gastro-duodenal 
ulcers. The mechanism creating this curative syn- 
drome after sub-total gastrectomy, consists in the 
elimination of hypervagotonia inherent to ulcers, and in 
the disappearance of the hormonal stimulus producing 
hydrochloric acid secretion, by the complete resection 
of the p 3 doric antrum. A correct technique is required 
and in some cases this syndrome after gastrectomy is 
modified bj’’ subsequent reappearance of acid secretion. 
In almost all these cases bearing the typical patholo- 
gical physiology after sub-total gastrectomy, we have 
seen an absence of clinical symptomatology, particu- 
larly if additional post-operative medical treatment is 
followed. On the other hand, in those correctly gas- 
trectomized cases with subsequent antiulcerous path- 
ological ph 5 ’’siolog 5 ’’, a certain adaptation to the new 
anatomic and physiologic condition of gastric function 
is effected, compatible with a relativelj’' normal diges- 
tive function. There ensues some widening of the 
gastric stump and in spite of the increased speed of 
emptjung, the anastomotic loop w'hich also widens, in 
its turn compensates for the relative gastric hyper- 
moti]itJ^ The alimentary contents are thus prepared 
properly for their satisfactory digestion. Thus it fol- 
lows that thei'e are no gross abnormalities in the 
stools, the indication of the deficiency of digestive 
function. (Footnote) 


Footnote: This may hccur more e.specially where Cuban 

tain themselves on .a diet which is carbohydrate and 

relatively low in animal protein and fat. £*aiior. 


We wish to call attention to the fact that, in the.-^o 
correctlj’- gastrectomized cases, the patients generally 
partake of a free national diet, as their social condi- 
tions will not allow them to undergo any additional 
dietary treatment. In the anastomized loop a true 
digestion, or clyunification, replacing the normal one 
is carried out. This seems to meet the requirements 
of a standard digestive function. These comments 
refer to that 60% of cases •with a normal course sub- 
total gastrectomy which has not met technical, opera- 
tory difficulties nor immediate or subsequent complica- 
tions. We shall now discuss the cases in rvhich the 
observations rvere otherwise. 

In about one-third of the cases, the above mentioned 
desired 'end-results w^ere not obtained. Another path- 
ological physiology occurs closely i-esembling that of 
genuine gastro-duodenal ulcer. In these other cases, 
w'e observed a persistenej’' of hypersecretion and hyper- 
chlorydria accompanied by hypomotility and food re- 
tention. In other instances, there was a greater or 
lesser persistence of acidity vaiying in degree, and 
the clinical ulcerous sympthomatology reappeared 
sooner or later. In many of these cases, we proved that 
the operative technique had been faulty; however 
even after a quite correct operation, no anti-ulcerous 
pathological physiologj- w'as created and the condition 
remained like that in gastro-duodenal ulcer. These 
cases (25 to 33(v of our series) justify the doubt of 
the surgeons wdio are opposed to sub-total gastrec- 
tomy, as to wdiether this procedure is capable of as- 
suring an antiulcerous post-operative condition. The 
frequency of peptic ulcer formation, inflammatory con- 
striction of the stoma, perivisceritis of the anastomotic 
opening, saccular dilatation, erosive residual hyper- 
acid gastritis, etc., after gastrectomies performed by 
quite competent surgeons, make one doubt the advisa- 
bility of considering sub-total gastrectom,v a standard 
procedure for the treatment of gastro-duodenal ulcers. 
On the other hand, we are encouraged b.v the succes.s 
obtained in most of our cases by our surgeon.s who 
have specialized in this type of sub-total gastrectomy. 
Referring to the truly inmediate suz'gical complica- 
tions of gastrectomj’, we must stress the point, that 
thej’’ ought not to be considered contra-indications as 
w'e have encountered few of these cases. The pre.scnce 
of paraljTic ileus, hemon-hages and stump perfoi-ation 
in the postoperative records of our gastrectomized 
patients are veiy rare at present in our countiy. 

In simimarizing these considerations, ^re can affij'm 
that because of the creation of an evidently antiulcer- 
ous pathological physiology, this type of suh-totaJ gas- 
trectomy appears to be the most effective opex’ation. in 
view of its results, in the treatment of gastro-duodenal 
ulcers, "when performed bj' .specialized surgeons. Of 
course, it should be performed only on evidently e.“tab- 
lished ulcers bejmnd the mucosa or accompanied by 
such complications as hemorrhage, perigastritis, etc. 
Gastrectomy should alwaj-s be follow’cd by adequate 
anti-ulcer medical treatment to facilitate the adapta- 
tion to the newly created ahatomic phj'siologic condi- 
tions of the gastrectomized stomach and to avoid a de- 
ficiency of dige.5tive and nutritional functions. Gas- 
trectomy, performed by the average surgeon, who is 
not po-ssessed of .specialization in this type of opera- 
tive technique, doe.s not produce equally .'^atisfactoiw- 
results though it alw'ays proves to be superior to any 
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other conservative procedures in the surgical treat- 
ment of ulcers. After experience with all the conser- 
vative operations, particularly gastro-enterostomy, we 
found a persistency of the ulcerous pathological physi- 
ologic syndrome under the same or worse conditions. 

CONCLUSIONS 

1. To investigate the pathogenesis and therapy of 
gastro-duodenal ulcer, we studied by gastric intubation 
70 cases in whom sub-total gastrectomy had been per- 
formed employing the technique of Keichel-Hoffmeis- 
ter-Finsterer. 

2. A complementary study of the gastrectomized 
patients with achlorhydria was accomplished by means 
of the neutral red and the histamine tests. 

3. Particular attention was paid to the gastrecto- 
mized cases who exhibited persistent free hydrochloric 
acid in varying degrees, by means of the vagal inhibi- 
tion test employing atropin. 

4. We have summarized our findings and have pre- 
sented as well, detailed comments on our findings ac- 
cording to the different functions (motility, bile reflex, 
secretion, chlorhydria, etc.), and have commented par- 
ticularly on the data obtained through the neutral red, 

, histamine, and vagal inhibition tests. 

•5. Alterations were found in 55-60% of the cases; 
these were characterized by hjiiermotility, pyloric in- 
sufficiency, changes in the gastric mucosa and achlor- 
hydria. These achlorhydrias have, in 83% of the 
cases, positive histamine reactions (without appear- 
ance of free hydrochloric acid) and in 95% negative 
reactions to the neutral red elimination test thus 
proving them to be functional achlorhydria due to in- 
hibition. This group of cases had been operated on 
mostly by our specialized surgeons. 

6. The alterations found in 25-30% of the cases 
were characterized by persistency of free hydrochloric 
acid, and in many cases, by a marked hyperchlorhy- 
dria. h.^Tiomotility, with food retention and slight gas- 
tritis. The vagal inhibition test by the subcutaneous 
injection of one mgm. of atropin sulphate proved the 
active role of the vagus in the causative mechanism of 
residual chlorhydric aciditj'. Most of these cases had 


been operated on by very capable surgeons, thousrh 
specialized in gastrectomy. ■ 

7. Gastrectomy after the Eeichel-Hoffmeister-Ri! 
sterer method acts as an anti-pathogenic operation fo 
ulcer, by creating a genuine anti-ulcerous patholocica! 
physiology, particularly when performed with a cor 
rect technique and with a resultant good anastomotic 
opening. The resection of the pyloric antrum anj 
vagal fibers ought to be as complete as possible in 
order to eliminate the hormonal and stimulating 
factors of the hydrochloric acid secretion. 

8. A satisfactory adaptation to the newly created 
anatomy and physiology, with the assurance of a re- 
latively normal digestive nutritional function is 
achieved. 

9. It is advisable post-operatively to institute a 
complementary medical treatment directed against the 
ulcer diathesis and to facilitate the functional adapta- 
tion of the gastrectomized stomach. 

10. Finally, sub-total gastrectomy appears to be 
the surgical intervention of choice; it is far superior 
to any of the various conservative procedures (gastro- 
enterostomy, etc.) for the surgical treatment of gastro- 
duodenal ulcers, though the best results are obtained 
when the operations are performed by surgeons who 
have specialized in this type of operation. The effects 
of sub-total gastrectomy even when performed with 
the best technique, are not completely adequate. There 
is always required a complementary medical treatment 
at the hands of one capable of appreciating the condi- 
tions present and capable of proper exhibition of that 
treatment. 
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4 -'(-iL cryptitis is one of the commonest lesions 
cau.-ing. directly or indirectly, local anal sjunp- 
tom.=. Directly, it is the source of prevalent subjective 
comp'laint; indirectly, because it is the essential nidus 
in th» pathogenesis of the gi-eat majority of anal 


fistulas and their immediate sequelae, peri-anal a 
scesses. These latter conditions would, in other 
be comparatively rare but for the antecedent crjTh 
Furthermore, in contradistinction to other anal lesions, 
which may for the most part be recognized by pa P® 
tion or inspection, the identification of crypts is no so 


S-lTittcd No.»'nl.cr 11. 1C35. 



Blaisdell — Anal Cryptitis 


189 


simple, and requh-es more experienced search. If 
rectal carcinoma, for example, is so frequently over- 
looked because of failure to make even a cursory 
digital examination, how much more frequently must 
the more hidden secrets of anal pathology fail of rev- 
elation. For all of these reasons the topic would seem 
to justify more consideration than has in the past 
been accorded it. 

We shall not interest ourselves at this time in the 
mentioned sequelae of cryptitis but only the uncompli- 
cated lesion itself. And as further limitation I shall 
confine my notes largely to clinical considerations, and 
particularly as related to my own observations. 

As an anatomical and 'pathological introduction, 
however, one should be familiar with the recent article 
of Tucker and Hellwig (3), which I particularly com- 
mend as a valuable and seholaidy contribution towaz'd 
a basic undex'standing of the condition. As an explana- 
tion of the frequency and persistency of cryptitis, 
these investigators have demonstrated the presence of 
preformed epithelial lined ducts, regarded as the re- 
mains of complex glandular organs as found in the 
lower orders of mammals, which open into the crypts 
of Morgagni and afford a ready path for infection. 
The infection was found to be primai'y in these ducts 
rather than in the crypts proper. The epithelial lining 
and poor drainage explain the failure to heal of them- 
selves or with conservative measures, in conformity 
with genez'ally. recognized surgical pzineiples. With 
one statement, however, I should like to take exception. 
Tucker and Hellwig state: “while the clinical import- 
ance of infected anal crypts is generally admitted — 
etc.” I am constrained to say that their importance is 
not widely even suspected, that common knowledge 
regarding them is rather limited to those who are paz*- 
ticulaz’ly interested in' rectal work, and that patients 
may suffer for yeai*s because some little ci-ypt is not 
found and ei’adicated. Anal cryptitis is the most fre- 
quently overlooked anal lesion. 

The local symptoms of awl cryptitis vary within 
rather naiTow limits. As is likewise the case with 
other anal conditions, complaint has usually extended 
over a long peidod of time when the physician is at 
last consulted, evidence of the universal antipathy for 
the hesitency of, rectal examinations. A crypt or 
several crypts, short or long, may be present without 
any symptoms whatsoever, and many such are found 
incidentally in the course of operations for other rectal 
conditions. The complaint for which relief is most 
often sought . is what the patient relates to be “an 
irritation” and cannot further describe or classifj'; or 
it may be out and out pruritus. Either one or the other 
of these syrnptoms may be present exclusively, or they 
may mei’ge one into the other at dift'erent times. As 
I write these lines, I am interrupted to see a boy of 19 
years who has had almost constant itching for the past 
year. So aggravated has this been that whereas previ- 
ously he had been a good student he did very poorly 
this , year and quit school in disgust after extended 
treatment elsewhere. He has tried all the ointments 
suggested by numerous drug clei'lcs and friends, ^ in 
common with most patients who consult a pi’octologist. 
On examination, the only pathology found is a pos- 
terior crypt 1 cm. long which is determined to be, as 
later described, the source of his difficulty. Heie, 
then, is a boy with a whole year of his life made use- 


less, and possibly the whole trend of his existence in- 
fluenced, by the failure pi’eviously to locate this crypt. 
The itching or* ii'ritation may be of a recuiTent nature, 
appearing and disappeaz’ing at different intervals, 
which may vary from hours to days or weeks. I should 
like to emphasize this point and offer it as evidence in 
controversion of an elsewhere expressed opinion that 
pruritus is a neurosis which may be cured by the in- 
jection of a long lasting anesthetic, the latter sup- 
posedly curing the patient by diverting his mind for 
several days. That is, patients occasionally present 
themselves, who without any treatment at all have ex- 
tended periods of relief, whose “vicious circles” are re- 
peatedly broken by nature without cure. 'Likewise one 
should not be optimistic too early regarding any thera- 
peutic procedure directed at pruritus, simple because 
a period of relief follows. The symptomatology of un- 
complicated cr 3 T)titis does not extend to actual pain, 
that symptom indicating the presence of other path- 
ology. I do not wish to imply that cryptitis is the sole 
cause of anal prui-itus or irritation, but certainly it is 
a common cause. 

I should like to say in passing that I do not see 
cases of pruritus, localized exclusively in the anal 
region, involving the genei’al causes of pruritus re- 
printed every year in extended outline foi-m. One can 
hardly pick up an article on pruritus ani without find- 
ing therein an elaborate classification of the causes: 
it is always the same, and is published and republished 
sevei’al times a year in the litei'ature. General causes, 
remote, systemic, and I’eflex causes, ai*e prominently 
displayed. No case i-eports are given, no claims for 
the relative frequency of such occurrences, no corrobo- 
rative data whatsoever, but the list is always the same. 
A voice in the wilderness* is that of Scarborough (1), 
who is so bold as to state that all cases are caused by 
pathological conditions in and around the anus. That 
is in keeping with my expeiuence. 

It is impossible to state with any degree of accuracy 
how frequently cryptitis is responsible for referred 
symptoms or for constituting a focus of infection. 
Wisely or unwisely, this is not so universally recog- 
nized a focus as the teeth and tonsils, etc., and so, 
many such cases may possibly be missed simply for 
lack of examination. Without rectal symptoms, these 
patients, would not of themselves, natui*ally, consult a 
proctologist. It would be the tendency of the internist, 
also, to overlook any such possible cases. (However I 
shall not say “these cases are probably more common 
than generally recognized.” This so often used phrase 
is most superfluous. From the nature of things, and 
as long as the human mind is frail in comparison to 
its objective pi’oblems, the statement is true of any 
human ill. It should be deleted from medical litera- 
ture) . The recent case report of sciatica undoubtedly 
secondary to an azzal focus of infection, reported by 
Smiley (2), is deserving of attention. 

Usually offending crypts are quite easily located 
after one has acquired proficiency in anal examination 
in general and searching for crypts in particular, 
though sometimes they are located only by diligent and 
persistent search. 

In the first place one is usually guided to the ap- 
proximate location of the offending crypt by the loca- 
tion of the abnormal sensation or its most aggravated 
area, or, if extensive, the spot where it first appeared. 
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The responsible crj-pt is not found anteriorly when 
the S5'mptom is posterior. Sometimes, on the other 
hand, it seems diSicult or impossible for the patient to 
very accurately localize the symptom by spoken de- 
scription, but he may be able to spot it wth reference 
to a probe or other instrument placed successively on 
different parts of the circumference. 

Then too, one is often guided by the presence of in- 
volved papillae adjacent to the crypt, they being 
noticeably swollen and reddened. Jlost frequently the 
offending crjiit is found between two such pathological 
papillae. 

One may enter, not just what just seems to be, but 
what actually is, a shallow and unoffensive crypt, and 
be content with letting the examination rest there. 
Further examination reveals what might be called a 
“secondary crjqit.” in communication with the first by 
a narrow neck. This secondary crypt may be narrow 
throughout its whole e.xtent, an ordinaiw blind sinus, 
or may widen out so that the probe point can be swept 
back and forth under the skin margin for as much as a 
centimeter, the structures together resembling an hour 
glass in arrangement. The rounded head of the probe 
may slip easily into the secondary pocket, or it may go 
in with almost a snap, and the patient says, “Oh, that’s 
tender there!”, as the probe enters and is swept 
around. Sometimes the area is so sensitive that these 
secondaiy sinuses or extensions can only be fully en- 
tered after the area is anesthetized. Crypts may easily 
be overlooked in the folds of the mucosa and amongst 
the papillae, and only be found sometimes after re- 
peated e.xaminations on different occasions. The 
secondarj- extensions, too, are easily missed, due pos- 
sibly to simpl.v luck — or lack of it — but it is theoreti- 
cally possible, and verj* probable, that the openings 
heal over, just like the external openings of fistulas, 
to break open at intervals, when they are more easily 
located. ffTiether these secondary sinuses or pockets 
are enlargements of the nomally found ductal struc- 
ture.s to which Tucker and Hellwig called attention, or 
whether they were originally but a part of the crypt 
and since separated by a partial or complete infective 
contraction, or whether they represent burrowing in- 
fections from the crypts or ducts one cannot say. 
Po.s.sibly they occur from various combinations. Practi- 
cally. it makes little difference. 

The mode nf ('xamination and the matter of instru- 
ments is important. The patient should be on his side, 
with the buttocks close to the edge of the examining 
table, the hip.s and knees bent at right angles, and the 
feet well away from the edge of the table so that the 
examiner seated on a stool can rest one elbow comfor- 
tably and with plenty of room on the table. The latter 
should be capable of being raised or lowered so that 
the position of the anus can be adjusted to eye level. 
The use of illumination permitting close, protracted, 
and comfortable scrutiny, is also essential; this cannot 
be accomplished by the light from a %vindow nor by a 
large bulky head lamp, both of which devices do not 
permit close visualization. A reflecting head mirror is 
possible, but best of all is a small powerful light which 
projects from between the eyes. The Hirschman 
speculum gives a more satisfactory exposure of the 


wmll of the canal then does the slide type of specuimr 
the wall being put on a slant corresponding to the bevel 
of the former instrument rather than parallel to t}i» 
line of vision as with the slide type. It is important 
to have several sizes, and to use the largest tolerated 
thus obliterating the folds of the wall making it as 
smooth and even as possible. Too often the attempt is 
made to do proctology with a single speculum or a 
single tjTie of instrument. One finds the different 
types are valuable for different kinds of work, and it 
took me a long time to discover that a speculum could 
be manipulated as a retractor, allowing the examined 
side to be put on a stretch or released, as desired, 
thus adding considerably to the scope and thorough- 
ness of examination. 

One cannot examine satisfactorily for crypts with 
the ordinary operating room tjqje of probe. It is 
necessary to have a long probe with a substantial 
handle, so that the instrument can be under adequate 
control with unobstructed vision. For examining (in 
contradistinction to operating) puiposes.it is desirable 
to have the hook on the end rather short, about -’g of 
an inch in length, and bent to a V shape rather than a 
U shape, and quite a ivide V, the angle being slightly 
wider than that which the bevel of the speculum makes 
•wdtb the long axis of the speculum. Then about two 
inches toward the handle from the hook (about the 
length of the speculum) the shaft may be bent very 
gently in the opposite direction, a verj' slight angle, 
which helps to keep the handle out of the line of vision, 
and which is adjusted at the time of examination and 
may require changing from time to time even in the 
same case. These directions result in the ability to 
explore the side wall with outward pressure, rather 
than -with a dovmward pull which is not in the direc- 
tion of the long axis of the ci’yqit and which results in 
hooking a small portion of the crypt — and so small a 
portion as to give the impression of a shallow and 
hence unoffending crypt — rather than demonstrating 
the crypt, with possibly a secondary pocket as de- 
scribed, in its demoniacal entirety. It is desirable to 
have at hand a number of probes of both fine and 
medium calibre with 'hooks of varjdng lengths from ’4 
to % of an inch long, and bent at different angles. For 
it is often inconvenient on spotting a suspicious area 
while slowly drawing the speculum out to have to stop 
and bend a probe several times until it fits the occa- 
sion. Having the various ones available in order 
obviates reintroducing the speculum over and over. 
Deliberation, care, and repeated examination are de- 
sirable, and often necessary'. 

Adequate treatment necessitates radical dissection 
of the crypt, preferably under local anesthesia. Linear 
incision by cryptotome or other instrument is u-'cle-^s, 
as recurrence will be inev'itable. To perform the di. 
section expeditiously and with the least discomfort 
the patient requires thought and practice. 
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CHRONIC ULCERATIVE COLITIS 

A very worthy contribution to this contentious subject 
is contained in the Sibrand Liips’ thesis for his doctor's 
degree in medicine at Gronigen. It has been translated 
into English by Dr. A. J. Baker and appeal’s in the 
'American Jounial of Digestive Diseases and Nutrition. 
Since 1922 when Bargen’s ivork stimulated discussion of 
the disease and consequently more papers on it appeared, 
I have seen no more thorough and constructive a report of 
an investigation of the subject. His findings on animal 
innoculations, cai-efully controlled, support Bargen's con- 
clusions as to the cause of the disease. He thinks one 
reason why some investigators failed to confirm the lat- 
ter’s results is that the vii’ulenee of the organism may 
diminish quite rapidly. Rapid isolation and culture are 
necessary as Bargen has indicated. 

Another factor may be the marked variability of virul- 
ence of the organism itself. The diplostreptocoeci Lups 
used were from a very acute case. 

Mogena studied eleven cases ivith severe ulcerative 
colitis, in eight of these Bargen’s diplostreptococcus was 
the only organism found. 

Shivartzman does not believe that the cause of the dis- 
ease is established yet. Whatever the cause is, the mucosa 
may become vulnerable to its flora especially B. coli. He 
has prepai'ed an anti-toxic anti-coZi horse serum of high 
neutralizing titre as determined by means of local skin 
reactivity to B. coli. Of 21 cases treated with the serum 
he reports good results in 18 of 21 cases, failure in 3. 

Felsen believes the cause of the disease is still unknown 
and states “it appears that some cases are the end result 
of a bacillary dysentery.” 

Bastedo suggests “At this stage (of our knowledge) 
might we not properly reclassify our cases into: ulcerative 
colitis with dysentery agglutinations and ulcerative colitis 

without dysentery agglutinations ” 

' TJiaysen %vi’ites on simple hemorrhagic proctitis and 
prpetosigmoiditis divorcing it from chronic ulcerative 
colitis. Admitting there are cases which are mild, do not 
progi’ess and are cured, this classification appeai-s to me 
a step backwai’d. 

CYSTS 

Enterogenous. McLanahan & Stone report two cases 
of enterogenous cysts associated with the rectum. The 
case histories are given; one patient was a woman of 
48 years, the other a one-month-old b'oy. The majority of 
previously reported cases were of cysts in the ileocecal 
region. 

In their own cases the cyst lining was definitely enteric. 

In their discussion the work of Evans, who emphasized the 
great preponderance of intestinal diverticula in early life, 
and Lewis and Thyng, who 25 years ago demonstrated the 
epithelial origin of these diverticula in the pig, rabbit and 
human embryos, is cited. The origin of enterogenous 
cysts is thought to be in these small diverticula and so it 
becomes easy to understand that such cysts and diverticula 
may in reality be different phases of the same process; 
thus it is not difficult to explain on the above basis the 
location of a cyst in the intestinal wall, be it submucosal, 
intermuscular or subserous. In addition, the tumor may 
lie at any point in the gut periphei’y, ante-mesenteric, 
mesenteric, or at an intermediate site. Many lie between 
the folds of the mesentery. 


In a case report by Hnghes-Jones of enterogenous cyst, 
the etiology is discussed from the standpoint of the origin 
of the diverticulum and from the basis of sequestz’ation. 
Pattison writes of 6. cases of malignant lymphoma. The 
localized type is of special interest to the surgeon. 

Cysts, Pilonidal. Twenty-one cases of pilonidal evst 
were treated fay Fergnson. After excision he used primary 
suture and had but one failure. 

Oldham states he has had 100% cure in 19 cases of 
coccygeal sinus since 1933 by primary union following ex- 
cision and suture with non-absorbable sutures. 

Cattell excises the sinus after marking out a triangular 
flap. * Excision is carried out, the flap mobilized and the 
wound sutured, closing the flap horizontally and longi- 
tudinally. My own experience with primary suture has 
convinced me that it has definite limitations. When once 
the incision becomes infected, as it vei’y commonly does 
because of its site, the sutui'e matei’ial acts as a foreign 
body to retain infection. Recurrence is perhaps more 
probable after primary union. As in any open granulating 
wound, a suspicious area may be curetted or excised; re- 
currences have been prevented in some of my own cases by 
careful post-operative observation. (See Transactions, 
1934, Pilonidal Cyst, Rogers). 

In a preliminai’y report of 6 cases examined by the 
Philadelphia post-graduate group in which pilonidal sinus 
or sinuses were injected with 5% methylene blue and 
X-rayed after Weeder's procedure, none of them showed 
communication with either sacrum or coccyx. 

Cysts, Hydatid. Lockhari-Mmnmery reports a hydatid 
cyst of the rectum. 

X-RAY 

The present study, by Kantor and Schlechter, w'as un- 
dertaken: (1) to determine the range of mobility of the 
cecocolon; (2) to establish criteria for excessive fixation 
and excessive mobility and to report their incidence; and 
(3) to determine the clinical significance, if any, of these 
departures from the normal. The material used was an 
unselected series of 383 cases (190 males, 193 females). 
The normal vertical range of mobility of the hepatic 
flexure is over 1 inch to under 3 inches. Normal variation 
in the range of the cecum is from over 1 inch to 2 ¥2 inches. 
Hypermobility of the hepatic flexure may be said to exist 
when the vertical range is 3 inches or more, and hyper- 
fixation when the vertical range is 1 inch or less. Hyper- 
mobility of the cecum may be said to exist when the ver- 
tical range is 2% inches or more, and hyperfixation when 
the vertical range is 1 inch or less. 

Excessive mobility in general occurs in 10% of cases and 
is associated with the asthenic habitus and with a high 
cecum. Excessive fixation of the hepatic flexure occurs in 
28% of cases; of the cecum in 43% of cases; and of the 
cecocolon in 20% of cases. In general, excessive fixation 
is associated with low ceca or with duodenal bands. Clini- 
cally hypermotility of the hepatic flexure alone is asso- 
ciated with RLQ pain and tenderness and with a tendency 
to colonic stasis. Hypermobility of the cecum alone is as- 
sociated with increased colonic irritability. Hypermobility 
of the cecocolon is a prerequisite for volvulus and intus- 
susception. Clinicallj’, hyperfixation of the hepatic flexure 
alone or of the cecocolon is associated \vith increased 
colonic irritabilitj'. Hyperfixation of the cecum alone is 
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apparently asymptomatic. The authors submit several 
drawings and six tables. 

Kaplan outlines the types of cancer cases according to 
treatment facilities required, w'hether ambulatory, home, 
or hospital. 

Bowing and Fricke give statistics on 500 cases of rectal 
carcinoma under radiation treatment. Radiation does not 
replace surgery but it has a distinct place in therapy of 
carcinoma of the anus, rectum and recto-sigmoid. Especi- 
allj"- should the higher grade tumors be irradiated. 

Weber reviews the development of gastro-intestinal 
Roentgen examination and stresses the importance of con- 
trast enemas and insufflation of air following expulsion of 
contrast enemas in diagnosing colon conditions. Diagnostic 
efficiency is dependent on the examiner’s familiarity with 
gross pathologic features of lesions as well as methods of 
examination. 

Berg describes a method for examining the digestive 
mucosa by means of a thick watery suspension of opaque 
substance as a coating rather than a filling material. The 
stomach and intestine must be carefully emptied previous 
to examination. 

DIVERTICULITIS 

•, Various theories continue to be considered in an effort 
to determine the exact mode of formation of colonic di- 
verticula. d’Abreu believes spasm and hyperactivity of the 
•circular muscle of the bowel to be factors of great import- 
ance and he suggests that excessive parasympathetic ac- 
tion is a cause of these particularly inasmuch as relief is 
obtained by belladonna and hyoscyamus. 

Edwards reserves surgery in diverticulitis of the colon 
for severe recurrent cases in which complications appear 
to bo imminent. A right side colostomy should precede re- 
section and should be done between attacks. 

Wcibic suggests allowing diverticulitis of the sigmoid to 
go to abscess formation, then drainage being made through 
the anterior rectal wall by a tube extending through the 
anus. 

Weber stresses the importance of contrast enemas after 
the method of Fisher and the insufflation of air following 


expulsion. Diagnostic efficiency is dependant upon the e.x. 
aminer’s familiarity with the gross pathologic features of 
lesions as well as methods of examination. 

Steivart and IlUck in an article on the roentgenographic 
differentiation between diverticulitis and cancer of the sig. 
mold bring out several points of interest in a ■well illuc. 
trated article. They used but a pint of barium at first 
examined the rectum and sigmoid thoroughly, thus avoid- 
ing confusion by other loops. The colon is then filled, and 
the entire procedure repeated after the patient has parti- 
ally emptied the colon and again after complete defecation 
often 24 hours after passing, as diverticula may be seen 
at this time which were not previously -visible. 

Lynch records a case of diverticulitis of the colon -with 
abscess formation caused by an enema-tip injury. 

FECAL IMPACTION 

Stewart and Illick cite a case of obstruction from four 
large fecaliths and show in their article an excellent re- 
production of the roentgenogram. 

FISSURE, PAPILLITIS AND PECTENOSIS 

The Philadelphia post-graduate group treated 4 cases of 
fissure by injection of Gabriel’s A.B.A. solution; it proved 
painful and unsatisfactory in these few cases. One c.c. 
quinine and urea hydrochloride injections fared little better 
in three other cases. Using smaller amounts others have 
found them quite satisfactory in subacute small fissures. 
“Three fissures located in the posterior site were excised, 
after which the technic as outlined by Buie, namely, sutur- 
ing the anal margin to the external sphincter muscle with 
catgut, was utilized. All three cases were followed by in- 
fection, and in one the sutures sloughed off.’’ 

Morgan reports 83 cases, which he operated, whose 
lesions could be explained by the presence of pcctenosis 
and a pecten band. He concludes that pectenotomy is the 
method of choice and advises against the practice of divul- 
sion in dealing with this condition. 


SECTION Ylll— Editorial 


NOTE', The ediiorial contribution jjublichcd in thie Journal repretent only the opinions of their xoritera. Suck beinp the case, ihit Journal 
or the American Gaetroenterolopical Aeaociation is in no way responsible for editorial ezpreBsions. 


PHOTOGRAPHIC AIDS IN CONSERVING SPACE 
IN SCIENTIFIC PERIODICALS 
IT has occurred to me many times that one solution 
to the difficult problem of publishing long papers 
would be to photograph all the tables and perhaps most 
of the graphs and reproduce them on one or two pages. 
Then the occasional investigator who wants certain 
details or who wants to analy-ze the data from a new 
point of view can copy out -(vhat he needs with the help 
of a magnifying glass. In some cases the whole paper 
or much of it might well be photographed in the same 
way and only the summary be set ilp and printed. 

Doubtless at first there would be some complaining 
but writer-s would eventually get used to the method, 
and would see its advantages. The other day I was 
talking to a physician who had had an article pub- 
lished in the American Journal of Digestive Diseases 
and Nutrition. He was most appreciative of two 
things. One, that his article had been sent to the 
printer as soon as it was received, and the other that 


he hadn’t received any annoying letter asking him to 
shorten the text and to cut down on the number of il- 
lustrations. It occqrred to me that in many cases a 
writer would be so pleased with prompt publication oi 
his whole paper that he wouldn’t gnash his teeth be- 
cause his tables were reproduced in miniature. 

Unfortunately, it is a rare author who realizes that 
few readers ever read more than the summary at the 
end and that even fewer examine tables or complicateo 
illustrations. Unfortunately, also, few authors realize 
how costly is the setting up of tabular material. 

One great advantage of shortening articles would e 
the possibility of publishing more papers in each issue, 
which would make the JOURNAL more interesting an 
more valuable. _ ... 

I think it probable that soon many physicians w 
become used to seeing technical material published m 
miniature. Already Science Service in Washington 
has ari'anged to supply books and copies of articles s 
an e.xpense of a cent a page. Each page is pho o- 
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graphed on motion picture film, and the microscopic 
text is read with the help of lenses which already are 
available for prices as low as $1.00. Larger and more 
comfortable reading devices will soon be available in 
all libraries.* 

Once, a physician becomes accustomed to. reading re- 
prints about an inch square, he will think nothing of 
seeing parts of the original publication put out in 
much of the same way. These innovations are upon 
us, so we might as well start getting used to them. 
Naturally, because of difficulties in printing and im- 
perfections in the surface of , magazine paper, the de- 
gree of reduction of the illustrations in a journal can 
hardly be as great as it is when film is used. 

Walter C. Alvai’ez, Rochester, Minn. 

^Note: Enlargements from films are available at five cents per page. 
These enlargements are approximately two-thirds of the size of 
commonly , used manuscript paper. _ An author may have photo- 
graphed on moving-picture films his whole manuscript and print 
but an abstract in a periodical. When correspondents request re- 
prints, the author refers them to the holder of the films who then 
. make enlargements from the films at the above mentioned nominal 
charge. Thus a periodical conserves apace by printing only complete 
abstracts and authors are freed from the expense of buying re- 
prints for gratis distribution. Editor. 


SIGNIFICANCE OF VITAMIN A DEFICIENCY 
^LINICAL and experimental observations within 
^ recent shears have furnished conclusive evidence 
that vitamin A must-be considered one of the most 
essential factors in nutrition. Vitamin A deficiency 
has been recognized in the past only when it reached 
an advanced stage, producing extreme malnutrition, 
with or without xeropthalmia. More recently interest 
has been aroused in the milder degrees of deficiency, 
the “twilight zone” of vitamin lack, with borderline 
states as described by Salter (1). Evidence is rapidly 
accumulating which suggests that permanent and ir- 
reparable damage to important organs may be pro- 
duced by a prolonged or slight degree of deficiency in 
one or more of the important vitamins. 

It has been demonstrated that the retina and cornea 
are especially rich in vitamin A and that their health 
and function are governed largely by the presence of 
this vitamin. Deficiency in vitamin A apparently 
effects the epithelial tissues in a specific manner. 
Eusterman and Wilbur (2) note the following in this 
regard : “The pathological investigations of Wolbach 
and Howe, subsequently confii’med by various other 
investigators, show that there is a substitution of 
stratified epithelium for normal epithelium in various 
parts of the respiratory, alimentary and genito-urinaipr 
tracts, in the eyes and in the para-ocular glands, or, in 
brief, metaplasia of the greater part of the ectodermal 
leaf of the body. Such changes may be followed by 
infection in the various organs or tissues. Thus, the 
maintenance of intact, healthy epithelial membranes, 
which constitutes the first line of defense against bac- 
terial invasion is a prophylactic function of this 
vitamin of the first importance.” 

' In vie\y of the importance of what may be termed 
“chronic states' of vitamin A lack,” it appears essential 
that the early signs and symptoms characteristic of 
the condition should be determined, and a simple 
method for its detection provided. It may be added 
that once the diagnosis is established, the use of caro- 


tene in oil (a vitamin A concentrate) furnishes an 
efficient and dependable means of therapy. 

A few years ago the appearance of an article by 
Jeans and Zentmire (3) directed my attention to the 
use of the visual photometer as a method for the de- 
tei’mination of the amount of vitamin A in the human. 
The rationale of this method and its application in an 
extensive study of the state of vitamin A balance in 
over 275 individuals has been described by us in an 
earlier communication (4). In a more recent report 
(5) we presented a similar study of 300 individuals 
made during the past year, and correlated our observa- 
tions on the vitamin A balance in various pathologic 
states with a review of the relavent literature. 

Our experience with the visual photometer suggests 
that this instrument furnishes a simple but accurate 
method for the detection of vitamin .A deficiency and 
an easy method whereby the clinician can check the 
response to treatment of the condition. The hundreds 
of tests made under our supeiwision showed decided 
uniformity in spite of the fact that they were made 
with the assistance of a number of different techni- 
cians. 

In a large number of subjects who were considered 
deficient at the initial photometric test, increased 
vitamin A storage indicated later at a second test fol- 
lowing carotene therapy was always coincident wdth 
the clinical improvement. Subjects in whom the photo- 
meter indicated no improvement also failed to show 
clinical benefit. 

One of the most interesting results of our study was 
the high incidence (83%) of vitamin A deficiency indi- 
cated in a group of over a hundred supposedly normal 
individuals, or subjects whose only complaint was 
lassitude, nervousness, or a general lack of a sense of 
well-being. 

This indicates that the diet of the average indivi- 
dual may not be complete and suggests the importance 
of the addition to the diet of a vitamin A concentrate 
to assure an ample supply. 

It seems that a more accurate and extensive study 
should be made of the sources vitamin A in the com- 
monly used foods, with especial reference to the 
marketing of fresh fruits and vegetables, together 
with a more careful checking and protection of the 
vitamin content of canned fruits, juices and vegetables. 

Another factor which may in part account for the 
rather widespread deficiency in both vitamins A and D 
is a deficiency in fats in the average diet. These 
vitamins are fat-soluble and are best assimilated in 
the presence of fats. 

The supplementaiy use of a concentrate is especi- 
ally indicated when the diet is deliberately limited for 
therapeutic reasons or to cause reduction in weight. 

It is also indicated during the following infectious 
processes. 

When studied with the visual photometer we found 
that all patients who had suffered recent attacks of 
pneumonia, bronchitis or other acute infections were 
deficient in vitamin A. The majority of these showed 
marked improvement with large doses of carotene in 
oil.* The past history of many of these patients indi- 
cated that their diets had been deficient in vitamin A. 

Clinically one or more of the following symptoms 

^Furnished throush the courtesy of the S. M. A. Corp., Cleveland, Ohio. 
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■was noted in indi-riduals sho'wn by tests -with the visual 
photometer to be deficient in vitamin A: (11. General 
lack of vigor. (2). Fatigue out of proportion to the 
difficulty of the task or the age of the indiNidual. <SU 
Lack luster of the cornea. (4). Xervous irritability 
and loss of sleep. (5). Dryness of the hair and rough- 
ening of the skin. (61. Ptosis of the eyelids. (71. 
Visual difiiculties similar to those -which are character- 
istic of night blindness. 

Ira O. Park, liluskogee. Oklahoma. 
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ALLERGY AXD THER.A.PEUTICS 

I X the course of medical practice, clinical evidences 
of allergy frequently crop up. So bizarre and so 
unexpected may be allergic manifestations, that it be- 
hooves the physician to think of them -when presented 
•with anomalies •a-hich do not conform to accepted 
, symptom-complexes depending on -what we are pleased 
'to call "organic” lesions. 

Foods, feathers, fabrics, furs, pollens, perfumes, 
danders, creams, lotions, dyes, shoe polishes — the list 
is legion — any or all. to "susceptible” persons, may 
account for so wide a range of transient, or even per- 
manent, functional, pseudo-organic or, eventually 
organic, upsets, that practitioners must indeed, be pos- 
sessed of super-wisdom or blessed -with uncanny luck, 
if they escape confusing allergic states with essential 
disease. 

It is of more than passing interest that not uncom- 
monly by the agency of the very medicaments which 
physicians exhibit to treat disease, allergic states may 
he induced, much to the annoyance of patients and 
often to the puzzlement of their physicians. Corn- 
starch in powders, wool-fat in ointments, mint or other 
“flavors” in solutions or tablets, rhubarb in the old 
stand-by, pidr. riiei comp., chocolate coating common 
TO pills — scores of drug substances or the vehicles, 
coatings or fluids by which they are presented to 
patients in “sensitive" subjects, themselves may be re- 
sponsible for a host of unique local or systemic devia- 
tions from the normal. And such departures not all 
are ephemeral or evanescent; serious organic damage 
to the liver, kidneys, lung, heart muscle or central 
nervous system m.ay supervene upon massive dosage 
or what may be considered “safe.” or even minute 
quantities, exhibited over prolonged periods. 

Xowhere is this more strikingly sho-wn than by the 
disastrous effects upon the liver following the admin- 
istration of the salicylates or derivatives — notably 
cineophen — to susceptible individuals. Here and there 
one even reads reports of so -widely used, and for years 
proved harmless, drug as the cathartic, phenolphtha- 
lein, being held responsible for allergic organ-damage 
to a fatal degree. True it is that, in certain instances 
where phenolphthalein has been set forth as being re- 
sponsible for death in evidently susceptible persons. 


other drugs — as the salicylates — or bacteria cr tcrin 
food-derivatives may have brought abaut j'atal 
yet, as literature accumulates, it becomes tviden' 
in certain infrequent individuals. pheEo!phtha3=^ri 
capable of inducing the allergic state, quite as nD'.a'',C. 
as are rhdbarb, aloes and similar commcair —.1 
scribed cathartic medicines. Xow that physidans' a'- 
tention is directed to the matter, doubtless, as data ai 
recorded, many usually employed medicinal areui,j-ri2 
be found to be “toxic” — ^in the allergic meaninr. Par- 
ticularly will evidence become more extensive if iudi-A 
duals continue to “prescribe Tor themselves'" and drar- 
shop clerks — ^not necessarily, pharmacists, for one t'r- 
serves few helpers of so high a grade. profissiDusIh- 
or in genera] educational raring — continue to sarisfr 
their demands. As conditions now exist, few. iuieei 
are the drugs which may not be purdiased triturut 
physicians' prescriptions at average crug-shDrs, -Kith- 
out or with the “sales' urge" of the person 'behind -if 
counter. 

Especially reprehensible is it that our central, state 
and local governmenhal incum'bents find scant lerai 
restraints, lor, if there are such, they ignore tisnl, 
to the indiscriminate sale of drags to whomever trisies 
them. And. in these days of economic distress, self- 
prescribing has become a -widely spread cu.noia; from 
relatives, friends, the corner druegrisL periodicals, the 
ever blatant s'nrieks of the radio, nay from even 
doctors, sick people learn the nzmes of drugs or rrep- 
arations and then, wholly without knowledge as to 
whether such are suited to whatever ails them, buy 
from the nearest shop. 

One cannot too strongly condemn the selling to anv 
one with the price, of those drugs available in the 
form of medicated “candy" or chewing gun. Such are 
marketed in tempting fom'i, the dose of drug per unit 
may not or may be stated in the package til it is. the 
print is as “fine" as are the *‘trick," but all-inpcnant, 
paragraphs common to insurance policies'! ; radio ana 
newspapers proclaim unhiushingly their miraculous 
virtues and, -without let or hindrance, annually a large 
proportion of our population buys and consumes mu- 
lions of units. Is it to be wondered that overdcising, 
ingestion of drugs over long periods or the talcng ci 
many and often incompatible “remedies'’' at times — ^ 
in the recently recorded instances of -“phenolphthaiem 
poisoning" — occasionally is followed by even fatal al- 
lergic response or in the absence of that serious in:;^ 
to esential organs? Such type of consequence to in- 
discriminate drug-taking, to be sure, calls for cfluiicm 
in the exhibition of remedies to susceptible indivi- 
duals, the recognition that certain persons ore '‘sensi- 
tive” to even common drugs in therapeutic doeS 
(rarely, however, have serious effects followed tbs 
taking of commonly accepted doses) but what is ce- 
manded is that politicians and congressional lobbies 
cease their pernicious acti-rities and devote whatever 
brains and energj* they may possess properl.v to 
guarding our citizens. Suitable laws which actu^y 
are enforced in an honest, scientific and non-polittcal 
fashion, quickly could prevent reckless and earel5-=i^ 
dispensing. Until this much-desired. perh.aps Ltoptam 
situation is established, t'nen drug poisoning — wheibsr 
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“allergic” or from preposterous dosage — can be looked 
for with increasing frequency. 

Of especial importance is it that physicians realize 
the possibilities of allergic manifestation occurring 
and when they do occur be prepared not only to 
treat the disability but to recognize that the origin 
of the illness may be in what previously have been 
considered common, harmless drugs or mixtures. 
They arc such, unless they chance upon a “sensi- 
tive” subject or by constant use, they produce the 


“sensitive” state — a situation which rarely occurs 
when medicines are exhibited in accordance with 
physicians’ orders. Meanwhile, hysteric or inexperi- 
enced writers should not fill the pages of medical 
journals with “clinical reports” — often questionable as 
to accuracy — condemning medicinal agents which 
years of use and after millions of doses have been 
showm to be harmless to the major portion of the 
population. 

Frank Smithies. 


SECTION IX — Book Reviews 

(This section is open to contributions from any medical reader, whether or not a member of the Editorial Council). 


The Patient and the Weather. By William F. Peter- 
sen, Vol. 1, published, 1935, by Edwards Bi-os., Inc., 
Ann Arbor, Jlich. Price $3.75. 

I N his preface the author states with a good deal of 
justification that the young physician of today, 
with his training centered mainly about the infec- 
tions, is not mentally equipped to evaluate, is seldom 
curious to study, and is rarely competent to ti-eat 
properly a large group of chronic diseases. There is 
a great tendency to assume that all men and all guinea 
pigs are alike in their response to infection, and 
finally, too little thought is given to the fact that the 
environment may also influence the progress and the 
outcome of an infection. 

This first volume is intended to serve as a rapid 
survey of the field of meteoric medicine. The author 
hopes to lead the physician back to Hippocrates and 
the Golden Age of Greece. As he points out in the 
second chapter, Hippocrates paid much attention to 
the state of the weather during the illness of a patient. 
Actually, Dr. Petersen might have added that 100 
years ago William Beaumont still thought it advis- 
able to make notes of the direction of the wnd when- 
ever he was studjnng the stomach of Alexis St. Martin. 

The volume is largely a collection of maps of the 
United States showing with cross-hatchings of dif- 
ferent densities the percentage incidence of various 
diseases and bodily defects in the various states and 
in the white and negro populations. Petersen believes 
that these maps show a greater incidence of most dis- 
eases along the track of the storms which, origin- 
ating in the region about Japan, usually follow the 
coast of Asia and Alaska to enter the United States 
around Seattle. From thence most of them sweep 
through the northernmost two tiers of states, leaving 
through Maine and Newfoundland to go across the 
Atlantic and through Norway, Sweden and Finland to 
die out in northern Russia. 

Naturally, the greatest variation in the weather in 
this country is to be found along this track, and as a 
corollary of this, here we find the greatest meteor- 
ologic demand for adjustment on the part of living 
beings. Dr. Petersen feels, therefore, that here one 
should expect to find the greatest abundance of human 
wreckage. He believes also that this greater stress on 
human protoplasm in the northernmost states accounts 
for the fact that there the people average high in in- 
telligence while in the less stimulating South, the in- 


cidence of feeble mindedness is large. Similai'ly, in 
some states the people are radical while in others they 
lean toward fundamentalism. Petersen thinks he can 
explain also why Vermont produces more genius but 
also more insanity, also why tabes and paresis ai-e 
more common in certain states, and why the Negro 
who lives to a ripe old age in South Carolina, in the 
North becomes a pi'oblem for health officers. 

There is no question but that the facts charted in 
these maps deserve much thought and stud}% and a 
man could probably spend a lifetime searching for the 
causes underlying the different incidence of diseases 
in the several states. 

Although the reviewer is filled with admiration for 
Doctor Petersen’s tremendous industry in collecting 
and presenting the data, and although there is much 
in the theorj' that is attractive and plausible, he can- 
not yet accept as even probable many of the deduc- 
tions made. Actually the book would be more satis- 
fying if Doctor Petei-sen had only presented his maps 
with the bare suggestion that possibly the storm track 
has something to do with some of the peculiar heavy 
incidences of disease in the northernmost states. An 
enormous amount of careful work would have to be 
done before any definite conclusions could be drawn, 
and Doctor Petersen would doubtless make more con- 
verts to his views if he were to lead his readers more 
gently and more surely along the ground, facing meti- 
culously every objection and mentioning every other 
possible explanation for the observations made. 

In all this work Dr. Petersen should have at his 
elbow a number of devil’s advocates : one a man highly 
trained in the interpretation of vital statistics, an- 
other a teacher of logic, and another a careful student 
of trends of population in the United States. This 
man would know why California is full of invalids and 
old people, why Florida and Texas are no longer south- 
ern states, and from whence came most of the people 
seeking health or reci’eation, or oil. Dr. Petersen 
should have at his elbow someone to remind him con- 
stantly of how carelessly and hurriedly the draft ex- 
aminations were made, and how incomplete and value- 
less are most of the mortality statistics based on 
reports by general practitioners, especially in the more 
backward communities. As a pathologist, Petei-sen 
must know what a tremendous difference there com- 
monly is between the diseases that are found at a 
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necropsy and those which are listed on the history 
sheet filled in before the death of the patient. 

Looking at the maps, one finds for example, that the 
incidence of goiter is high along the western two- 
thirds of the storm belt but it is very low at the east- 
ern end. Is it not probable then, that the incidence of 
goiter has little to do with the weather and much more 
to do with the amount of iodine in the soil. Similarly, 
one can blame only indirectly on the storm track the 
tremendous incidence of tuberculosis in Califoi-nia, 
Arizona, North Carolina and New Mexico. One would 
be inclined to look for some decided reason for the 
high incidence of multiple sclerosis in drafted men 
from Minnesota, Michigan, Connecticut and Delaware. 
But does this high incidence appear also in the United 
States’ mortality statistics, and has it been constant 
for any length of time? It would not seem to be due 
to the storm track because other states along this track 
are practically free from the disease. 

No statistically minded person would ever feel like 
accepting inferences from Dr. Petersen’s maps until 
corrections had been made for age of population and 
for the tendency of invalids and aged persons to crowd 
into certain states like California and Florida. Great 
care would have to be taken also to avoid drawing 
inferences from such facts as a high mortality from 
cancer or brain tumor or several of the rare diseases 


in Minnesota or Maryland where the presence of 
large medical center attracts thousands of people clo« 
to death. It would seem that this influx of dyint 
people must affect the mortality and morbidity statis- 
tics of some states. 

Perhaps a safer and a simpler way of getting at 
some of these problems of meteorologic medicine would 
be to compare the incidence of disease in different 
universities within and without the storm track as 
obsei-ved by able physicians in the student health s’erv- 
ices. If the reviewer remembers correctly, such a 
study, made years ago of the incidence of colds at the 
universities of Michigan and Stanford, showed no par- 
ticular difference. 

With all his objections, the reviewer does not wish 
to be understood at decrying this type of study. To 
him it is fascinating and well worth the labor of a 
life-time. He wishes Dr. Petersen well ; he fears only 
that the doctor’s tendency to blame everything in- 
cluding eclampsia on the weather will antagonize the 
very men who would gladly go along with him. It 
would seem a wiser course never to mention an effect 
of weather until the proof of the association is con- 
vincing, and all other possible explanations have been 
disposed of. 

Walter C. Alvarez, Rochester, Minn. 


SECTION Xi— Societies, Programs and Proceedings 


Thirty-Seventh Annual Meeting American Proctologic Society 

Kansas City, Monday and Tuesday, May 11 and 12, 1936 

Headquarters: The Kansas Citian 
Arrangements : 

Dr. Fred B. Campbell, Dr. Daniel Morton, 

Dr. George H. Thiele. 


HE AMERICAN PROCTOLOGIC SOCIETY, or- 
ganized in 1899 for the purpose of "investigating 
and disseminating knowledge relating to the rectum, 
anus and colon,” is a society with a definitely limited 
membership, divided into Felloivs, Associates, Honor- 
ary Fellows and Honorary Associates. 

Regular and orthodox practitioners, members of the 
American Medical Association, and not affiliated with 
medical groups admitting those not members of the 
A. M. A., are hereby cordially invited to attend the 
37th Annual Meeting in Kansas City, Monday and 
Tuesday, May 11 and 12 — ^the week of the A. M. A. 
meeting. 

Physicians fulfilling the above requirements who are 
especially interested in Proctology are eligible to sub- 
mit applications for Associate Membership after at- 
tending at least one meeting of the Society and one 


meeting of the American Medical Association Section. 
For additional information, address the Secretary’. 

Curtice Rosser, M.D., F.A.C.S., 
710 Medical Arts Bldg., Dallas, Texas. 

TENTATIVE SUMMARY OF EVENTS 
Sunday, May 10 

12 Noon — Registration. Kansas Citian. 

2 P. M.— Ride over Kansas City and environs. 

Monday’, IMay 11 

8:00 A. M. — Registration. Kansas Citian 
9:00 A. M.— First Scientific Session. Rans“s 
Citian. 

12:00 Noon — Luncheon. Kansas Citian. 

1:30 P. M.— Second Scientific Session. Kansas 
Citian. 
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8:00 P. M. — Executive Session. Kansas Citian. 
Fellows only. 

Tuesday, May 12 

8:30 A. M. — Third Scientific Session (Sympos- 
iums). Kansas Citian. 

12:30 P. M. — ^Luncheon. Kansas Citian. 

2:00 P. JI. — Operative and Dry Clinics. The 
Kansas City General Hospital. Dr. 
Campbell and Associates. 

8:00 P. M. — ^Annual Proctologic Society Dinner. 

K. C. Athletic Club. (Registered 
guests invited). 

Wednesday, Thursday, Friday 
Section on Gastro-enterology and Proctology, Amer- 
ican Medical Association. 


THE SCIENTIFIC PROGRAM 
Presidential Address : 

Dr. Frank G. Run.veon, Reading, Pa. 

Report of Committee of Arrangements: 

Dr. Frederick B. Campbell, Kansas City. 

Memorial to Dr. Linthieum : 

Dr. A. B. Graham, Indianapolis, Ind. 

Review of the Literature of 1935 : 

Dr. Ghas. E. Pope, Evanston, 111. 

Report of Committee on Physiotherapy: 

Dr. E. H. Terrell, Richmond, Va. 

Case Reports 

(Speakers are allotted five minutes, and there is no 
discussion). 

Fistula in Ano with extension to lower limb: 

Dr. Hugh Beaton, Fort Worth, Texas. 

Cases of Imperforate Anus: 

Dr. W. W. Green, Toledo, Ohio. 

Fistula, Pilonidal Sinus, Cowperitis in one individual: 

Dr. A. G. Carmel, Cincinnati, Ohio. 

Cancer in Vestigial Neurenteric Canal: 

Dr. HaiTy C. Guess, Buffalo, N. Y. 

Factitial Proctitis: 

Dr. Nils 0. Byland, Battle Creek, Mich. 

Formal Papers (15 Minutes) 

The Varietj" and Distribution of Gross Lesions in 
Lymphopathia Venerea : 

Dr. Collier F. Martin, Philadelphia, Pa. 

Fistula in Ano (Motion picture presentation) : 

Dr. Dudley A. Smith, San Francisco, Calif. 
Anterior Ljnnphatic Abscess; 

Dr. Louis A. Buie, Rochester, Minn. 

Drainage in Certain Anorectal Operations: 

Dr. Louis J. Hirschman, Detroit, Mich. 

Pruritis Ani (Report of cases treated by injection of 
distilled water) : 

Di’. Harry E. Bacon, Philadelphia, Pa. 

Injection Treatment of Prolapse of the Rectum: 

Dr. F. B. Bowman, Hamilton, Ontario, Canada. 
Association of the Proctologic and Urinary Tracts; 
Dr. Frank H. Murray, Chester, Pa. 

The Symposiums 

The Session on Tuesday morning will be set aside for 
three symposiums on phases of proctology of 
definite current importance: 


Diverticulosis and Diverticulitis ^ 
Pathological Considerations : 

Dr. Emsley T. Johnson, Pathologist to St. Joseph 
Hospital, Kansas City. (By invitation). 

Clinical and Therapeutic Status of Colonic Diverti- 
culosis : 

Dr. Henry LeRoy Bockus, Professor of Gastro- 
Enterology, Univ. of Penn., Graduate School 
of Medicine, Philadelphia. (By invitation). 
Surgical Management of Colonic Diverticulitis: 

Dr. Thomas E. Jones, Cleveland. 

Discussion opened by: 

Dr. Fred Rankin, Lexington, Ky. 

Causes of High Rectal and Low Back Pain 
Tonic Spasm of the Levator Ani, Coccygeus and Piri- 
formis Muscles; Relationship to Coceydynia and 
Sciatica : 

Dr. George H. Thiele, Kansas City. 

Rectal Pain Associated with Sacro Illiac Strain: 

Dr. Malcolm R. Hill, Los Angeles, Calif. 
Discussion opened by: 

Dr. Frank Dickson, Kansas City. (By invitation). 
Pilo-Nidal Sinus 
Etiology, Pathology, Diagnosis: 

Di'. William Strobel, Duluth, Wis. 

Surgical Management : 

Dr. Martin S. Kleckner, Allentown, Pa. 
Discussion opened by : 

Dr. Walter A. Pansier, Minneapolis. 


THE AMERICAN MEDICAL ASSOCIATION 
In addition to the informative papers which will be 
heard at the annual meeting of the Society, the tenta- 
tive program of the Section covering the specialty 
during the A. M. A. meeting immediately following 
indicates that the following subjects of special interest 
will be presented before that body: 

Multiple Polyposis (McKenney) 

Disseminated Polj'^posis (Mayo and Wakefield) 
Etiology of Pruritis Ani (Tucker and Hellwig) 
Surgical Treatment of Pruritis Ani (Pruitt) 
Routine Colon Examination (Hirschman) 

Carcinoma of the Rectum (Brindley) 

Recurring Carcinoma of the Colon (Thompson) 

Ladies Entertainment 

The wives of all members and guests are assured 
that every effort will be made by Mrs. Campbell and 
her Committee to add to their pleasure during the 
meeting of the Society. 

Headquarters 

The Kansas Citian Hotel. The Registration table 
for both doctors and their ladies will be maintained 
at the Kansas Citian. The usual registration fee of 
$5.00 will be in effect and will be applied, as is custom- 
ary, to all registrants, including members of families. 

The Annual Transactions for 1935 
have been published in one volume, which may be pro- 
cured from the Editor, Dr. Herbert I. Kallet, Macabees 
Bldg., Detroit, upon remittance of $5.00. This volume 
contains a full record of all the papers and discussion 
of the 1935 meeting in Atlantic City, is well illustrated 
and handsomely bound. 


SECTION Xll--“The Clinic 


Obstipation with Long Continued Vomiting: Effect on the Teeth 

By 

J. ARNOLD BARGEN, M.D.-"-^ 
and 

LOUIE T. AUSTIN, D.D.S.t 

ROCHESTER. MINNESOTA 


WOMAN, aged twenty-six years, who was a school 

rSc teacher and a native of Mississippi, came to this 
teachei a because of life-long constipa- 

clinic on June, 22, IJ , ^ „us.f,mte She never had 
tion which had been cathartics 

had bowel "^^^™^f,"^7become older, this condition 

had^ become b^d' be'^ome ^I'i^essiSy 



Fig 1. Elongated and dilated colon. 
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Pig 2. TWO Views Showing eroaion Of the anterior teet 

the result of long standing emesis. 

after nearly every meal. The ^^bad occurred 

iting had been somewhat projectik.^^d^^^^^^^^ 

almost as soon as food had leac substaii- 

had consulted many P^h'smians, 

tial relief. Early in l^^S, the value ^ 

calcium had been found to be ec > 

roid extract and calcium E uc ‘ surgical 

scribed. About the same time, m] bad 

pituitrin had been begun; these, plus 
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Flq. 3. Effect of lonq standinq emesis on the teeth with 
fillings. 


yielded bowel movements, and since the evacuations 
had been so much more satisfactory than they had 
been previously, she had continued this treatment for 
many months. 

VTien she ivas examined at this clinic, her weight 
was 72 pounds (32.7 kg.) and her height was 5 feet, 
4 inches (1G2.6 cm.). The values for the systolic and 
diastolic blood pressure were 92 and 58 mm. of mer- 
cury respectively. She tvas literally a “walking skele- 
ton.” The value for the hemoglobin was 9.7 gm. per 
100 c.c. of blood. The erythrocytes numbered 3,400,000, 
and the leukocytes numbered 3,000 per cu. mm. of 
blood. A differential count of the leukocytes revealed 
the following values; 41.0 per cent for the lympho- 
cytes, 4.0 per cent for the monocytes, 51.0 per cent for 
the polymorphonuclear neutrophils, 2.0 per cent for 
the eosinophils, and 1.0 per cent for the basophils. The 
values for the gastric acidity were 40 and 20, respec- 
tively, for the total and free hydrochloric acid with a 
120 c.c. test meal, and according to the method of 
Topfer. Eoentgenologic examination of the stomach, 
esophagus and duodenum did not reveal any abnor- 
mality. Roentgenologic studies of the colon showed it 
to be long and somewhat dilated (Fig. 1). There was 


no evidence of intrinsic disease. Numerous urinalyses 
disclosed that the urine was normal. A peculiar find- 
ing was the erosion of her anterior teeth (Fig. 2) and 
occlusion. One of us immediately suspected that these 
dental changes were the result of the continuous and 
repeated vomiting. It will be noted that her anterior 
teeth do not strike because of loss of substance, and 
that only her molar teeth are in occlusion. It was 
found that the lingual surfaces of all anterior teeth 
were affected, both upper and lower. The enamel had 
disappeared and the underlying dentine was exposed. 
The labial surfaces were not affected at all. The in- 
cisor teeth were shortened considerably and the in- 
cisal margins were very shai-p. In the molar teeth the 
occlusal surfaces were chiefly involved. Fillings ap- 
peared as elevated islands of metal (Fig. 3) . 

The saliva had a pH of 8.0 ; her saliva probably had 
been normal at all times. 

The patient became aware of the dental condition 
about three years ago, because of sensitivity to ther- 
mal changes and so forth, with gradual increase of dis- 
comfort. The teeth were very sensitive and protective 
measures were inadvisable until regurgitation was 
controlled. This condition is similar to erosion which 
results from the use of hydrochloric acid in the treat- 
ment of achlorhydria. In such cases the labial surfaces 
of the teeth are decalcified. It was learned that vomit- 
ing had occurred some little time after eating and that 
her food had been swallowed several times. Rumina- 
tion is rather common among human beings, and prob- 
ably not much damage is done to teeth except when it 
occurs at night and allows the gastric contents to re- 
main in the mouth for a long time. The habit occas- 
ionally may be responsible for the condition spoken of 
as “soft teeth.” 

After a thorough discussion of the condition, a rigid 
anticonstipation diet was given. Three liters of 
liquid daily, and 15 drops of tincture of belladonna 
three times a day were given. She was also given 1/60 
grain (0.0011 gm.) of physostigmine salicylate, twice 
a daj^, by mouth. The bowels began to move, the vomit- 
ing ceased, and during a period of weeks there was a 
gradual return of normal function. As this occurred, 
the administration of physostigmine salicj late was dis- 
continued. When she was dismissed, she was advised 
to take a bulky type of diet and adequate amounts of 
liquids. During the six weeks in which this program 
was continued, she gained 10 pounds (4 5 kg ) and 
felt veiy well. 



ABSTRACTS 


CLINICAL MEDICINE 

Snell, Albert M. 

The Effects of Chronic Disease of the 
Liver on the Composition and Physio- 
Chemical Properties of Blood; 
Changes in Serum Proteins; Reduc- 
tion in the Oxygen Saturation of the. 
Arterial Blood. Ann. Int. Med., IX, 
690, Dec. 1935. 

The author’s thesis is that recogni- 
tion of the unusual power of the liver 
to regenerate and of its very large 
functional capacity does not explain the 
freedom of symptoms in many cases in 
which extensive anatomical lesions 
exist. The studies in this paper were 
directed toward searching for some 
changes in the blood which might ex- 
plain the ability of the liver to carry 
on when apparently showng an ad- 
vanced disease in one group of cases, 
whereas, in another group much less 
anatomic changes obtain, yet all the 
signs and symptoms of advanced hep- 
atic disease are found. 

From these clinical observations he 
proceeded along two lines in search of 
the changes which appeared to lead to 
progressive disintegration of the hepatic 
structures, as well as, alterations in the 
Ijhysiological content. The studies were 
directed to changes in the blood in two 
directions, (a) the probable relation of 
the liver to the maintenance of serum 
protein; (b) the changes in the oxygen 
content of arterial blood, secondary to 
hepatic disease. 

He found a fairly uniform disturb- 
ance of the normal albumin-globulin 
ratio, though the total proteins were 
not necessarily reduced; attention is 
invited to the rapidity with which the 
changes in total protein and albumin- 
globulin ratio occur, and he suggests 
that these changes possibly have some 
prognostic significance; that the degree 
of malnuti-ition in many cases was not 
conspicuous, thus making it difficult to 
explain the rapidity of variations on a 
nutritional basis; that feeding of pro- 
tein had little effect on either the total 
serum protein or the albumin-globulin 
ratio. He agrees with other authors 
that the loss of protein through the 
ascitic or edema fluid does not seem to 
be a factor. He believes that clinical 
and experimental evidence seems to in- 
dicate a failure of production of protein 
or protein-building substances on the 
part of the liver with a disturbed equi- 
librium between the protein which is 
circulating and the protein which is 
stored. He concurs with the generally 
accepted belief that the reduced albu- 
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min content of blood .serum of patients 
with hepatic disease is closely tied into 
the production of ascites and edema. He 
did not often find that the total serum 
proteins had been reduced to the "edema 
level" (4 to 5 gm. per 100 c.c.), but 
thinks that the disproportionate reduc- 
tion in the serum albumin lowers the 
osmotic pressure of blood serum suffici- 
ently to result in transudation, particu- 
larly when venous stasis occurs. He 
believes that .such conditions as portal 
venous stasis and chronic peritoneal 
irritation play an important part in the 
production of ascites in hepatic disease 
and that the diminished serum albumin 
is a contributing factor only. He con- 
cludes this phase of his study with the 
following summary: “that one of the 
fairly constant effects of parenchyma- 
tous hepatic di.sease is i-eduction in the 
serum albumin and reversal of the al- 
bumin-globulin ratio; that these changes 
are most probably related to deficient 
production of protein by the liver, and 
that for this reason it may have some 
diagnostic and prognostic significance; 
and, finally, that the serum albumin is 
almost at or near a level which makes 
the production of ascites and edema 
relatively easy". 

Turning to a di.scussion of the pos- 
sibility of anoxemia as a factor in he- 
patic disease, after calling attention to 
the literature on the subject and de- 
scribing his method and technical de- 
tails, he quotes some cases upon which 
to predicate his theory and conclusions. 
The result can be no more briefly stated 
than to quote his own summary. “There 
are no constant demonstrable changes 
in the lung or circulation which explain 
the anoxemia curve in cases of ad- 
vanced hepatic disease; minor degrees 
of edema of the alveolar walls cannot 
be excluded; mechanical factors such as 
ascites and abdominal distention are 
not necessary for its production; to 
date it has been impossible to demon- 
strate any variations in the physiologi- 
cal behaviour of hemoglobin sufficient 
to explain the difficulty with which the 
blood of these patients takes up oxygen. 
So far as the effects of anoxemia on the 
symptoms and course of the disease are 
concerned, it suffices to say that an- 
oxemia, if of considerable degree and 
duration, can have only one effect, and 
that this would be an unfavorable one. 
It would also appear that the patient 
who has a chronic hepatic lesion is 
poorly equipped to adjust himself to 
even the less severe degrees of anoxemia 
because of the limitation in production 
of hemoglobin. Although the evidence 
is admittedly incomplete, there is much 


to suggest that anoxemia is at Ieas> 
one of the factors in which a viciom 
circle of progressive disintegration of 
the hepatic parenchyma is established,’' 
The relation of the foilowing proh. 
lems to the anoxemia in hepatic disease 
is still under investigation. 1. Arc there 
changes in the physical character of 
the blood which retard the rate of its 
oxygenation in the lung? 2. Are there 
hypothetical changes in the physiologi- 
cal behaviour of hemoglobin which can 
ho shown only by a consideration of the 
time required for its complete oxygen- 
ation? 3. Is the behaviour of the pul- 
monary alveoli as a site for oxygena- 
tion altered in some manner, possibly 
by changes in the alveolar wall with 
resultant difficulty in diffusion of oxy- 
gon, the so-called Brauer's pneumonosii, 
or does the engorged or contracted liver 
with its mechanically altered blood dew 
decrease the rate of filling of the right 
auricle and indirectly reduce the rate 
of blood flow through the pulmonary 
capillaries, thus reducing the speed at 
which blood can be oxygenated? 

Virgil E. Simpson, Louisville. 


JllATTER, 0. B. 

Enteric Cysts. Ann. of Int. Med., 

Vnl. IX, p. 797, Dec. 1935. 

The author reports a case of an en- 
teric cyst in a boy twelve years of age 
with symptoms of only a few days dur- 
ation and a diagnosis made only after 
microscopic study. The X-ray report 
suggested a pancreatic tumor, possibly 
of a cystic nature, and the preoperative 
clinical diagnosis was that of a probable 
pancreatic cyst. This diagnosis was 
based on the history of an abdominal 
injury, the location and apparently 
rapid development of the tumor, the 
X-ray findings and a Sugar Tolerance 
Test. 

The case is interesting because of (1) 
its unusual location in the transverse 
meso colon; (2) large size, constituting 

about 1/25 of the entire body weigbfi 
(3) its attachment, which permitted 
the removal of the cyst intact 
disturbing the adjacent intestines; ( 1 
the satisfactory postoperative coma- 


lompanying the report is a short 
mce to the nature of these cjs 
leories as to their origin and re- 
:e to some reported cases in 
ture illustrating their anatomiM 
on. These cysts are structural r 
.r to the intestines. They con a 
coid substance and are Imcu . 
dial cells with an underlying laijn 
nphoid tissue and smooth musci . 
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One theory as to their origin is that 
they spring from a bud or pouch along 
the intestinal tract and another is that 
they are related to the more common 
diverticula of childhood. The majority 
of the cases have occurred in childhood, 
though some have been reported in 
both extremes of life. The total num- 
ber reported to date is 28, the first one 
being reported by Franckel in 1882. The 
most of the cases have been found in 
ileocecal areas, which may be due to the 
fact that there is here found a remnant 
of the vitelline duct or yolk sac. (It is 
well known that when the proximal end 
of this pouch remains patent, the result 
is a typical Mechael’s diverticulum.) 
Partly because of their rarity these 
cysts are seldom diagnosed except at 
operations. 

Virgil E. Simpson, Louisville. 

SiMONDS, J. P. AND JeRGESON, FLOYD H. 

Late Changes in the Liver Induced by 

Mechanical Obstruction of the He- 
patic Veins. Arch, of Path., 20:4, 

Oct. 19S5, p. 571. 

The authors have attempted to ap- 
proach the subject of experimental 
cirrhosis of the liver from the stand- 
point of mechanical obstruction of the 
hepatic veins. They report the struct- 
ural changes found in the livers of 
dogs as seen from the 7th to the 60th 
postoperative day following the mechan- 
ical obstruction of these veins for 
periods of from 10 to 50 minutes. They 
found that the dog’s liver can withstand 
complete or almost complete stagnation 
of its circulation for periods of from 30 
to 50 minutes with relatively slight 
structural changes and functional dis- 
turbance. The reason for the lack of 
these changes is probably the fact that 
the liver normally uses relatively little 
oxygen as compared, for instance, -with 
that of the kidney and the brain. The 
amount of oxygen used by the liver of 
the cat, as reported by Winterstein, is 
about 1.1 cc. of oxygen per 100 grams 
per minute; that of the kidney 2% 
times and that of the brain 9 times 
greater. Other factors may enter into 
this protective mechanism. The out- 
flow fi'om the thoracic duct is in- 
creased 2% times during obstruction of 
the hepatic veins. Certain of the nor- 
mal functions of the liver, such as de- 
toxication, deamination, formation of 
urea and glycogenic activity may be 
factors protecting the hepatic cells 
against the effects of anoxemia. 

No structural changes comparable 
with a true cirrhosis were produced. 
Certain changes were observed, how- 
ever. Swelling and granulation of he- 
patic cells, seen frequently in the early 
stages, were still present in one dog on 
the 52nd postoperative day. Swelling 
of the hepatic cells from either hy- 
dropic degeneration or intracellular 
edema wth collapse of the sinusoids 
remained in the later stages. Fibrosis 
of the walls of the central veins was 


evident in the later stages also. This 
was the only increase in connective 
tissue found. None of these progressive 
or continued degenerative changes re- 
sembled true cirrhosis of the liver. 

N. W. Jones, Portland, Oregon. 

EXPERIMENTAL PHYSIOLOGY 

Rouques, Lucien. 

“Urticaria." (A special number en- 
tirely devoted to the question in the 
review, “Ntdrition," Paris, Tome 5, 
No. 1, 1935). 

Urticaria to heat or cold. Pathogen- 
esis and treatment. In these cases we 
have to do with a general reactivation 
of the organism towards cold and heat 
and with the vaso-motor system, excited 
by the colloidoclasic crisis, accompanied 
by a phenomenon of shock without the 
intervention of an extrinsec antigen. 
This would be due to autoanaphylacy. 

Urticaria to heat. The author doubts 
the existence of such an urticaria, 
and believes these conditions belong 
to digestive urticaria appearing after 
and due to the heat of the bed or 
the sun, and then produced by certain 
spectral rays, without shock, or would 
be due to perspiration, the eruption ap- 
pearing after an abundant perspiration, 
whatever the cause may be. The acid- 
ity of sweat is held responsible, but the 
role of the heat is unquestionable. A 
case report is given of a patient show- 
ing spells of rash or eruptions with 
pruritis under the influence of three 
factors; physical effort, mental effort 
(discussion, quarrel) and heat in a cer- 
tain point of the body. The spells were 
accompanied by itching with eruption, 
increase in the central temperature and 
blood eosinophilia at 10%; cold had no 
effect on this patient. This case showed 
a reflex action of the nervous system 
which caused a drop of the leucocytosis 
from GOOD to 3000. Hemoclasia is still 
to be proved in those instances and in- 
stead of a casal process, we might have 
to do with a co-ordinated process. 

Urticaria to cold. This form is ob- 
served whether after an exposure of the 
subject to the cold outdoor temperature, 
or to a local refrigeration, after the 
immersion of the hands in water. 

Humidity and wind would be neces- 
sary with cold to have a causal effect. 
Some individuals reveal urticaria fol- 
lowing river baths, whereas surf bath- 
ings produce no effect, or, when pass- 
ing from warm bath into a cold atmo- 
sphere. Urticaria is produced chiefly 
after a sudden cold, whatever the cause 
may be: air, water, ice, ethyl chlor- 
hyde, carbonic snow or ether evapora- 
tion. In all these cases cold plays a 
pi’imary role and pathogenesis remains 
the same. The eruption has been 
noticed as superimposed on the refrig- 
erated zone without going beyond it. 
No generalized eruption is noticed. 

Interpretation. This condition can 


be considered as a local vaso-motor re- 
action or as phenomenon of shock. 

Local reaction. Its role would be, 
in these cases, unquestionable. Erup- 
tion starts in the refrigerated zone 
even in a generalized rash. The origin 
is sympathetic. Some authors adopt a 
mixed theory: humoral, nervous, or 
perhaps cellular. One must admit with 
Widal, Abrami and Brissaud, that auto- 
colloidoclasia by cold is undoubtful. 
According to humoral reactions, these 
patients can be classified in three 
groups. 

First group: no hemoclasia. In those 
cases the humoral reaction is absent or 
not registered. 

Second group: atypical reaction. The 
immersion of a hand or forearm in ice 
water is accompanied in certain patients 
with leucopenia, inversion of the white 
cell formula and hypertension. In 
others, hypertension is replaced by 
hypotension with leucopenia, without 
inversion, etc. An alternation between 
vaso-dilation and vaso-constriction is 
noticed. A series of observations is 
quoted by the author showing leucopenia 
on the cold side and inci'eased leucocytes 
in the other members, the leucopenia 
passing from 12,000 to 15,800 in the 
left arm, after taking the right arm out 
of the ice, the formula coming back to 
normal after 12 minutes. These white 
cells variations are observed also in 
healthy individuals. Consequently, 
leucopenia has no signification to show 
evidence of a “shock” process incited by 
the digestive absorption of an antigen, 
not more than urticaria to cold incited 
by cold. This leucopenia by cold is 
merely mechanical and, as the author 
says, "the anaphylactic shock is essen- 
tially indicated by violent reactions of 
splanchnic origin proving a deep per- 
turbation of the entire organo-vegeta- 
tive system." 

The opposition between the blood for- 
mula of the periphareal veins (leuco- 
penia) and the central ones (absence 
of leucopenia) during the hemoclastic 
shock by cold on one hand, and hyper- 
leucocytosis and transsitory leucocy- 
tosis on the other hand in the heart and 
blood vessels, is too complex a phe- 
nomenon to be explained by a simple 
peripheric vaso-constriction. 

Third group: hemoclastic “crisis.” 
It is revealed by leucopenia, hypoten- 
sion and appearing in individuals pre- 
senting urticaria “a frigore” and the 
relations between shock and eruption 
are questioned by the author. In some 
individuals, the eruption precedes; in 
others, follows, crisis. From a biolo- 
gical standpoint, it is affirmed by the 
authors that the hemoclastic “crisis” 
must precede the clinical accidents, al- 
though cases have been observed where 
local urticaria appeared immediately 
after immersion of the member into ice, 
whereas, in others, it is more tardive 
before generalizing. In the former, it 
is a merely local vaso-motor reaction 
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caused by cold, and in the lattei' in- 
stance, it is the consequence of a gen- 
eral shock. This phenomenon is chiefly 
observed in patients ■with hemoglobi- 
nuria. A case is quoted of a man -who, 
ducked in a cold bath, suddenly showed 
various troubles with collapsus and re- 
peated lypothemias, followed by an 
eruption IB minutes after the bath. 
Obviously, this case of tardive urticaria 
is due to collapsus. Frequently also, 
hemoglobinuria (paroxystic) with 
hemolysis is observed. 

Urticaria to cold. Whatever the 
pathogenesis may be, shock to cold ex- 
ists. According to certain authors 
(Widal) “cold suddenly dissociates 
certain plasmatic colloids already com- 
bined, and this sudden dislocation, in 
disturbing the static balance of the col- 
loids realizes a true physical hetero- 
geneity of the constitutional albumins 
and proteins, which is equivalent to a 
sudden introduction of foreign proteins 
into the blood. According to others, 
cold effectively reduces the formation of 
the proteins modified by heterogeneity, 
the origin of which is chemical and no 
more physical: there exists a true urti- 
caria to cold, of which the tests of 
passive transmission demonstrate the 
reality.” 

A series of experiences realized with 
the serum of those patients injected to 
healthy individuals and followed by an 
application of ethyl chloride on the 
points of injection shows that the hyper- 
sensitiveness to cold is easily transmis- 
sible. For the authors the transmissible 
hypersensitiveness to cold is not of urti- 
carian origin and they conclude: “that 
hypersensitiveness can be compared 
with the hemoclastic crisis where cold, 
in certain conditions of terrain, pro- 
duces a local vasomotor reaction and, 
on the other hand, a phenomenon of 
“shock” resulting from the hypersen- 
sitiveness of the organism towards the 
proteins modified by cold; in most of 
the cases the local vasomotor reaction is 
the only intervening factor to pi'oduce 
the eruption and the shock had no 
clinical expression.” 

Phlogogeneous and histammolikc sub- 
stances. Dermographism according to 
some authors is the result of a local 
formation of a phlogogeneous sub- 
stance, as in the eruption appearing 
after cold, this substance coming to for- 
mation locally and playing the role of 
an antigen, w'hich, combined with the 
“anticorps” which give birth to an 
eruption. Still, Vallery-Eadot believes 
this fact is not proven, and according 
to him, this substance would rather be 
liberated by the formation of rash, 
which, acting as an antigen would pass 
into the general circulation. With 
Lewis, histamine already in the skin of 
glucose, would be liberated under the 
influence of multiple factors increasing 
the permeability of the . capillaries, so 
that “urticaria to cold depends upon the 
liberation of histamin-like substances 


under the influence of refrigeration.” 
Vallery-Radot refuses such a theory, 
and, according to him, intermediate 
phenomenon would exist, unknown to 
us, and the liberation of this histamino- 
like substance could be incited by the 
stimulation of certain splanchnic fibres. 
But, there again, the question is in sus- 
pense. 

Treatment. The treatment, according 
to Rouques, is painstaking and dubious, 
because there is no consistent method 
of success, and one must pi'oeode by 
successive steps. With certain indi'vi- 
duals, atropin and policarpin are suc- 
cessful, whereas daily injections of ad- 
renalin during 20 days followed by 
ingestion of high doses of adrenalin 
have stopped some urticaria to cold. 
Adrenalin should be administered care- 
fully on account of general reactions. 
Ephedrin is comparable ■\vith adrenalin. 
Other substances such as jaborandi, 
pilocarpin atropin and beiladona give 
inconsistent results. Some authors have 
suggested repeated injections of hista- 
min, which Vallery-Radot does not be- 
lieve are justified. The action of hista- 
min is little known, and its results 
contradictory. 

Anticlasic therapy: calcium chloride 
by injection, autohemotherapy and 
Caesium eosinate have been advised, 
the latter substance having a preven- 
tive action against the accidents of 
shock. 

The IcxUic treatment has given happy 
results in cases of hcredo-syphilis; en- 
docrine therapy gives satisfactory re- 
sults. 

On the other hand, surgery has pub- 
lished interesting results where urti- 
caria “a frigore” was concerned; it 
disappeared after the operation of a big 
fibroma, or after appendectomy, both 
causes of irritation. Favorable cases 
have also been reported following abun- 
dant epistaxis or repeated bleedings. 

Teau LeSage, Blontreal. 

Derot, Maurice. 

Urticaria Due to Effort. 

The author studies respectively: lo. 
The leucocj'tic balance; 2o. The refrac- 
tometric index of the serum; So. The 
acidobasic balance and the various 
humoral experimental and clinical reac- 
tions already reviev/ed, and concludes 
that “after an impartial study of the 
various case reports on urticaria due 
to effort, one is easily convinced with 
the fact that there is no unique patho- 
genesis of the phenomenon. Some in- 
dividuals have a colloidoclastic diathe- 
sis and will show urticaria to effort, 
but have or will complain of attacks of 
asthma, spasmodic rhinitis, even or 
urticaria to food. In those individuals 
are to be found blood reactions and 
hemoclastic reactions preceding the 
eruption; in others, probably there is 
urticaria of humoral origin, possibly in- 
herent to a specific hypersensitiveness 


towards desintegrated proteins pro. 
duced by muscular effort/' ^ 
Other cases are concerned witi, 
nervous and irritable patients show™! 
strong vasomotor reactions. In the'^ 
past, no asthma, no spasmodic rhinitis 
IS revea ed, but the physical examina! 
tion Will show modifications of the 
vago-splanchnic reactions or endocrine 
troubles, such as thyrotoxicosis, so that 
the phenomenon of humoral "shock" are 
concomittent with or subsequent to the 
eruption, but do not procede it. Such 
individuals show no alimentarj- urti- 
caria, but are whether exclusively sensi- 
tized to efforts, or to a certain extent 
sensitized to other physical agents, 
notably heat. Urticaria of a nervous 
origin is held responsible in such cases 
implying an hyperreactivity of the 
cutaneous vasomotors. Urticaria to 
effort seems to establish a liaison be- 
tween the two large classifications of 
urticaria due to anaphylaxy, and urti- 
caria due to physical agents.” 

Teau LeSage, Montreal. 


Pasteur, Vallery-R,\dot and Pierre. 
Blamoutier. 

"Treatment of the Relapsing llrii. 
curia.’’ 


Etiologie factors are multiple: effort, 
cold, digestive troubles, intestinal para- 
sites, a determined food, endocrine 
troubles and the vago-splanchnic im- 
balance. The following methods are 
suggested: lo. Axdohcmothtrapg; 2o 
Autoscrothcrapy. In the former 
method, 5 to 6 c.c. of blood are injected 
every other day, and increased gradu- 
ally, but not beyond 15 c.c., that is, S 
injections altogether. In the latter case, 
an inti-aveneous puncture will give a 
certain amount of blood, which is left 
to coagulate and to transudate at the 
temperature of the laboratory, then the 
sei-um is aspired and injected intro- 
vcnously at the dose of % to 2 c.c. daily 
or every 2nd or 3rd day, in all, 10 to 


12 injections. 

3o. Peptone injections. The IVitte 
peptone should be used, and the injec- 
tions given subcutaneously every day 
or every other day: 2 to 5 c.c. of oic 
solution; or, every day, an intradeimic 
injection of 1/10 to 2/10 of a c.c., from 
a solution at 60%, should be given, al- 
though this method is inconsistent. 

4o. Sodium hyposulphite. May be ad- 
ministered per os or intravenously- Pu 
4 to 16 grams per day, in a syu'p of 
sugar — owing to the reducting po"« 
if the latter — may have successfu 
iffects according to this formula: 
Syrup of sugar 25 grams 

Sodium hyposulphite 
Distilled water . . 




A tablespoonful before each mea i- 
given the patient during 3 or 12 oonse 
cutive days according to his toleranc , 
as digestive troubles may appear 


Abstracts 


203 


high doses: diarrhea, sulphurated 
belching, etc. 

The intravenous method is be st.-then, 
the solution is at 20% in distilled or 
sterilized water. According to Ravaut, 
2 c.c. are injected the 1st time and the 
doses progressively increased to 30 or 
40 C.C., i.e. 6 to 8 grams of the salt. In 
severe cases, injections may be repeated 
daily, three a week being sufficient, in 
all 10 to 12 injections. 

Magnesium hyposulphite at 10%, in- 
tramuscularly, has proved very success- 
ful in resistant urticaria. 

Calcium salts, such as calcium 
chloride at the dose of 2 to 5 grams per 
day are used with success in daily 
routine. One might use: lo. Calcium 
lactate in solutions at 8% ; or 2o. Cal- 
cium chloride in a 10% solution: 6 to 
15 c.c. every day or every other day 
intravenously. Transitory uneasiness 
is often noticed after the latter injec- 
tion: intense sensation of heat, burning 
sensation of the face and extremities. 

Calcium gluconate is used intra- 
muscularly or intravenously. 

It is recalled by the authors that, 
whatever drug be used, urticaria will 
prove a very sensitive humoral condi- 
tion. Consequently, one must be very 
cautions and start with small doses, 
administering the injection very slowly. 
Never should intravenous injections of 
peptone be given to those patients. If 
an acidobasic imbalance of the blood is 
noticed, a high dose of phosphoric acid 
or of sodium bicarbonate, according to 
the condition of alkalosis or acidosis, 
should logically be given. 

Splenic extracts have been used with 
success by certain authors, then a daily 
injection of 2 to 4 c.c. of pork splenic 
extract, or of calf splenic extract, cor- 
responding to 25 grams of fresh liver, 
is well indicated. 

Insulin has favorable results in cer- 
tain cases, although the authors report 
entire failure, with their personal cases. 
Bleeding, in relapsing cases, has given 
satisfactory results. Diathermy, short- 
v.'ave diathermy, sulphurated oil have 
been tried with various results. 

To combat the neuro-vegetative ex- 
citability, “gardenal” or luminal might 
be used: 1 centigram every second 
hour, or intraveneous injections or 
sodium bromides at 10% in cases with 
violent pruritis. 

Local treatment consists of keeping 
the diseased surface sheltered from air 
and friction, through the medium of 
ointments, pastes, liniments, etc. The 
following formula is advised by Darier: 

Gelatine 16 grams 

Glycerine 25 grams 

Zinc oxide 16 grams 

Water Q.S. for 100 grams 

This glue is applied on the skin after 
liquefaction in bain-marie; then; %vhile 
the substance is still sticky, the skin is 
covered with absorbent cotton strips, 
which have an adhesive action. 

In conclusion: “treatment should not 


be carried through in a blind manner. 
The physician should, by a clinical 
study and biological examinations, 
strive to make out the cause of an urti- 
caria. Only after such an investigation 
should the treatment be executed, and 
one would be especially indicated to 
counteract a harmful action producing 
the relapses of urticaria.” 

This monography is concluded by a 
study of Urticaria and the Thermal 
Cure of Vichy, by A. Mathieu de Fos- 
sey. 

Teau LeSage, Montreal. 

ABDOMINAL SURGERY 

Hinman, F. 

A Simple Seven Stiture Method of 
Bilateral Uretero-Intestinal Im- 
plantation. Report of 12 cases. 
S. G. O., Vol. 61, No. 6, pp. S02- 
815, Dec., 1935. 

The author describes a simple seven 
suture method of ureter-o-intestinal im- 
plantation in which the probe and 
cautery are used. Considerable pre- 
cision of execution and careful prep- 
aration of the patient ai-e necessary. 

The patient should have been on a 
non-residue diet for three days pre- 
ceding operation. Castor oil and enemas 
are used to empty the intestinal tract. 
Through a low mid-line abdominal in- 
cision the peritoneum is incised as near 
the pelvic colon as possible alongside 
that portion into which the ureter is to 
be implanted. The peritoneum is now 
dissected away laterally elevating the 
ureter with it. The ureter should be 
carefully dissected free from that flap 
of peritoneum down to the juxta vesical 
portion which is doubly clamped, cut 
and ligated. The ureter on the opposite 
side is now prepared in the same man- 
ner and the exact sites of the implanta- 
tions decided upon. The new' relations 
must be studied carefully and a point 
neither too near nor too far away 
chosen for the point of implantation. 

After the site of implantation has 
been decided upon it should be marked 
by two stay sutures. The incision in 
the bowel wall should be a clean cut 2.6 
to 3. centimeters long between these 
sutures; it should extend down to but 
not through the submucosa and its 
blood vessels. The muscle and peri- 
toneum are gently teased back and the 
ureter sutured to the submucosa by 
means of 20 day four 0 chromic catgut 
on a one-half circle plastic atraumatic 
needle. The first three sutures are 
placed so as to form an isosocles 
triangle in the submucosa. They are 
placed on each side of the ureter and at 
a point on its anterior surface; none of 
them are tied at this time. The ureter 
is incised at a point distal to the site of 
implantation and a probe passed into 
its ligated end. The three sutures are 
now used to elevate and hold the tri- 
angle of submucosa which is pierced 
with an electro cautery. The ligated 
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end of the ureter is now pushed through 
that opening and hangs in the lumen of 
the bowel. The incision in the sub- 
mucosa must he neither too short nor 
±00 long; it must be just the right 
length. Sutures No. 4 and No. 6 are 
used to anchor the ureter in the upper 
part of the muscular channel. Sutures 
No. 6 and No. 7 are of intestinal linen 
or intestinal silk. They close the lower 
part of the incision over the point 
where the ureter penetrates the sub- 
mucosa. The . peritoneal flap is now 
sutured to the bowel medial to the im- 


plantation thereby extraporitonealizing 
it. The opposite ureter is treated in 
the same manner but at a point higher 
or lower on the bowel. The abdomen is 
closed ■without drainage. 

In the twelve cases in which the 
author has pei'formed this operation 
none of them developed complications 
directly attributable to faulty implanta- 
tion. 

Twenty-eight figures accompany the 
article. 

Nelson M. Percy, Chicago. 


Haymond, H. E. 

Massive Resection of the Small h 
teslinc. S. G. 0., Vol. ci, jVo. 5 
ppr 693-705, Nov., 1935, ' 

Resections of the small intestine have 
been termed “extensive” when 200 
centimeters or more of its length have 
been excised. That constitutes ahont 
one-third of the small intestine of the 
average adult and is believed to be the 
maximum amount that can be removed 
with safety from a given patient. 

In the series reviewed by the author 
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the more important conditions necessi- 
tating extensive resections were: Vol- 
vulus — 76 cases; Strangulated Hernia 
— 45 cases; Mesenteric Thrombosis — 34 
cases; Female pelvic disease — 21 cases. 
Abdominal injuries and tuberculosis of 
the small intestine accounted for 16 
cases each. 

The age incidence was from 8 to 76 
years. There were 166 males and 75 
females. Mortality was highest in the 
cases in which greater lengths of intes- 
tine rvere resected. The operations in- 
cluding lateral anastomosis were the 
most successful. 

Studies made on a number of patients 
who recovered showed a definite ab- 
normal loss of nitrogen and an excess 
of fat in the stool. In one of the 
author’s cases in which only 65 centi- 
meters of small bowel remained the 
blood chlorides, non-protein nitrogen, 
carbon dioxide combining power and 
hydrogen ion concentration were found 
to be within normal limits. 

Diarrhea was the most prominent 
and most disturbing post-operative com- 
plication in all the surviving cases. 
That diarrhea cannot be controlled by 
drugs. The patients fare best on a fat 
poor, protein adequate and carbohy- 
drate rich diet. 

The author reports three cases of 
massive resection of the small intestine. 
Seven tables and a very large biblio- 
graphy accompany the article. 

Nelson M. Percy, Chicago. 

Jordan’, Ferdinand M. 

“Clinical Aspects of Gastrojcjnnal 
Ulcer." Amer. Jonr. of Siirg., 
(New Scries), 31 :S3-S7, Jan., 1.130. 

The incidence of gastrojejuna! ulcer 
is rather difficult to estimate, varying 
in different reports from 1.6 per cent 
to 34 per cent. Perhaps about 10 per 
cent would be a fairly accurate avei’age. 
The appearance time of the symptoms 
after gastro-enterostomy is much more 
definite — in most cases less than a year, 
ranging from then until as late as nine- 
teen years and averaging perhaps about 
four and a half years. It is far more 
likely to occur when the primary opera- 
tion is performed for duodenal ulcer 
than when it is done for gasti-ic ulcer. 
Males and nervous high-strung indivi- 
duals are more commonly affected. 
Neglected foci of infection are definite 
etiological factors. High gastric acidity 
also contributes to the likelihood of 
gastrojejunal ulcer. 

The symptomatology in uncompli- 
cated cases is fairly definite. There is 
a recurrence of the previous symptoms 
with this important difference — there is 
usually a change in the location of the 
pain which in most instances is farther 
to the left and lower in the abdomen 
than previously. Vomiting frequently 
accompanies the pain and hemorrhage 
is more common. This latter symptom 
is especially important if the original 
ulcer was non-hemorrhagic. The re- 
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sponse to medical ulcer management 
may aid in establishing the diagnosis. 
Roentgenologic evidence may be con- 
fusing because of the large proportion 
of false negative findings. Criteria re- 
lied upon are (a) the presence of a 
niche; (2) persistent deformity at the 
stoma or of the stomach or jejunum in 
the region of the stoma; (c) the pres- 
ence of a gastrojejunocolic fistula; and 
(d) closure of the stoma. The condi- 
tion must be diffez-entiated from a 
reactivation of the original ulcer, 
malfunctioning gastro-enterostomy, 
nervous dyspepsia, and diseases of 
other structures. The presence of 
hemori-hage, perforation, or a gastro- 


jejuno-colic fistula adds to the difficulty 
of diagnosis. 

Proper medical and dietary manage- 
ment after the first operation, and 
elimination of possible foci of infection 
may lower the incidence of this condi- 
tion. The author does not favor the 
substitution of paid;ial gastrectomy for 
gastro-enterostomy as a prophylactic 
measure, since that operation has a 
higher average mortality than the 
average risk of gastrojejunal ulcer 
after gasti-o-enterostomy. However, 
when the ulcer actually appears, partial 
gastrectomy is probably the operation 
of choice. Sometimes simple disconnec- 
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may suihce. Medical treatment 
IS not satisfactory. ’ 

J. Duffy Hancock, Louisville 


Conrp, Mever. 


(A Kcvtcto of SiHy-three Cases)'' 
Amor. Jour. Surg., (New Senes) 
31:77-83, Jan., me. '' 


In the series of cases reviewed the 
author observed the characteristic ’sud- 
den onset of extremely severe pain in 
the mid-epigastrium, accompanied by 
board-like rigidity of the entire abdo- 
men. The i-ather pathognomonic sign 
of obliteration of liver dullness wft 
elevation of the diaphragm, due to free 
gas in the peritoneal cavity, was not so 
constant as frequently reported. Eighty- 
five per cent of the cases gave a history 
of hunger pain and food relief for a 
year or more. The only premonitory 
symptom was the failure to obtain the 
usual food relief of the pain. The 
average age of the patients was thirty- 
seven, practically all were males, and 
the duodenal ulcers outnumbered the 
gastric five to one. The operative mor- 
tality was 25.8 per cent which is about 
the average. 

Different types of operations were 
pel-formed, several different anesthetic 
measures were employed, and the use 
of drains was varied. In this series, it 
appeared that the lowest mortality was 
obtained when simple suture of the per- 
foration was done under spinal anes- 
thesia and di-ainage instituted to the 
ulcer area, the pelvis, or both places. 
Continuous post-operative gastric drain- 
age bj' the Wangensteen method was 
employed in ail the cases. However, 
the gi-eatest factor in mortality was the 
length of time between perforation and 
operation. That this is a matter of 
houx’s is clearly shown by the fact that 
the average time for those who lived 
was nine and one-half hours, for those 
who died thirteen and one-half hours 
J. Duffy Hancock, Louisville. 


I The prescorbutic state, subchnical 
scurvy, is much more common than 
' vias formerly supposed. This diagnosis 
should be considered as tlie constilu 
tiona! basis for obscure cases of gingi 
vitis, dental caries, anemic states, 
certain allergic skin and intestinal 
phenomena, and recurring infections. 


Almost every infection U'es up so ( 
much vitamin C as to cause a definite , 
hypovitammosi'. You can restore the ! 
balance, and incidentally give the pa- j 
tient the upper hand in the immuiio- i 
logic fight, by prescribing 
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Surgical Indications in the Ticat- 
inent of Pelvic Ulcer, (or Castro- 
Duodenal Ulcers). (Los indica- 
tions chirurgicalcs dans le iraite- 
ment dcs ulccres gastro-duoden- 
avx). Gaz. Med. dc France et dts 
pays dc Languc fr., No. 15, VP 


715-17, Sept, 1935. 

Gastric surgery, and especially simple 
astro-enterostomy, is not at the pres 
it time a pi-oeedure of great 
he obscure etiologj'^ of ulcer and e 
■equent recurrences still often jus i J 
irgical treatment. Medical and snrgi 
li treatments keep, however, their re- 
zective indications; 

(1). In which cases is 
I intei-vene surgically? This 
a general one. (2) . Being gwan - 

...t-txA-. T.5«el rtf inf#irVPTltlOn snou 




CANNED FOODS AND THE PUBLIC HEALTH 


IV. BOTULISM 


° Several o£ our readers have inquired as to 
the possibility of botulism resulting from 
the consumption of commercially canned 
foods. The canning industry is proud of the 
part it has played in the eradication from its 
products of this deadly type of food intoxi- 
cation. We are glad to devote this space to a 
discussion of this important topic. 

During recent years, the daily press pe- 
riodically carries reports relating how one 
or more members of a family, or of a group 
of persons, were stricken after a meal, usu- 
ally with fatal results. Sometimes these ac- 
counts describe how an '"anti-toxin” was 
rushed to the scene— an indication that bot- 
ulism teas invoh'ed. These press reports 
often include the statement that a "canned 
food” was incriminated as the cause of the 
illness. 

IPe wish to emphasize that as far as the 
records go, these outbreaks without excep- 
tion are not attiibuted to foods commer- 
cially canned in this country. In practically 
every instance, it was found that the foods 
—usually of a ncn-acid or semi-acid nature 
—had been preserved at home b)' the use of 
inadequate lieat sterilization processes (1). 
These press reports, by not stating correctly 
the tjqje of food involved, have done much 
to cast unwarranted suspicion on commer- 
cially canned foods as possible causes of 
botulism. 

Botulism, or acute toxemia due to Clos- 
tridium botulinum, is by no means a new 
affliction. As early as 1802— ninety-live j^ears 
before van Ermengem discor'ered the true 
cause of the intoxication— warnings were 
issued against botulism. However, not until 
severe outbreaks occurred in this country 
some fifteen years ago, tvas it realized that 
cognizance should be taken of the fact that 


foods canned by the methods used in those 
days could become contaminated with the 
toxin of this organism. This fact having been 
realized, the canning industry took imme- 
diate steps to prevent such contamination of 
their products. 

Research was inaugurated and has been 
continued to which the industry has con- 
tributed not only financially, but also by 
the studies of scientists associated directly 
with the canning industry (2) . The end re- 
sult of these researches was the development 
of scientific methods of determination of 
heat sterilization treatments, or heat proc- 
esses as they are known to the industry, 
tvhich tvould be adequate to insure the 
safety of canned foods from the standpoint 
of botulism (3) . 

The effectiveness of the measures gener- 
ally adopted by the canning industry of the 
United Stales is evidenced by the fact that no 
case of botulism attributable to an American 
commercially canned food has occurred dur- 
ing the past ten years (la) . Foods packed in 
commercial canneries are heat processed 
not only to insure protection from bacterial 
spoilage causing merely the loss of the food, 
but to rendet them safe from tlie standpoint 
of botulism, as well. In fact, a sterilizing 
process sufficient to insure the destruction 
of the most heat resistant strain of Cl. bot- 
ulinum ever isolated is considered the min- 
imum requirement of heat treatment of com- 
mercially canned foods. The National Can- 
ners Association has issued lists of scientific- 
ally determined processes for non-acid can- 
ned foods with which canners comply (4). 

Such are the facts. The American canning 
industry offers its products to the consuming 
public for what they aie: namely, whole- 
some and nutritious foods. 


AMERICAN CAN COMPANY 


230 Park Avenue, New York City 
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This is the twelfth in a series of monthly articles, which will summarize, 
for your convenience, the conclusions about canned foods tvhich au- 
thoritics in nutritional research have reached. We want to make this 
series valuable to you, and so toe ask your help. Will you tell us on a 
post card addressed to the American Can Company, Neto York, N. Y., 
ivhat phases of canned foods knoivledge are of greatest interest to ^'ou? 
Your suggestions will determine the subject matter of future articles. 
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be used? This Is a purely surgical 
question. 

In answer to “1”: chronic ulcer be- 
longs more to surgery than does acute 
ulcer, which may not recur if well 
ti-eated medically. The absolute indica- 
tions of surgery are; pyloric stenosis, 
perforation, serious hemorrhap. In 
these cases, surgery is imperative, the 
question here being one of opportune- 
ness and of choice of method. 

Relative surgical indications are 
painful ulcer, cJironic ulcer, non-re- 


sponse to medical treatment and secon- 
dary anemia (hemorrhagic ulcer) . 

In answer to “2”: What method to 
employ? In the non-complicated gastro- 
duodenal ulcer: whether to use gastro- 
enterostomy or extensive gastrectomy. 

Gastro-enterostomy is marvellous in 
pre-pyloric ulcers with spasmodic sten- 
osis and hypersecretion and in certain 
small ulcers of the lesser curvature. 
Gastroectomy is indicated in the laige 
chronic prepyloric ulcers where malig- 
nant change is suspected; in the hard 
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callous type of ulcer of the lesser cuiva- 
ture ; of the old ulcer of the body of the 
stomach in which the base is formed by 
the liver or pancreas. In the ulcers 
placed near the cardia extensive gas- 
trectomy is dangerous. Subtotal gas- 
trectomy is often possible. Palliative 
operations are more often to be recom- 
mended such as transpyloric gastros- 
tomy or jejunostomy. 

For duodenal ulcers, experience com- 
mends simple gastro-enterostomy, if ex- 
cision of the ulcer and suture of the 
duodenum do not seem to be of easy 

= accomplishment. 

Pierre Smith and Thomas Farmer, 
Montreal, Canada 


E Starr Judd and M. Tischer Hofe- 

NER, M.D. 

Jejunal Vlccr. Ann. Surg., Vol 
102, No. 6, Dec., ISSh. 

The authors briefly review the statis- 
tics prepared by Paterson who found 
the incidence of jejunal ulcer to be 24 
oer cent in a series of 495 operations; 
and of Moynihan who reports an inci- 
dence of l.f) per cent m a series of 613 
patients who underwent gastrojejunos- 
tomy. The occurrence of the lesion 
varied between 1.2 and 3-2 per cent m 
the two series of cases published b> 
Walton in which gastrojejunostomj 
r^ployed ior d— 

WW sXticB revealed an incidence 

r T^er cent. Heuer (lra\Mng nis 
of 3.5 pe experiences 

rdtrorpubl-'^‘=‘‘ [rSetSs °o5 

He foi 
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showed that recurrent 
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cases and the problem of jejunal ulcer 
as to etiology, pathology, symptoms and 
treatment. 

In classifying their cases as to age 
and sex, they find that the highest in- 
cidence of recurrent ulcer occurred 
during the third and fourth decades 
and that males seem to be more suscep- 
tible than females, for the proportion is 
at least 4 to 1 for primary ulcer, and 
approximately 13 to 1 for jejunal ulcer. 

Jejunal ulcer may be considered, in 
the light of the authors findings, as a 
complication limited primarily to cases 


of duodenal ulcer in the treatment of 
which the jejunum has been anas- 
tamosed to the stomach, since in this 
series of .597 patients there were only 
20 cases in which the original lesion 
was a gastric ulcer. 

The etiology of this condition is dis- 
cussed at length but the etiology re- 
mains unknown. The much discussed 
theories of the causation of jejunal 
ulcer are mentioned, among them being 
that of hypei'chlorhydria which has 
perhaps the widest acceptance. The 
role of infection in the formation of an 


anastamotic ulcer is presented and tb 
frequency with which gastritis and 
jejunitis IS associated with these lesions 
is emphasized by some authors. It wal 
formerly thought that the use of an 
absorbable suture material contributed 
to the formation of jejunal ulcerations 
but this factor is i-uled out by the 
authors who state that at the Mavo 
Clinic unabsorbable suture material is 
only very rarely used in their gastro- 
iejunostomies. 

Some of the various errors of technic 
which have been suggested are; (i) 
Too small an opening in the anasta- 
mosis; ( 2 ) Placing the stoma too high 
on the stomach; (3) Inclusion of in- 
flamed gastric mucosa in the anasta- 
mosis; (4) Formation of a spur by 
redundant mucous membrane; (5) In- 
vagination of the jejunum into the 
stomach; (C) Failure to approximate 
mucous membrane to mucous mem- 
brane; (7) Kinking of the distal loop; 
(8) Formation of a hematoma. While 
all of these factors must be considered 
and then eliminated in order to obtain 
satisfactory results from the operation, 
they do not in themselves constitute the 
entire answer to the problem. 

The authors found that 90 per cent 
of the jejunal ulcers were single and 
that 48 per cent were situated in the 
lino of the anastamosis. Their charac- 
teristics are similar to those ordinarily 
observed in peptic ulcer. If the lesion 
is acute the walls are soft and there is 
danger of perforation. However, the 
chronic type has thick, calloused walls 
and frequently has a deep crater. 
Owing to the proximity of the colon, it 
is particularly vulnerable, and if the 
penetrating tendency continues, a gas- 
trojejuno colic fistula may develop as in 
8.7 per cent of these cases reported. 

The symptoms and signs vhich the 
authors feel are of diagnostic import- 
ance are: (1) The recurrence of pain 
similar though often more severe than 
that of the original ulcer; (2) Gastric 
hemorrhage, especially in the absence 
of bleeding before the primary opera- 
tion; (3) Gross gastric retention; (t) 
Gasti’ojejunocolic fistula with its at- 
tendant symptoms, i.e. passage o 
watery, fatty stools, belching of gas 
with fecal odor, fecal vomiting, rapi 
loss of weight; (5) Progressive course 
and lack of satisfactory response to 
medical treatment. 

In discussing the treatment o 
jejunal ulcer the authors first dea vu 
the preventive treatment and state a 
the most effective means of proven mg 
jejunal ulceration after the surgi 
treatment of peptic ulcer is to avo^^ 
gastrojejunal anastamosis in cases 
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which gastric acids are high and little 
or no pyloric obstruction exists. “We 
now know that jejunal ulcer is likely to 
occur in individuals of this type, par- 
ticularly if they are young and of a 
nervous high-strung temperament. Con- 
sequently, if surgical treatment of a 
peptic lesion becomes necessary in such 
cases, it is preferable to carry out 
some form of local operation on the 
duodenum and maintain normal gastro- 
intestinal continuity whenever it can be 
done. For this purpose, excellent re- 
sults have been obtained from excision 
of the lesion, together with the an- 
terior 2/3 of the pyloric sphincter 
muscle, with closure as a gastro-duo- 
denostomy. Gastrojejunostomy still 
constitutes an excellent form of treat- 
ment for peptic ulcer, however, for not 
only is the mortality low, but there is 
an excellent chance of cure, as 86 to 
88% of the patients so treated obtain 
satisfactory results. 

As regards the choice of operation 
for jejunal ulcer — the authors feel that 
if the primary ulcer in the stomach or 
duodenum has healed and the pylorus 
is unobstructed, the most judicious pro- 


si 
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cedure may be to disconnect the gastro- 
jejunal anastamosis and excise the 
jejunal ulcer. In other cases of jejunal 
ulcer following gastrojejunostomy, they 
feel that one of the following operative 
piocedures may solve the problem: (1) 
Disconnection of the gastro jejunal an- 
astomosis, resection of the jejunal ulcer, 
and pyloroplasty or gastro-duodenos- 
tomy; (2) Disconnection of the gastro- 
jejunal anastomosis, excision of the 
jejunal ulcer and gastric resection ac- 
cording to the Bilroth I method; (3) 
Gastric resection at the level of the 
previous gastvojejunal anastomosis with 
a Polya type of reconstruction. Occa- 
sionally jejunostomy may be used to 
advantage either alone or in conjunc- 
tion with any of the other procedures. 


and if patients condition is such that 
extensive operation is contraindicated 

simple jejunostomy may put the upper 
gastro-intestinal tract at complete test 
until the acute phase of the disease !,« 
subsided. 

Only 6 per cent of the 597 patients 
traced required a secondary operation 
for jejunal ulcer, regardless of the 
variations in the nature and extent of 
the primary surgical treatment of the 
jejunal lesion; however, the authors 
emphasize the fact that a person in 
whom jejunal ulcer develops very likely 
has a high ulcer potentiality and so 
should be advised to adhere to a regu. 
lated diet indefinitely and to return at 
intervals for a review of his condition. 

Charles T. Sturgeon, Los Angeles 
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SECTION I — Clinical Medicine: Diseases of Digestion 


The Sisnificance of Chronic Gastritis 

By 

JOSEPH W. LARIMORE, A.B., M.D.- 

ST. LOUIS. MISSOURI 


ASTRITIS is given a prominent place in the recent 
studies of the causes of several diseases, and an 
additional attempt at an appreciation of its actual 
significance seems permissible. The clinical diagnosis 
of chronic gastritis falls into that category of things, 
the affirmation of which places the burden of proof 
upon the skeptic. Because of repeated citation, the 
precursory and causal relationship of chronic gastritis 
to other gastric diseases is coming to be regarded as 
established, although the facts do not warrant such 
categorical conclusions. In practice, the clinical diag- 
nosis of chronic gastritis is often inferred in the re- 
verse direction rather than demonstrated objectively. 
It is insufficient to assume that, because of associa- 
tion, gastritis has been the cause of localized organic 
changes, and also, because of the suppression of secre- 
tory function, that this results from gastritis. 

Any search for a common denominator is always 
fascinating. The discovery of a factor common to 
several disease entities would be a boon to preventive 
medicine. Hurst (1) recently said, in concluding a 
lecture on “Achlorhydria” : “I expect that this is the 
last time there will be a discussion on achlorhydria, 
for the problem has shifted, and we must in future 
discuss gastritis, its causation, early diagnosis, treat- 
ment and prophylaxis, just as we discuss nephritis 
rather than albuminuria. It is gastritis which causes 
achlorhydria, and gastritis, not achlorhydria, which 
causes Addison’s anaemia, sub-acute combined degen- 
eration of the cord and predisposes to carcinoma of the 
stomach. The prophylaxis of gastritis is the prophj- 
laxis of these diseases.” 

Gastritis has been demonstrated in surgical material 
in an almost constant association with gastric cancer 
and with gastric, duodenal and stomal peptic ulcers. 
It is also assumed and affirmed that gastritis is the 
underlying condition of gastric hyperacidity and of 
gastric anacidity. Gastric hyperacidity may have an 
associated ery throcy themia ; achlorhydria is an almost 
constant accompaniment of the non-hemorrhagic 
anemias, and frequently it has as a sequel morning diar- 
rhea, which may be promptly corrected by the admin- 
istration of hydrochloric acid. These relationships of 
gastritis to other intrinsic gastric pathology, to extra- 
gastro-intestinal conditions and to systemic disease 
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give the problem of its possible causal relationship 
great importance. 

The generic term 'gastritis' has been loosely used 
and the pathological implication of the undefined term 
is not always clear. Its adjective qualification upon 
the morphologic, functional, etiologic and clinical at- 
tributes is so multiple and varied that the consequent 
ambiguity shows the general inadequacy of our under- 
standing of the condition. The term is defined, how- 
ever, in reference to the operative findings associated 
with cancer and ulcer, by description of an oedematous, 
reddened mucosa which microscopically has round cell 
infiltration involving the lymph follicles, and also an 
increase of the goblet cells. Submucus diapedesis of red 
cells and mucosal erosions may be present. Although 
in general discussions it is not often made clear, an 
atrophic type of gastrins is found in eases without 
cancer which clinically have shoivn an achlorhydria, 
often associated with anemia. It is not apparent that 
this is or is not a later stage of the follicular type of 
gastritis. In other discussions, the term is loosely 
used. It is definitely stated that gastritis denotes, 
not a superficial catarrhal inflammation from direct 
irritation, but a disease of the glandular parenchyma 
caused by circulating toxins. These broad pathological 
connotations of the term give rise to much confusion. 
The pathological changes and the clinical picture of 
disease are not static, and remote antecedents and re- 
lations are difficult to determine. The findings of gas- 
tritis, upon which the premise of an etiological re- 
lationship is based, are late pathological data and 
generally lack the adequate previous clinical evidence 
necessary to indicate the existence of the gastritis 
prior to the various associated diseases. 

Due to these considerations, the clinical diagiiosis of 
gastritis is receiving renewed and increased interest. 
The roentgenological study of the mucosa by its "re- 
lief” patterns, and the gastroscopic. inspection of the 
mucosal surfaces are the chief methods of direct ex- 
amination which have been recently developed. Other 
than these methods, the medical history, which is ex- 
ceedingly ambiguous, the findings at gastric aspira- 
tion, and the thoughtful elimination of other disease 
form the not too-secure foundation for the clinical 
diagnosis of chronic gastritis. Although a deficiency 
of gastric juice is the most important functional find- 
ing in gastritis, it is in no sense pathognomonic. Even 
the diagnosis of acute gastritis depends largely upon 
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the positive clinical histoi-y of injurious ingestion and 
of the immediate revolt of the stomach. There is no 
clinical method of diagnosis which can, with certainty, 
indicate the extent, degree, or hind of mucosal in- 
flammation by which the actual fundamental pathology 
may be know prior to direct study of operative or 
autopsy material. Eusterman (2) says, “personally, I 
would not like to make a diagnosis of gastritis in one 
of its various forms without either gastroscopic or 
roentgenoscopic confirmation and apparently only the 
hypertrophic forms of gastritis can be recognized by 
the latter procedure.” On the other hand, others find 
that the clinical diagnosis is easily made by gastric 
lavage. It is apparent that there is no clinical method 
by which effectively to follow these associated “dis- 
eases” and to demonstrate with finality their patholo- 
gical association or disassociation during their evolu- 
tion. 

Is gastritis a ca/usative factor in gastric ulcer and 
in what manner could it be an etiological factor in 
duodenal ulcer? Konjetzny, Stoerk, Puhl, Bohmausson 
and others believe that gastritis precedes and is to be 
found in all cases of chronic peptic ulcer, and bring 
evidence to show that such lesions, existing even in the 
absence of ulcer-formation may give rise to symptoms 
tj-pical of ulcer (3). Overgaard (4) finds that “on the 
basis of reports from numerous authors, it must be ac- 
cepted as certain that the antrum gastritis with its 
accompanying acute and chronic changes forms the 
foundation on which typical ulcer develops.” Johnston 
(5) finds, as previously recorded by Orator, etc., that, 
of surgically res'ected stomachs, there are approxi- 
mately two-thirds exhibiting chronic follicular gastri- 
tis and one-third with simple chronic gastritis. “Folli- 
cular gastritis” (37) was recorded as associated with 
duodenal ulcer (18) two and one-half times as fre- 
quently as TOth gastric ulcer (8), not including stomal 
ulcers (4), and six times as frequently with gastric 
cancer. In four cases, no localized lesion was present. 
Simple chronic gastritis (18) was associated with duo- 
denal ulcer (7) one and three-fourths times as fre- 
quently as with gastric ulcer (4), not including stomal 
ulcer (1) and two and one-third times as frequently 
with gastric cancer. In three cases, no localized lesion 
was found. No note is made of the pre-operative func- 
tion of the stomach, that is, of gastric motility and 
gastric secretion. It may be suggested that impair- 
ment of motility and prolonged retention of secretions 
with the continuous gastric activity involved can well 
be, in this type of gastritis, the factor which is com- 
mon to all the cases, even those in which no localized 
lesion was found. It is probable that the simple chronic 
gastritis merely is an earlier phase of a gastritis 
which later becomes chronic and follicular. The pre- 
dominance of duodenal ulcer over gastric ulcer cannot 
be reconciled to the broad assertion of causal relation- 
ship when the reports consistently record gastritis 
with it as with gastric ulcer. If the anatomical path- 
ology of gastritis is a causative factor in gastric ulcer, 
then gastric ulcer and gastritis should have a typical 
and inclusive association. 

To further discuss this problem, a definition of 
peptic ulcer is necessary. The disease of peptic ulcer 
is fundamentally an alteration of the function of the 
gastro-duodenal segment into an unphysiological status 
which permits the development of and, by continuance, 
maintains the localized round ulcer lesion which is in 
fact only one of the abnormalities of the entire disease 


syndrome. The ulcer lesion is the end result of • 
tralumenal chemical conditions produced by multiri 
and varied factors which allow, at the site of som 
injury which otherwise would heal promptly, the on! 
gressive localized destructive excavation of the wall S 
the stomach by necrosis and digestion. Thus is created 
according to location, either duodenal ulcer or gastric 
ulcer. The lesion occurs and continues by reason of 
interference with the native healing resident in these 
tissues. Healing is prevented because of the prolonged 
digestive activity during the abnormally lengthened 
digestive phase which has become disproportionate to 
the reduced or absent quiescent phase of gastric func- 
tion. Healing of the lesion is effected when the pr(n 
longed chemical processes are successfully restricted 
to their normal physiological period and cure of the 
disease is attained when the normal interdigestive 
phase of gastric function is restored. The fallacy of 
the conception that the primary agent or reason for 
the break in the continuity of the mucosa is also the 
reason for the continuance and extension of the ulcer 
lesion has impeded the understanding of other factors 
and misdirected efforts of both medical and surgical 
therapy. 

With the premises of an acid-pepsin genesis of 
peptic ulcer, gastritis might be considered to operate 
by providing the stage-setting of gastric ulcer by 
reason either of hypersecretion or of the gastro- 
paresis, which usually accompanies, and the resulting 
abnormal lengthening of the time-factor of active 
acidity. Gastritis may also be conceived to be the es- 
sential injury to the tissue which precedesihe excava- 
ting processes. These possibilities presume that the 
gastritis is prodromal, which however, is not proved. 
There is often an inference that the usual hypochlor- 
hydria of gastric ulcer is an evidence of gastritis, 
rather than being merely an expression of the hypo- 
tonicity of the stomach. Johnson admits the possi- 
bility that chronic follicular gastritis may exist with- 
out ulceration but is inclined to believe that it may 
have an etiological relation to the peptic ulcer. Arafa 
notes a few cases of pyloric gastritis and duodenitis 
which were operated upon because the symptoms were 
precisely similar to those of ulcer. On the other hand, 
Hurst (6) finds that “chronic gastritis is a compara- 
tively common condition with a fairly definite clinical 
picture and a very characteristic test meal, but in my 
(Hurst’s) experience it is rarely associated with symp- 
toms or signs of acute or chronic gastric or duodenal 
ulcer.” 

I can find no significance in the fact that chronic 
follicular gastritis gives the symptoms and many of 
the signs of chronic ulcer, as has been emphasized by 
Fitzgerald (7) . Except for the pain of the actual lesion 
or of its peritoneal extension, the symptoms and signs 
come fz’om the functional impairment and derange- 
ment, and take place because it is the same organ that 
is impaired rather than that the diseases are neces- 
sarily etiologically related. Henning (8) has said 
“that so-called ‘ulcer complaints’ are in no way patho- 
gnomonic of ulcer.” He also finds that gross bleeding 
occurs without ulcer as frequently as from ulcer an 
tumors. It has not been my experience to meet wit 
non-ulcer gastric hemorrhage w'hich could be explaine 
on a gastritic basis. . , 

If gastritis supplies the tissue injury from 
excavating ulcer evolves, it is strange that duooen 
ulcer exists more frequently than gastric ulcer, ev 
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among the advanced cases of ulcer represented by the 
surgical material studied. That a duodenitis analogous 
to the gastritis is associated with duodenal ulcer, does 
not solve the dilemma. 

It appears, if we accept the theory of the acid or 
peptic genesis of ulcer, that functional change extends 
the time of active secretion and abolishes the inter- 
digestive rest period, which is recuperative and re- 
parative. This is all important. Gastritis may well 
result from this constant presence of effective gastric 
juice, but the absence of gastric ulcer in so many in- 
stances of gastritis seems to point at least to the neces- 
sity of an additional accessory factor for ulcer initia- 
tion, otherwise there would be found in the material 
reported more gastric than duodenal ulcers. 

Gastritis of various types has a frequent association 
with cancer of the stomach and that is the best support 
given for the hypothesis that gastritis is an essential 
precursor to cancer. Polland and Bloomfield (9) find 
that anacidity in cancer of the stomach is associated 
with a chronic gastritis antecedent to the groivth and 
Bloomfield (10) states that "cancer tends to develop in 
stomachs already the seat of chronic gastritis ivith 
anacidity.” In support of the hypothesis of an in- 
flammatory basis for cancer, it is also asserted in 
analogy that chronic mastitis and glossitis precede 
carcinoma of the breast and tongue respectively, which 
statement may well be challenged. The characteristic 
short histoiy of primary gastric cancer must indicate 
•that any preceding gastritis has been asymptomatic, 
and it is also asserted as a fact, but without demon- 
strated basis, that gastritis for a long time may be 
asymptomatic. The reported high percentages of gas- 
tritis found with cancer can mean as 5 ’et only the co- 
ordinate association of the two diseases. Certainly, 
any logical deductions from established facts could in- 
dicate only that the functional disturbances of cancer 
are more pertinent causes for gastritis rather than is 
the reverse. Both the acid and anacid varieties of 
gastritis are prevalent disproportionately to their as- 
sociation with cancer in any causal relationship. Even 
a long clinical history of dyspepsia cannot alone sup- 
port the presumption of gastritis, for generally dys- 
peptic symptoms arise more often from intestinal than 
from primary gastric conditions. Certainly, in view 
of the many exceptions, cancer cannot be asserted, on 
the basis of the rare actually observed sequence, to be 
a liability of gastritis of any type. 

Danger arises in practice not from the certainty or 
likelihood of any sequence in pathology but from the 
veiy great difficulty in the clinical differentiation of 
the nature of prepyloric pathology as between gas- 
tritis, benign ulcer and cancer, and the frequent sug- 
gestions in prominent places of radical sui'gery for 
these cases should be correctly and frankly based upon 
the uncertainties of diagnosis rather than upon pre- 
sumptions of any sequence in pathology. The type of 
gastritis associated with cancer per se or with the 
several types of cancer has no constancy. Chronic pro- 
ductive, interstitial gastritis with atrophy is more 
frequent ; hypertrophic gastritis is found in some cases 
of adeno-carcinoma (11). It is said that gastric 
atrophy occurs with carcinoma of other organs through 
a deleterious influence on the organism as a whole. 
However, statistics of achlorhydria fail to show any 
greater increase in its incidence with age, in associa- 
tion with extra-gastric disease or in otherwise healthy 
people (12). Ewing (11) states that “the inflamma- 


tory reaction frequently meets the invasion of tumor 
cells. It is a highly significant feature of malignant 
tumor growth and must be regarded as a defensive 
process.” This direct reaction to tumor gi’owth must 
not, however, be confused wth the wider mucosal in- 
flammation which is denoted by the term ‘chronic 
gastritis.’ 

In what manner may gastritis be conceived as a 
change precursory to malignancy of the mucosal cells ? 
Recourse to the time-honored theory of "chronic irrita- 
tion” as a cause must be used unless the direct effects 
of inflammation are considered a stimulus wdiich will 
cause cell division to escape physiological bounds. The 
idea of chronic irritation may, in argument, be ration- 
alized to indicate any form of foreign physical, chem- 
ical or bacterial action, but it has doubtless been used 
commonly in the sense of mechanical excitation. If 
the conception is, however, broadened to include any 
continuing stimulus to increased metabolism in the 
mucosal cells, it will still fail to sustain an etiological 
relationship which would support the precursoiy posi- 
tion of gastritis to cancer. As long as we have no re- 
curring obsen'ations of evidence of the transition of 
ordinary gastritis into cancer, the significance of the 
gastritis as a cause of cancer is wholly unproven. Tlie 
assumption that long standing achylia is an indication 
of gastritis helps little, for the know cases of cancer 
occurring after years of achylia are so rare that, con- 
sidering the frequency of both diseases, their coinci- 
dence can indicate no pathological relationship. 

Erskin (13) has examined the conception of irrita- 
tion as the cause of cancer and cannot find support for 
it in known facts. He says that “if the irritation 
theory is to be considered tenable, the incidence of 
cancer should conform to three postulates; (1), Cancer 
should develop most frequently upon irritated areas; 
(2), Chronic irritation should be followed by the ap- 
pearance of cancer; (3), Cancer should not appear on 
unirritated areas.” 

The assumption that tar acts merely as a chronic 
irritant, continued application of which causes the 
tissue to be the subject of malignant change, is 
brought into doubt by the fact that only those tars 
which contain carcinogenic hj'drocarbons have this 
capacity. Further, Cook and Dodds (14) demonstrated 
that these hydrocarbons have also an estrogenic action. 
This indication that the carcinogenic effect arrives 
from a specific stimulus characteristic of certain 
molecular structures, compels the conception that for 
chronic irritation to be productive of cancer, it must 
at least develop in the tissues such a specific agent. 
With relation to skin cancer, Somerford (15) says “the 
ideal method of preventing cancer in industrial work- 
ers should be beyond the control of the workers, and 
among oil workers it is possible now to supply oil pos- 
sessed of oil-lubricating properties without any of the 
carcinogenic constituents.” 

Macklin (16) in an excellent report of statistical 
analyses of clinical material gives all but conclusive 
support to the hereditary nature of cancer. She says : 
“the medical profession has laid so much stress upon 
chronic irritation as a factor, that it neglects the evi- 
dence of inheritance which lies before it.” She, how- 
ever, undoubtedly believes that an acquired disease 
may precipitate an hereditary one for she does not 
wholly dismiss the idea of chronic irritation but states 
further that "chronic irritation undoubtedly plays a 
role in the production of some cancers. In others it is 



218 


American Journal of Digestive Diseases and Nutrition 


absent. It speeds up a reaction that is already pres- 
ent, to take place sooner than it would have done with- 
out the stimulus of injury.” A factor of acceleration 
is however, not causal. On the experimental side of 
cancer study,’ Maude Slye’s work is conclusive of the 
hereditary transmission of cancer in animals in spite 
of any argument whether it may be by a recessive or a 
dominant factor. The question of the relationship of 
an hereditary factor and an acquired inflammation to 
a precancei'ous condition is also present in any poly- 
posis of the mucous membrane. It is stated by Ewing 
(11) that polyposis is a “feature of the late stages of 
catarrhal inflammation of these tissues.” It is more 
readily conceived how a diffuse inflammation would 
effect an extensive diffuse polypoid hyperplasia of the 
affected mucosa than that it would cause a neoplasm of 
localized origin. 

Erskin (13) voices the growing conviction when he 
states that “whether gastric ulcer frequently becomes 
cancerous is no longer in dispute, and it is now fairly 
well established that the incidence of gastric carcinoma 
is not increased among ulcer patients. It is also a fact 
that cancer of the duodenum is extremely rare, al- 
though duodenal ulcer is more common than gastric 
ulcer.” The conception of the malignant degeneration 
of ulcer has been fostered by the idea of chronic irrita- 
tion. Upon the current conceptions of the peptic 
genesis of ulcer there would seem to be more reason to 
speak of cancer-ulcer than of ulcer-cancer, since there 
are essentially two distinct types of gastric ulcer, the 
benign and the malignant ulcer; in the latter a primary 
cancer may provide the point of localized digestive 
action in an othenvise quiescent ulcer vtilicv. Their 
coincidence is fortuitous. It is possible, if not pi-obable, 
that the abnormlly prolonged digestive action in an 
ulcer 'milieu could even eradicate a primary cancer and 
thei’eby effect the change of a cancer-ulcer into a 
benign ulcer. This is at least as probable as is Bloom- 
field's (10) suggestion of “two types of cancer of the 

stomach of fundamentally different origins” 

“to be differentiated with considerable certainty by 
the presence or absence of acid in the gastric secre- 
tion.” This conception seems to attempt to harmonize 
the discrepancies which arise when gastritis, in its 
acid and anacid types, is considered the cause of 
cancer. 

The association of cancer and achlorhydria has long 
lost its diagnostic significance since the diagnosis of 
cancer has become more promptly and readily made 
and cancer is now found in an acid secreting stomach 
in at least one-third of the instances. Our clinical de- 
sire to observe a patient with achlorhydria for its 
several common associations is in reality based upon 
the persisting uncertainties of diagnosis rather than 
upon a definite likelihood of a known sequence in path- 
ology. The development of parallel curves of incidence 
in the relation of cancer and achlorhy'dria to age is 
without direct significance as to their etiological re- 
lationship, and evidence, as with other diseases, only 
the common increase in incidence which characteidzes 
the degenerative period of life. 

The inference of gastritis from the mere findings of 
an achlorhydria or of an achylia is wholly untenable. 
It is asserted that with achjdia of long duration there 
are always signs of gastritis, but admitting this fact, 
there has been no continued clinical observation of the 
inception and duration of either condition which would 
indicate the essential etiological relationship of gas- 


tritis. Bloomfield and Polland (17) find "that a lesion 
which the pathologist classifies as 'gastritis' varies in 
extent and severity, it may be patchy or diffuse anS 
in any case it is not a specific lesion of anacidity sine 
similar changes have been found over and over’aKiin 
in stomachs from patients who, during life, had normal 
gastric secretions.” Neither has the association been 
proven as constant. The association of chronic inflam- 
matory changes in the stomach and of degeneration of 
•the epithelia and glandular structure with pernicious 
anemia has been a persistent finding since their recog- 
nition merely as atrophy even prior to the discovery 
and demonstration of achlorhydria by gastric intuba- 
tion. In the long period since the introduction ot 
gastric analysis, the question of antecedence of these 
associated abnormalities has not been answered, and 
their causal or secondary relationship remains in 
doubt. Jones, Benedict and Hampton (18) report ob- 
servations upon the gastric mucosa in pernicious 
anemia cases and find that, following specific therapy, 
evidence of atrophy and hypertrophy of the stomack 
both tend to disappear. They think the con-ection of 
the atrophy results from the successful treatment of 
a deficiency state and the correction of the hyper- 
trophy represents a subsidence of a chronic gastritis. 
This would indicate the mucosal inflammation to be 
secondary or at’ least a co-ordinate change. It is inter- 
esting to note that in ulcer cases of long duration in 
which gastritis may be presumed, according to surgi- 
cal findings, to have co-existed, there is no develop- 
ment of achlorhydria. This failure is in a way 
unfortunate as it would provide conditions for the 
healing of the localized ulcer lesion and thus make the 
disease of peptic ulcer self-limited. 

There is little opportunity in these cases of func- 
tional failure to secure histological information con- 
current with the other clinical studies. Gastroscopy 
may be expected to help in this deficiency ; however, in 
its practice gastroscopy will be an accessory rather 
than a primary or routine method of investigation. 
Simpson (19) says: “it is clear that the incidence of 
achlorhydria increases with age whether organic dis- 
ease outside the stomach is present or not. In other 
words, there is no evidence that disease other than 
that of the gastric mucosa brings about achlorhydria. 
If evidence of organic disease is lacking, the assump- 
tion that the increasingly frequent anacidity is due to 
gastritis is the only logical one.” To assume that 
secretory failure implies gastritis is to deny that 
secretory failure may arise from other phenomena. 
The question of a failure in the nonnal nervous and 
humoral stimuli has received no attention. Analogy 
must also imply that the functional failure of other 
secretoi’y structures both internal and external mus 
arise from inflammation. Other evidence ^ 

is usually lacking in instances of achlorhydria. Tha 
it may occur from biological protoplasmic failure is 
shown by the few cases in which an achlorhydiia an 
the absence of the ‘intrinsic’ factor of the anti-anemia 
principle have been dis-associated, (20) ; also bj e 
experimental findings of Babkin (21) “that in vi aim 
deficiency (general) there is a great impairment o 
secretory response of the (dog) stomach to 
ing, subcutaneous injection of histamine and m r 
tion into the small intestine of food and five pei 
alcohol. By the administimtion of yeast, , 

lations were restored in a few days.” This ‘ ’ 
demonstrates that a biological inadequacy maj Ci 
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secretory failure. Christy (22) calls attention to the 
association of achlorhydria with other manifesta- 
tions of nutritional deficiency and non-inflammatory 
primary changes in other than gastric tissues. The 
conception of a biological inadequacy is further sup- 
ported by the occurrence of achlorhydria as a sequel 
to chronic debilitating diseases, — tuberculosis, malaria, 
colitis, dysenteiy, diabetes, chronic pyogenic suppura- 
tions, and is associated with asthenia, migraine, 
urticaria, pellagra, scorbutus and exopthalmic goitre. 
However, the frequent use of the term ‘gastritis’ to 
denote these changes in the parenchyma due to mal- 
nutrition, effects of pyi’exia and hypothetical toxins is 
at best confusing. 

It is impossible to believe that the demonstration of 
achlorhydria necessarily implies in any or all these 
diseases the presence of gastritis and the increased 
frequency of achlorhydria during the physiological 
stress of pregnancy suggests in that instance a 
systemic rather than a local cause. The same doubt 
may exist, of the essential occurrence of gastritis for 
the failure of the hemapoietic (intrinsic) factor and 
of the neurotropic factor, if such exists, as for the 
achlorhydria, in spite of the few recorded cases in 
which it has been demonstrated three months to 
twenty years prior to the diagnosis of pernicious 
anemia, 

Macklin (16) says; "that achylia of certain types, 
perhaps all, is inherited, mostly in direct line of de- 
scent, passing on from parent to child,” and Connor 
(23) having examined a large number of blood re- 
lations of pernicious anemia patients, believes that 
although “the results do not prove an hereditary aspect 
of pernicious anemia, they strongly suggest a familial 
tendency in the development of one of its most im- 
portant features” — achlorhydria. 

Faber states that chronic achylia has an exogenous 
cause and is produced by external factors acting on 
the stomach, either by direct irritation of the mucous 
membrane or through the blood circulation by a toxic 
action on the gastric parenchyma, causing not a super- 
ficial catarrhal inflammation but an effect on the glan- 
dular parenchyma. This is plainly a hj’pothesis and 
not a statement of objective fact and even as a hypo- 
thesis indicates a bio-chemical effect rather than an 
inflammatory reaction. A distinction must be made 
between a primary inflammation and a primaiT cell 
dj^strophy arising either from nutritional deficiencies 
or from protoplasmic poisons. 

Bloomfield concludes from his studies that gastritis 
is not a specific lesion of anacidity and, that anacidity 
as a precuz'sor of or the cause of certain diseases, is 
possible but not finally proved by valid statistics. 

That this problem of the possible sequence of gas- 
tritis to cancer, to ulcer or to the loss of mucosal secre- 


toi-y function is susceptible to experimental demon- ^ 
stration analogous to clinical occurrence, is not 
conceivable. It is a weakness in logic, when a condi- 
tion associated with several diseases, is considered to 
be etiological in each connection. Causal influences 
and agents usually, may be expected to have .certain 
definite and predictable effects. Nothing has ydt been 
developed in our knowledge of gastritis, to indicate 
any such possibility. 

Howe (24) in discussing the causal fallacy, says: 
“there is one point, however, which every science or 
art must have in common with metaphysics, and that 
is its dependence upon some fundamental concept or 
elementary woi'king hypothesis. The imposing struc- 
ture of the completed edifice sometimes hides tyom us 
the fact that there must be a foundation somewhere. 
It is rather shaking to our scientific certainty when we 
realize that the nature of that foundation is nothing 
moi'e secure than a hypothesis.” 

“The danger of a hypothesis is that it may be taken 
as an axiomatic statement which is therefore assumed 
to require no proof. There is no difficulty in cheeking 
up the error of one hypothesis by inventing others as 
required to fill the gaps which the original hypothesis 
fails to explain. This is a very general scientific 
tendency and accounts for the large number of hyjio- 
theses which pass as scientific facts.” “A hypothesis 
is never at its best when used as a part of our thera- 
peutic ai-mamentarium but it is an essential weapon 
of reseaixh.” 

I find it impossible to harmonize the discrepancies 
which are found to exist when the hj^pothesis of gas- 
tritis as the causal precursor of peptic ulcer, cancer, 
achlorhydria and its association of anemia and cord 
degeneration, is examined. Gastritis, however, does 
merit in itself the revived and increased attention 
which is being given it. 

In reviewing this hypothesis, it appears that gas- 
tritis in the sense of primary mucosal inflammation, is 
more likely to be in most instances a sequel or compli- 
cation of peptic ulcer. In those cases in which it may 
have been prodromal, additional factors must be found 
to account for the localization of the ulcer within or 
■without the gastritis area, factors which would, and 
do, operate also in the absence of gastritis. Cancer of 
the stomach is not in any way dependent upon or pro- 
moted by a sub-stratum of gastritis, and there has yet 
to be shown that there may arise from gastritis any 
carcinogenic factor by which an acquired disease could 
promote an hereditary disease. Achlorhydria and its 
associated secretory failures with their remote in- 
fluences are more likely to arise from primary biolo- 
gical failure of the gland cells than to be essentially 
secondarj' to primary mucosal inflammation. 
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SECTION II — Experimental Physiology 


Pancreatic Enzymes and Tissue Metabolism*^ 

By 

H. C. BRADLEY, Ph.D. 
and 
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R ecent articles in this Journal have ascribed to 
the pancreas an extraordinarily important role in 
metabolism. W. Boldyreff (1) states that the non- 
secreting tissues of the body, such as muscle, liver, 
spleen, etc., are unable to produce enzymes of their 
own and must therefore depend upon the secretions of 
the pancreas and intestinal glands for their supply of 
lipase, amylase, protease and glycolytic enzymes. The 
external secretion of the pancreas, according to this 
author, is absorbed completely from the intestine into 
the blood, and thus becomes in reality its internal 
secretion. The enzymes are then fixed by the tissue 
cells throughout the body. Oelgoetz, Oelgoetz, and 
Wittekind (2) carry the hypothesis a long step farther 
and state that the blood vessels constitute the main 
digestive organ of the body. Food and enzymes are 
mixed in the intestine, and together absorbed by the 
blood where the major steps of digestion occur. In 
the case of proteins, gastric and intestinal digestion 
may carry them through the preliminary change to 
acid and alkali metaproteins, but these, along with the 
proteolji;ic enzymes are absoi’bed as such and are 
finally digested in the blood. "The blood therefore 
may be regarded as a more important final digestive 
organ than is the gastro-intestinal tract.” The tissues 
are said to contain these same enzymes, derived from 
the intestinal tract, and at a concentration one hundred 
times that found in the blood. 

The three papers cited above contain little data in 
substantiation of the assumptions made. Boldyreff 
offers no data, but cites his earlier work in proving 
rhjffhmic activity along the intestinal tract as evidence 
in favor of the hypothesis (3). The papers by Oelgoetz, 
Oelgoetz, and Wittekind describe a rough method for 
determining the iodine absorbing poAver of serum, and 
state that this is a test for amjdase. They also state 
without evidence that the pancreatic enzymes are 
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ahvays present in the blood, and in fixed proportions, 
so that the determination of one of them is sufficient 
to determine the concentration of them all. 

It is not our intention to attempt a critical anal.vsis 
of the details of these papers, many of Avhich are quite 
counter to data in the literature. In the following 
paragraphs, however, we will submit concrete evidence 
Avhich bears directly upon the major premise of these 
papers — namely, that pancreatic enzymes are present 
in the tissues *, that tissue cells are unable to produce 
their own enzymes, and must depend upon the pancreas 
for a continually renewed supply in order to carry on 
the syntheses and hydrolyses incident to metabolism. 
If trypsin can be found in significant amount in tissues 
other than the pancreas, it Avould appear to give strong 
support to the hypothesis of Boldyreff. If trypsin can- 
not be demonsti’ated, it Avould appear to leave the 
hypothesis without factual justification. 

We have chosen trypsin because its properties are 
so unique and so well characterized that there is no 
danger of mistaking some other proteolytic enzyme for 
it if tlie e.xijeriments are adequately controlled. The 
same cannot be said perhaps for lipase and amylase of 
the pancreas. Similar enzymes are widely distributed, 
and while we believe there are differences between the 
lipase of the pancreas and that of the liver or kidney, 
they^ are not so convincing as the differences between 
trypsin and other pi-oteases. 

In an earlier publication we presented some data 
which at the time v/e felt was fairly good evidence that 
trypsin is not one of the proteases of liver or kidney 
(4). In the following experiments we have again 
sought this enzyme under even more carefully^ con- 
trolled conditions. The data appears to be unequivc^ 
and so far as it goes should definitely set at rest e 
question of whether pancreatic enzy'mes are presen 
normally in tissues other than the pancreas. 

EXPERIMENTAL PART 

Hog pancreas, spleen and liver were obtained Avhh'" 
a few minutes of the death of the animal. They were 
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frigerated at once, ground to a smooth brei, weighed out 
in 50 gm. portions, and made up to a final volume of 250 
c.c. in each case. Toluol was added as a preservative, care 
being taken to keep the digests saturated with it by fre- 
quent shaking during the first twenty-four hours. Experi- 
ence has shovm that under these conditions no bacterial 
gro\vth occurs, and the digests remain sterile indefinitely. 
The digests were maintained at 37° throughout the period 
of study. Acid and alkali were added as indicated in the 
tables, and the pH levels determined potentiometrically. 
As has been shown previously (6), the pH values of such 
digests change during the period of digestion, the shift 
being in the direction of neutrality. The value of the pH 
control therefore is chiefly to determine whether the en- 
vironment is satisfactory for the activity of a given 
enzyme or not. Trypsin is most active at about pH 8, but 
is still quite active at 6. On the other hand, we have 
previously shown (4) that typical autolytic proteases are 
most active in the neighborhood of 4. 

Evidence of digestion was obtained as follows; twenty- 
five c.c. samples of the digests were removed at the start, 
and from time to time thereafter, as shown in the tables, 
run into 50 c.c. 10 per cent trichloracetic acid and made 


up to 100 C.C. After some hours the precipitated proteins 
were filtered off and the filtrate assayed for soluble N by 
Kjeldahl, for amino acidity by Sorensen titration, for reac- 
tive tyrosine by a modification of the Folin colorimetric 
method (G). Soluble N is perhaps the best method we 
have for measuring the rate and extent of primary cleav- 
age of the tissue proteins. The tyrosine reaction gives 
essentially the same picture, because the initial breaks in 
the protein molecule serve to unmask most of the tyrosine 
(5) . The Sorensen titration gives the same information, 
and in addition gives evidence for the further cleavage of 
non-precipitable protein fragments after the initial solu- 
bilizing cleavages have been completed. 

RESULTS 

In the data collected below we are presenting, for 
the sake of brevity, only the figures obtained by Soren- 
sen titration. The other data, however, is in complete 
harmony with it. The experiments recorded here have 
been repeated many times, and are typical. 

From the data above we draw the following con- 
clusions: 


Table I 

Self-Digestion of Hog Pancreas 


No. 

Di c e 8 t s 

pH 

Initial 

[ c.c. N/6 amino acid in 25 c.c. trlchlor. filtrate 


0 

l8t 

Std 

10th 

1 

Control 

6.16 

0.40 

3.00 

4.45 

4.50 

2 

Control + 26 c.c. N/6 HCI 

4.48 

0.40 

2.80 

3.00 

4.10 

3 

Control + 60 c.c. N/6 HCI 

3.3G 

0.40 

1.30 

2.25 

2.00 

4 

Control + 76 c.c. N/5 HCI 

2.67 

0.40 

0.60 

o.cr> 

0.70 

5 

Control 4" 20 c.c. N/S NaOH 

7.14 

0.40 

4.35 

4.30 

4.55 

C 

Control + 30 c.c. N/6 NnOH 

7.37 

0.40 

4.35 

4.35 

4.35 

7 

Control + 40 c.c. N/6 NaOH 

7.62 

0.40 

4.85 

4.35 

4.40 


Table II 
Hog Spleen 


No. 

D 2 sres ts 

pH 

Initial 


c.c. N/B amino acid in 25 c.c. 

trichlor. filtrate 


0 

1st 

3rd 

6th 


1 

Control 

0.46 

0.40 

0.75 

0.86 

1.00 

1.20 

2 

Control -i- 26 c.c. N/6 HCI 

4.66 

0.40 

1.65 

2.35 

3.00 

3.00 

3 

Control + 60 c.c. N/6 HCI 

3.92 

0.40 

1.86 

2.50 

3.00 

3.00 

4 

Control -}- 76 c.c. N/5 HCI 

2.96 

0.40 

0.76 

1.00 

I.IO 

1.00 

5 

Control + 20 c.c. N/5 NaOH 

S.6G 

0.40 

0.55 

0.G5 

0.C5 

0.65 

6 

Control + 30 c.c. N/6 NaOH 

9.05 

0.40 

0.50 

0.60 

0.55 

0.60 

7 

Control + 40 c.c. N/5 NaOH 

9.33 

0.40 

0.46 

0.45 

0.55 

0.50 


Table III 
Hog Liver 


No. 

D i fir es ts 

pH 

Initial 

1 c.c. N/6 amino acid in 25 c.c. trichlor. filtrate 


1 0 

iBt 

3rd 

6th 

10th 

1 

Control 

6.38 

0.40 

1.10 

1.60 

1.60 

1.90 

2 

Control 4* 25 c.c. N/5 HCI 

4-52 

0.40 

1.70 

2,60 

2.70 

2.76 

3 

Control + 60 c.c. N/6 HCI 

3.05 

0.40 

1.00 

2.C0 

2.85 

3.10 

4 

Control + 76 c.c. N/5 HCI 

3.16 

0.40 

1.15 

2.05 

2.05 

2.20 

6 

Control 20 c.c. N/5 NnOH 

7.00 

0.40 

0.65 

0.70 

0.76 

0.90 

6 

Control + 30 c.c. N/5 NnOH 

8.15 

0.40 

0.65 

0.65 

0.55 

0.65 

7 

Control -f* 40 c.c. N/5 NaOH 

1 8,70 

0.40 

0.50 

0.55 

0.5.5 

o.co 





















222 


American Journal of Digestive Diseases and Nutrition 



75cc- SOa.. ZSccHCl C zocc. ^oceNaOH 


Curve 1. Digestive patterns of pancreas, liver and spleen; 

1st and 3rd day. 

(1) Pancreatic tissue digests most rapidly when 
made alkaline. Tissue acidity developed post mortem, 
or by the addition of acid to the digests retards the 
process. The more acid added, the slower the pro- 
teolysis. In the brei to which 75 c.c. N/5 HCl was 
added, pi-actically no digestion occurs in ten days. The 
digestive pattern of this tissue is overwhelminglj’- of 
the trypsin-erepsin type. 

(2) Under identical conditions the spleen digests 
most rapidly in those breis to which 25 and 50 c.c. N./5 
HCl had been added. There is some digestion even 
where 75 c.c. N/5 HCl was added, and a pH of 2.96 
attained. There is barely detectable digestion in the 
presence of 20 c.c. N/5 NaOH, and none at greater 
alkalinities. The spleen therefore gives a digestion 


pattern fundamentally different from that of the n 
creas, and specifically fails to show proteolysis 
the pancreas digests at maximum rate. 

(3) The liver under the same conditions behave- 
like the spleen. There is considerable digestion at the 
highest acidity, while more than 20 c.c. N/5 NaOB 
inhibits proteolysis completely. '' “ 

If no digestion takes place at reactions optimum for 
trypsin, we must conclude that either there is n 
trypsin present, or that the tissue proteins are resis'' 
tant to trypsin. The following experiments therefore 
were made to determine whether liver and spleen pro- 
teins, under the conditions described, digest in the 
presence of small amounts of trypsin. 

A 10 per cent suspension of the pancreatic tissue 
in water was added to spleen and liver breis in the 
amounts shown in the tables. To each digest was 
added 30 c.c.. N/5 NaOH to inhibit autolysis and to 
give a reaction favorable for tryptic activity. 

It is evident that 1 c.c. of the suspension, corres- 
ponding to 0.1 gm. of the pancreas tissue, added to 50 
gms. liver or spleen is quite sufficient to produce 
obvious digestion of the tissue proteins within 3,5 
hours. One-tenth of this amount would certainly be 
recognized in less than 24 hours. The organ proteins 
are readily digested, and a very minute trace of the 
enzyme will disclose itself under the conditions of 
these experiments. If trjqisin is present at all in liver 
or spleen, it must be in amounts below the threshold 
of detectability by the method used, and we submit 
that an undetectable trace is of doubtful metabolic 
significance. 

While liver and spleen show no evidence of trypsin, 
they both demonstrate an abundance of the tissue pro- 
teases associated with autolysis. Both digest somewhat 
between a pH of 2.5 and 3, where trypsin is quite in- 


Table IV 

Liver and Pancreas 


No. 

Digests 


c.c. N/5 amino acid in 25 c.c, trichlor. filtrate 



Hours 


Da>*s 



0 

3.5 

5.5 

10 

1st 

2nd 

1 

Control liver 30 c.c. N/5 NaOH (pH 

8.1 ~ Initial) | 

0.30 

0.30 

0.30 

0.30 

0.35 

o.-io 

2 

Control liver 30 c.c. N/5 NaOH + 0.1 

gm. pancreas j 

0.30 

0.60 

0.70 

0.90 

1.15 

1.40 

3 

Control liver -5- 30 c.c. N/5 NaOH 4* 0-2 | 
gm. pancr^’as j 

0.30 

0.85 

1.25 

1.40 

2.00 

2.40 

4 

Control liver “** 30 c.c. N/5 NaOH 0.5 , 

gm. pancreas ' 

0.30 

1.05 

1.90 

2,20 

2.75 

3.30 

5 

Control liver 30 c.c, N/5 NaOH -f- 1.0 

gm. pancreas 

0.30 

1.75 

2.30 

2.70 

3.30 

3 00 


Table V 


Spleen and Pancreas 


■ 


Digests 

c.c. N/5 amino arid in 25 r.r. trirhlor. filtrate j 

No. 

Hours 

Das'3 1 




3.5 

5.5 

10 

Isl 

2ncl _l 

1 

Control Spleen -f- 30 c.c. N/5 NaOH (pH i 
9.0 Initial) ' 

0.75 

0,75 

0.70 

O.SO 

0.80 

O.SO 1 
1 

2 

Control Spleen -f" 30 c.c. N/5 NaOH -j- 0.1 ; 
gm. pancreas 

0.75 

0.90 

1.00 

1.15 

3.80 

1.90 

3 

f 

Control Spleen -r 30 c.c. N/5 NaOH -r 
gm. pancreas 

j 0.75 

1.00 

1.20 

1.40 

2.30 

2.40 

; 4 

Control Spleen 4" 30 c.c. N/5 NaOH ~r 0.5 
gm. pancreas 

0.75 

1 

1.30 

1-50 

2.00 

2.75 

2.73 

5 

Control Spleen -f- 30 c.c. N/5 NaOH -r jj 0.75 

gm. pancreas 11 

1.50 

1.90 

2.20 

3.10 

3.10 
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active, and where pancreatic juice is also without pro- 
teolytic activity. This is sufficient evidence that Boldy- 
reff’s statement, “There are no endogenous ferments 
prepared by the cells themselves for the needs of 
general intra-cellular digestion (splitting and recon- 
struction of carbohydrates, fats, and proteins)," is in- 
correct. Liver and spleen contain an abundance of an 
enzyme group not present in pancreatic juice. 

DISCUSSION 

The evidence presented above we believe suffices to 
raise fundamental doubts as to the validity of Boldy- 
reff’s whole hypothesis. The literature is full of com- 
petent data too numerous to mention in detail here, 
which must be ignored if one accepts his theory. 
The extensive literature of autolysis negates it (7) ; 
Kathepsin is a well characterized protease not demon- 
strated in pancreatic juice (8) ; animals have been 
kept alive for long periods without their pancreatic 
gland, and without pancreatic feeding, provided in- 
sulin and lecithin or choline is supplied ("9). One 
might well inquire what the evidence is upon which so 
far reaching a theory has been based, which at the 
same time appears so definitely counter to generally 
accepted experimental data. 

In his previously published papers, in which the 
theory is first advanced, Boldyreff has been concerned 
with the phenomenon of rhythmicity along the alimen- 
tary tract. He demonstrates with a wealth of recorded 
observations a periodic activity which includes peris- 
taltic waves and secretion of intestinal and pancreatic 
juice. The secretions are enzymatically active, al- 
though there is no food material in the tract. The 
juices secreted in the upper segments of the small in- 
testine are practically all absorbed before the colon is 
reached, and the enzymes disappear. At least there 
appears to be no concentration of enzymes. 

Rhythmic activity together with actual disappear- 
ance of juices and enzymes in the fasting intestine has 
led Boldyreff, therefore, to conclude absorption, dis- 
tribution to the tissues, and the utilization of these 
enzymes in tissue metabolism. So far as we have been 
able to discover, that Author has not presented any 
further experimental evidence for the hypothesis. In- 
stead, he has accepted reports from the older literature 
before there was adequate characterization of some of 
the enzymes, and before control and designation of the 
H ion level was possible. The fact of rhythmicity, and 
of disappearance of digestive factors from the non- 
digesting intestine does not in any way prove that 
these enzymes are lodged in the liver or spleen. Nor 
can we accept today, as authentic evidence of ti'ypsin, 
such observations as that of Theobald Smith, made in 
1894 (10), that sterile pieces of liver, spleen, and 
kidney liquefy gelatin. Yet this is the sort of evidence 
which Boldyreff cites to prove that these tissues do 
contain this enzyme. As a matter of fact. Smith him- 
self did not di'aw this conclusion. He correctly X’c- 
garded the liquefaction of gelatin by sterile tissue as 


enzymic digestion of the gelatin, and describe.s the 
action as “trypsin-like.” We recognize today that 
Smith was dealing with the autolytic mechanism, in 
this interesting early observation. It is now well 
known that liver, spleen, or kidney made alkaline 
enough to completely inhibit autolysis will still digest 
peptone, gelatin, and casein. But the protease of the 
tissue which effects this cleavage will not attack the 
native tissue proteins. It is therefore not trypsin. 

We are not questioning the fact that traces of the 
digestive enzymes are absorbed from the intestine 
from time to time, just as traces of undigested pro- 
teins are. Pepsin and trypsin have frequently been 
reported in the urine, and these reports are cited by 
Boldyreff as confirming his theory of metabolism. 
Actually, of course, trypsin in the urine is no evidence 
at all of trypsin in the liver. Nor is food allergy, 
which obviously depends on the absorption of specific 
food antigens from the intestine, any evidence that 
protein digestion is largely accomplished by pan- 
creatic enzymes in the blood stream, as maintained by 
Oelgoetz. 

SmUMARY 

1. Under optimum conditions for tiyptie activity, 
spleen and liver of the hog show no proteolysis. 

2. Very small traces of trjqxsin added to these tis- 
sues under the same conditions give unequivocal evi- 
dence of proteolytic activity. 

3. We have been unable therefore to find any evi- 
dence in support of the theory that trypsin is absorbed 
as such from the intestinal tract, to be distributed to 
and fixed by the tissues for their metabolic use. 

4. Spleen and liver cells contain proteolytic enzymes 
not found in pancreatic juice and therefore not sup- 
plied them by absorption of that juice. It is logical 
to assume that they are produced by the tissue cells 
themselves, until definitely proven otherwise. 

5. Any system of physiology, pathology, and ther- 
apy, based upon the assumption that pancreatic en- 
zymes are regulai'ly present in tissue.s such as liver 
and spleen, should be accepted with caution until some 
competent evidence is forthcoming to substantiate it. 
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T he microorganisms which make up the so-called 
noi’mal intestinal flora have quite generally been 
regarded as non-pathogenic so long as they confine 
their habitat to the intestine. Some have been found 
capable of setting up disease processes when they in- 
vade different parts of the body, as for instance, in 
Bact. coli cystitis, and B. welchii gangrene. However, 
it does not appear impossible that the bacteria nor- 
mally present in the large intestine may at times ac- 
count for organic and so-called functional diseases of 
the intestine itself. Brown (1925) believes that Bact. 
coli may play an etiological role in idiopathic ulcerative 
colitis. The bacteriological literature contains many 
references to the possible etiological significance of 
, various members of the intestinal groups of bacteria 
in various pathological processes. We shall not at- 
tempt to review the entire literature here, but will cite 
several of the most recent publications which have ap- 
peared and which concern the organism upon which 
the main emphasis is placed in this paper. 

Deak (1933) and Hassman and Herzman (1934) 
have shown that Bact. coli may be of etiologic signi- 
ficance in the entei'ic diseases of childhood. They be- 
lieve that some strains of this organism are atypical, 
and have referred to them as “paracoli,” because they 
do not ferment lactose. Some Amei-ican investigators 
also have described paracoli strains, and have attri- 
buted to them an etiologic role in the summer diar- 
rheas of children. Catel and Pollaske (1933), Silber- 
stein and Singer (1924) and Rosenbaum and Chassel 
(1933) all worked with living and dead cultures of 
Bact. coli, and showed by various methods that this 
organism may play some part in the causation of in- 
testinal disturbances. Adam (1927) and Goldschmidt 
(1933) demonstrated that Bact. coli can be toxic, and 
that when cultures are fed by mouth to animals they 
can set up an intestinal disturbance. 

Hahsman and Scharfetter (1935) did considerable 
work with Bact. coli and studied its effect on the ex- 
cised intestine of rabbits. They believe that filtrates 
of normal strains of Baci. coli do not affect the muscu- 
lature of rabbits’ intestine. Strains of Bact. paracoli 
obtained from children suffering from an intestinal 
disturbance alwaj'S gave a definite response, usually 
increased peristalsis and tonus. Stronger concentra- 
tions of the filtrate paralyzed the peidstalsis and tone. 
l^Tien the filtrates were allowed to act on the small in- 
testine for a short time it was found that the reaction 
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was reversible, but when allowed to act for a long time 
the reaction was irreversible. 

Thus it can be seen, at least from the more recent 
literature, that the question of possible etiological re- 
lationships of the so-called normal intestinal bacteria 
is one of great importance and should be studied 
further. It is our purpose in this paper to present 
some findings regarding the action of a "norma!” 
strain of Bact. coli, on excised strips of intestine. 

EXPERIMENTAL 

A strain of Baci. coli isolated from a normal human adult 
was used in all of the work reported here. Cultural and 
biochemical studies showed the organism to be of the com- 
niunior tSTpe. The organism was grown in 2% Difeo Baclo 
peptone water for twenty days; cultures so prepared con- 
stituted the material with which all of the tests reported 
here were carried out; this material was always distinctly 
alkaline. Studies were made with the whole culture, vrftli 
the centrifuged supernatant, and with filtrates prepared 
from the culture, to determine their action on strips of 
excised intestine. 

The cat was used as the experimental animal, since it 
could be procured easily at any time, involved little ex- 
pense, and proved to be a fit subject for this type of 
experimentation. 

The animals were sacrificed by stunning, and the strips 
of intestine used in the experiments were immediately re- 
moved and immersed in Ringer-Locke solution. They were 
stored (never more than two days) at refrigerator tem- 
perature before use. The strips of muscle were immersed 
in a bath of Ringer-Locke solution which was kept at 37* 
G and aerated by a stream of oxygen. The hooks and levers 
commonly used to obtain records of muscle contractions 
were attached to the strips and the movements recorded on 
a kymographic tracing moving at a standard rate of speed 
The muscle strips were held in the bath for at least thirty 
minutes in order to allow them to assume their normal 
rhythm. Definite but varying amounts of whole culture, 
centrifugate or filtrate, were then added to known volumes 
of the Ringer-Locke solution in which the strips 
pended. All of the test materials were heated to 37 C 
before they were placed in the bath. An uninocniated 
peptone mixture of the same composition as the culture, 
adjusted to the same pH and used in the same concentra- 
tion, was always employed as a control. 

EFFECT OF BACT. COLI CULTURES ON THE 
MOTILITY OF VARIOUS PARTS OF 
THE INTESTINE 

Different parts of the intestine were subjected to 
the action of the Bact. coli cultures in an attempt o 
determine whether or not they reacted differently m 
manner or degree. 
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Effect oil Duodenum and Jejunum. It was found 
very soon in the investigation that the optimum 
amount of whole culture which should be used to elicit 
a maximum reaction was 10 per cent of the total 
volume of the bath in which the intestine was im- 
mersed. 

The Bact. coli cultures, when applied to strips of 
duodenum and jejunum brought about a paralysis of 
the intestinal musculatui-e. There was a definite in- 
hibition of the contractions and an almost complete 
loss of tonus. This reaction took place within 30 
seconds to one minute after the beginning of exposure. 



Graph 3. Effect of Bact. coli culture on Ileum. ReverEl 
bility of the Reaction. 



Graph 1- Effect of Bact. coli culture on Duodenum. 


Uninoculated peptone water of the same composition 
as the medium in which the coli organisms tvere growm 
showed no effect when put into the bath containing 
strips of duodenum or jejunum, in the same concentra- 
tion as the bacterial culture. (Graphs 1 and 2). 

Effect on Ileum and Colon. The same cultures of 
Bact. coli (grown for twenty days in 2% peptone w'ater 
medium), when added to a bath in which strips of 
ileum were suspended, gave a reaction which was di- 
rectly opposite to the response elicited from the duo- 
denum and jejunum. Within thii-ty seconds to one 
minute after the addition of the whole culture to the 
Ringer-Locke solution the strip of ileum responded 
with a very definite increase in tone and a speeding up 
of its contraction rate. A 2% solution of uninoculated 
peptone water gave no reaction except a slight rise in 
tone which was shown on numerous occasions to be of 
a very transitory nature. 

The JJaef. coli culture, when allowed to act on strips 
of colon immersed in a Ringer-Locke solution, elicited 
the same type of response as from the ileum; but the 
increase in tone was much less than that of the ileum, 
and was only moderately higher than that brought 
about by the addition of sterile peptone solution. There 
was, however, quite a marked increase in the rate of 
contraction of the muscle strip. (Graphs 3 and 4). It 
was observed throughout this study that the colon 
reacted much more slowly to all of the applied agents, 
and that it required a relatively long time after first 
being put into the bath to become stabilized and give 
a normal contraction curve. Perhaps a much more 



Graph 2. Effect of Bact. coli culture on Jejunum. 


definite response would have been elicited if we had 
used greater concentrations of culture; but this was 
deemed inadvisable because of the possibility of in- 
creasing the salt concentration to the point where it 
might induce a salt effect. While the results obtained 
Avith the strips of colon are very suggestive, no definite 
conclusions should be drawn from them. 

Effect of Centrifuge Supernatant and Filtraii of 
Whole Culture. Attempts were made to demonstrate 
the presence of the substance (or substances) which 
was the active agent in the whole cultures of Bact. 
coli, in the centrifuge supernatant and filtrate of the 
culture. The cultures were centrifuged at high speed 
for about twenty minutes, and the supernatant fluid 
carefully pipetted off. This was then added to the 
Ringer-Locke solution in the bath in the same concen- 
tration as was the whole cultui’o. In every instance 
the action of the supernatant fluid was essentially the 
same as that of the whole culture. It varied with tlic 
portion of the intestine exposed to it: that is, the ileum 
and colon ivere stimulated and the duodenum and 
jejunum depressed. The intensity of the reaction was 
in the same general range as that obtained with the 
whole culture, taking into account the normal varia- 
tion in the reaction ability of different pieces of intes- 
tine from different animals. 

Chamberland (L3) filtrate of the whole culture was 
applied in the same way as the ivhole culture and su- 



G.'aih 4. Effect of Bact. coli culture on colon. 


pernatant. The active sub.stance was found to be 
present in the filtrate also. (See Graph 8). The re- 
sponse of the strips of intestine ivas in general weaker, 
however, to the filtrate than it was to the whole culture 
or to the supernatant. The weaker action mat be ac- 
counted for, at least in part, by the removal of some 
of the physiologically active substance from solution 
by the filter. 

Influence of Length of Incubation of Cultures on 
Amount of Active Material Produced in Them. .An at- 
tempt Avas made to determine Iioav soon the active sub- 
stance is produced in sufficient concentration to call 
forth the typical maximum response. For thi.s piirjio-e 
a 2''c peptone medium A\-as inoculated Avith Bact. coli 
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and incubated at 37° C. Portions were withdrawn at 
various intervals and theiv action on strips of intestine 
determined. Samples taken after tnvo days’ incubation 
were found to exert the opposite action on strips of 
duodenum from that obtained with twenty day old 
cultures; that is, two day old cultures caused a slight 
increase in tone and contraction rate. The same %vas 
true for portions of the culture taken out at the end of 
five days’ incubation. The findings were essentially 


the two and ftiTe day old cultures the substance nla^ v 
present in such small amounts as to bring about 
excitatory response, whereas in the hventy-one da^ oM 
culture its concentration is sufficient to exert a dente- 
sant action. This fact holds true for many of the k 
citing and depressing agents known to the pharmacok 
gist; for example, alcohol in very small concentrations 
acts as a stimulant, while in greater amounts it ererii! 
a marked depressant action. ^ 



Graph 5. Influence of Length of Incubation of Cultures on Amount of Active Material Produced in them. 


the same with the whole culture, the centrifuge su- 
pernatant and the filtrate. (See Graph 5 and 6). By 
the end of ten days’ incubation the substance (or sub- 
stances) which caused depression of the duodenum and 
jejunum, and excitation of the ileum and colon, was 
readily demonstrable, although the reactions elicited 
with this material w'ere not in every instance of as 
great magnitude as those obtained with material from 
twenty-one day old cultures. (See Graphs 2 and 3). 


ABILITY OF THE INTESTINE TO EESUME 
NORMAL CONTRACTION AFTER 
TREATMENT 

Experiments were conducted to determine whether 
the strips of intestine were capable of resuming 
normal contractions after they had been acted upon by 
the substances present in the eoli cultures. 

Strips of intestine were suspended in the Einger- 
Locke solution and subjected to the action of Bad 



Graph 6. Influence of Length of Incubation of Cultures on Amount of Active Material Produced 

In them. 


There are two possible explanations for the differ- 
ences in the action of the young and older cultures. 
One is that the two substances are different in nature 
and that the first is destroyed during continued in- 
cubation at 37° C., possibly by the constantly increas- 
ing alkali that is formed in the culture. The other is 
that the two substances are one and the same in all 
instances, but that the reaction depends on the concen- 
tration of the acti%'e agent in the bacterial culture; in 



Graph 7. Specificity of the Reaction. 


coli culture, supernatant and filtrate for varying 
periods of time. The bath was then emptied, new 
warm Ringer-Locke solution placed in it and the same 
strips suspended in the solution. It was found th« 
strips of intestine from different parts of the tract 
could be subjected to the action of Bact. coli for 
periods ranging up to one-half hour without per- 
manent damage to them. There was no apparent di - 
ference between the effects produced by the whole cu - 
ture, the filtrate and the supernatant. (Graph 3). 

Specificity of the Reaction. In order to prove 
the reaction to the products formed bj^ Bact. coh w 
specific for this organism the following escpenmen 
was performed. Strips of intestine were subyecte 
the action of 1:1,000 glutamic acid, which had 
shown before to paralyze intestinal movements, un 
all motility had disappeared and there was a losa i 
tone. When the reaction to the acid had ^ 
to proceed for some time, coli culture was adde . 
every instance the culture tended to exert a neu ra ^ 
ing influence on the action of the glutamic aci • 
experiments were conducted only with strips o i 
and jejunum, since all portions of the intestine w 
found to be paralyzed by the glutamic aci 






Weinstein and Rettger — Influence of 


B. CoLi ON Intestinal Motility 


227 





228 


American Journal of Digestive Diseases and Nutrition 


strips of ileum were made to undergo an increase in 
tone and a marked speeding up in their contraction 
rate the addition of the Bact. coli after they had 
been acted upon by 1:1,000 glutamic acid. This experi- 
ment was repeated several times, with similar results; 
that is, the muscle tissue could be paralyzed by gluta- 
mic acid, revived by coli culture, paralyzed again with 
glutamic acid, and revived again by the coli culture. 
One phase of this reaction is recorded in Graph 7. 

Effect of Cultures of Other Bacteria. In order to 
determine whether the property of eliciting the reac- 
tions described above is common to bacteria generally, 
or one that is specific for the colon bacillus, experi- 
ments were conducted with other bacteria, namely S. 
marcescens (prodigiosus) B. subtilis, B. cerens and B. 
viycoides. All %vere grown in 2 per cent peptone Avater 
at room temperature for from ten to twenty days, and 
added to the Ringer-Locke solution in the same propor- 
tion as wei’e the Bact. coli cultures. No definite effects 
on the movements of the intestinal strips could be ob- 
tained with any of these organisms. Neither the whole 
cultures, their filtrates nor the centrifuge supernatants 
caused any definite response in the intestinal muscle. 
S. marcescens at times caused the intestinal muscle of 
the ileum and colon to undergo a slight increase in 
tone. This response, was, however, of a much lesser 
magnitude than that obtained with Bact. coli and could 
not be obtained with every strip of intestine used. 
Portions of the culture taken out at different periods 
of incubation showed that no reactive substance was 
present at any time. The results are shown in Graphs 
9 to 12. 

DISCUSSION 

The problem of determining physiological responses 
to bacterial cultures is of necessity a \evy complicated 
one, because of the highly complex nature of the cul- 
tures. Attempts to pin down the reactive influence to 
one substance would seem rather futile, since the re- 
sponsible material in the present study may be a 
purely metabolic product, an exotoxin or some endo- 
toxie substance released fi'om the cell by autolysis in a 
highly alkaline medium. That Bact. coli may produce 
amines and diamines, e.y. histamine, as was shown by 
Hanke and Koessler (1922;, is accepted by bacteriolo- 
gists generally. A definite specific exotoxin or endo- 
toxin of Bact. coli has apparently not been demon- 
strated up to the present time. In this Avork Ave make 
no attempt to define the reactive substances, but 
merely AAosh to impress the reader Avith the fact that 
there is present in cultures of Bact. coli some sub- 
stance (or substances) Avhich exerts a definite effect 
on the motility of excised strips of intestine. This 
finding is in hai-mony AAith the observations of some 
of the investigators mentioned in the introduction. 

Another point in these experiments Avhich seems to 
us to be Avorthy of notice is the difference in the reac- 
tions elicited from the various portions of the intes- 
tine. The duodenum and jejunum gave responses 
directly opposite to those of the ileum and colon. Dif- 


ferent chemical substances, histamine, adrenalin 
various amino acids employed by Weinstein and Cm 
gill (unpublished) elicited the same response fv 
different parts of the intestine. Three possible ^ 
planations for this difference in reaction suceest 
selves to us. (1) The difference in reaction may be 
caused by a difference in the nervous elements in th 
walls of different parts of the intestine. (2) The B<ut 
coli culture may contain tAVo different substance.? one 
acting on the duodenum and jejunum to depress them 
but having no effect on the ileum and colon, and the 
other acting on the ileum and colon in the stimulatory 
manner, but having no influence on the motility of the 
duodenum and jejunum. (3) The difference in effect 
may be due to a sensitizing effect brought about in the 
folloAving manner: the duodenum and jejunum rarely 
harbor Bact. coli, while the ileum (especially the por- 
tion near the ileo-cecal valve) and the colon are in life 
in constant contact Avith Bact. coli and its products' 
the continued contact Avith this organism may cause 
the mucosa of the ileum and colon to become sensitized 
to products of Bact. coli, so that Avhen these products 
are suddenly brought into contact AAith these tissues 
in high concentration a response quite different from 
that of non-sensitized tissue is brought about. 


SUMMARY AND CONCLUSIONS 

A substance (or substances) produced by Bad. coli 
in peptone Avater cultures Avhich exerts a definite in- 
fluence on the motility of excised strips of intestine 
has been demonstrated. This substance depresses the 
motility of the duodenum and jejunum and stimulates 
that of the ileum and colon. It is detected readily in 
cultures after ten to fourteen days’ incubation. 

The reactiA'e material is present in the centrifuge 
supernatant and in filtrates of cultures of Bad. coli. 

The reaction brought about by the culture material 
is reversible. 

The reaction may be regaz'ded as specific, since other 
bacteria, S. onarcescens, B. subtilis, B. ccreus, and B. 
viycoides, all of which are of non-intestinal origin, ap- 
parently do not produce substances Avhich exert any 
definite action on the motility of the intestine. 
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W HILE studying the chemical phase of gastric 
secretion in a dog prepared with an abdominal 
wall “nerveless” gastric pouch+f a large area of ulcera- 
tion was noted in the abdominal wall adjacent to 
the pouch orifice. The ulceration was 8 cms. long, 
6 cms. wide and 3 cms. deep. During the oestrus, 
which occurred a .short time later, this large ulcer- 
ated area healed completely. A similar healing of 
such ulcerations during oestrus had been noted on 
two other occasions in this dog and three times in 
another “nerveless” pouch dog. In this connection 
it is interesting to recall that the late Dr. Eugene 
Klein had already noticed and reported (1) that in 
four dogs there was an increase during lactation in 
the secretory activity and skin erosions about the 
"nerveless” chemical pouches. It was therefore 
thought important to make further observations and 
experiments on the relationship of the sexual cycle, 
the female sex hormones, and, certain ductless glands 
to such ulcerations appearing about ga.stric pouches. 

In the female dog with the “neiwoless” pouch, (Dog 1, 
“Alma”), following the healing of the abdominal wall 
ulceration during oestrus, renewed ulceration appeared in 
the latter part of the ensuing pregnancy. This area 
measured 4 by 3 cms. 

Following the line of reasoning that the ovarian folli- 
cular hormone is chiefly responsible for the oestrus and 
was in some way associated with the healing during oes- 
trus, and, a definite area of ulceration being established, 
during the next ten days, the follicuiar hormone “Thcel- 
in”**, 250 rat units b.i.d. was given subcutaneously. At the 
end of that period the ulceration was practically entirely 
healed. Five test meals of meat, 150 gms., and water, 200 
CCS., averaged 4.9 ccs. secretion in 4 hour.s, 18 units free 
hydrochloric acid with a peptic activity of 2 aims, diges- 
tion in a Mett’s tube. 

The dog was then untreated during the next 3 
weeks. A large area of ulceration measuring 8 by 5.5 cms. 
developed. A test meal during that period revealed G.5 
CCS. secretion, 30 free acid, and 2.5 mms. Mett’s tube 
digestion. 

The dog then gave birth to 9 puppies. During the 
lactation of 3 weeks the area of ulceration enlarged to 8.5 
by 8 cms. A test meal during that period revealed only 
0.85 CCS. secretion, 10 free acid and 2 mms, peptic activity. 
Following this period of lactation, the ulceration healed 

•^Presented nt Ihc SSth nnnua! pc‘5‘ii(m of the American Gastro- 
Entoroloaical Association Atlantic City. N. J,, June lO-H. 19.15. 
fFrom the Pntholosry Laboratories, Mt, Sinai Ilosnital. 
ffrhis is a caslric fundus pouch invented by the late Dr. Euyene Klein 
in tvliich the muscularis svitli AueriiaclPs idexus is strippcii aw-ay 
and the mucous membrane pouch then implanted suhcuamcousU' 
in the ahdominai wall with a acveranco of the Iritra-ahdominal 
blood and nerve supplies. This is the ne.srest appmach to a com- 
plctcly nerveless pouch inasmuch ns only Mcissnerhs plexus is re- 
tained. The function of this plexus is unknown. Such a pouch 
secretes only in response to a chemien! .stimulus since the sairus 
idinso lias been completely aholislied by the operative proeeeiiijre. 
(1) Klein, E.: Arch. Surff. CCtCIS (Teh.) 1933. 

t^iiThe "Theelin" and ‘'Anluitrin-S" usi-l in these experiments were 
obtained throujrh the courtesy of the Research Dept, of l*nrke- 
Datls Co. 


completely in 4 weeks. Throe test meals during th.at period 
averaged 3 ccs. secretion, 20 free acid, and 2 mm.s. peptic 
activity. This healed state persisted for the next two 
months. Test meals during that period averaged 3.1 ccs. 
secretion, 3G free acid, and 1 mm. Jlelt’s tube digestion. 

Again, following the line of reasoning that the anterior 
pituitary secretion is increased and “Theelin” :ib=ont 
during lactation, and, that the lactation period was 
associated with increased ulceration, the “anterior 
pituitary-like” hormone, “Antuitrin-S,” 2 cc.s. intrainU':- 
cularly q.d., was administered for 10 days. After 4 liay.s, 
an area of ulceration mea.suring G by 4.5 cms. appeared 
about the pouch. A test meal during that time revealed 
5 CCS. secretion, 20 free acid and 2 mms. peptic activity. 

The dog then went into the oestrus and in that period 
there was a complete healing again. A test meal showed 
0.8 cc.s. secretion, with 0.0 free acid and 0.0 pepsin. During 
the next 4 months there was no ulceration. Pregnancy 
did not occur after this oestrus. 

The second dog studied was a male dog with a typical 
Pavlov pouch, (Dog 2, “Pedlo”) viz. a fundus pouch con- 
nected with the main stomneb by a submucosal bridge 
thereby retaining the nerve and blood supply of the main 
stomach and thus mirroring its nrtivitic.s, including the 
vagus and chemical phases of gastric secretion. 

Two weeks after the institution of this pouch, a large 
area of ulceration appeared measuring 5.5 by 3 cm.s. which 
persisted 10 weeks. Test meals during that period 
averaged 21.5 ccs., 80 free acid, and digested 4 mms. of a 
Mett’s tube. 

“Theelin,” 250 rat units b.i.d. subcutaneously, was then 
administered for 3 weeks. The le.sion definitely diminished 
in size, and, at the end of 3 weeks, the lesion wns com- 
pletely healed. Test meals during these 3 weeks averaged 
10 CCS. secretion, 80 free acid, and digested 3 mms. in a 
Mett’s tube. The healing persisted throughout the next 2 
weeks. There was then a minimal .secretion of 0.2 ecs., 
GO free acid, and 1 mm. Mott’s tube digestion. 

The next e.xperimont, in view of the healed st.ate, wns to 
administer “Antuitrin-S," 2 ccs. q.d. intramuscularly for 
2 weeks. Ulceration commenced to appear about the jioiich 
orifice in 4 days and at the end of 2 weeks had reachcfi 
the large size of 5.5 by 3 cms. There seemed to be n con- 
stant oozing of free hydrochloric acid from the pouch 
mucosa. There was no change in the aiea of ulceration 
for 2 weeks. 

Again, ''Theelin,” 250 rat units b.i.d. was administered 
subcutaneously for 3 weeks. The ulceration gradually 
disappeared within these 3 weeks. Tost meals during this 
period revealed 3.5 ccs. secretion, 100 free acid and a 
digestion of 2.5 mms. in a Mett tube, 

No further ulceration was noted in the next 10 weeks. 
Tast meals during this period avemged 11 ecs., 120 fjreo 
acid, and a peptic digestion of 2.5 mms, 

COMMENT 

In the female dog with the “nerveless" pouch, 
oe.strus apparently in .some way was associated with 
the healing of the ulcerations about the i)Ouch. Re- 
newed ulceration appeared late in pregnancy and a(- 
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tained its miximum during lactation. In the intervals 
between lactation and oestrus, in this dog at least, 
the ulceration may or may not appear. There does not 
seem to be a definite relationship between the secre- 
tory activity of the pouch and the amount of ulcera- 
tion. 

Experimentally, in this female dog, the ovarian fol- 
licular hormone (“Theelin”) apparently promoted 
healing, or, at least, was in some manner associated 
with it. “Antuitrin-S” (the “anterior pituitary-like” 
hormone), on the other hand, seems to be associated 
with the production of ulceration. Here again the 
secretory studies did not demonstrate any definite 
relationship. 

Considering the male dog with the Pawlow pouch, 
“Theelin” again was demonstrated to have a possible 
relationship to the healing and “Antuitrin-S” to in- 
crease ulceration in the abdominal wall contiguous to 
the pouch orifice. Here the large area of ulceration 
w'hich appeared spontaneously before treatment w’as 
associated with a large amount of secretion from the 
pouch. Following "Theelin” administration, the quan- 
tity of secretion diminished markedly. However, an in- 
crease in secretion after “Antuitrin-S” was not noted. 

The purpose of presenting these observations and 
expernments on the two dogs is to suggest the desir- 
ability of studying this problem systematically on a 
large scale. Furthermoi-e, the possible relationship of 
such abdominal w’all ulcerations about pouch orifices 
to internal ulcer of the mucous membranes of the 
stomach and duodenum should be considered. Of in- 
terest is the overwhelming predominance, in our e.v- 
perience, of human ulcer in the male sex. 

DISCUSSION 

DR. BORIS P. BABKIN (Montreal, Que.) ; The obser- 
vations made by Dr. Winklestein on ulceration of tissue 
around the orifice of a gastric pouch are very interesting. 
The experiments on the relationship of the sexual cycle 
and some female sex hormones to such ulcerations are very 
suggestive, but the problem is too complicated to permit 
of drawing any definite conclusions. 

Dr. Winklestein is very modest in his conclusions, pre- 
senting his observations and experiments %vith the chief 
aim of stimulating further work in this field; therefore, I 
should like to make only a few remarks and communicate 
to you the impression which I obtained in listening to this 
paper. 

The figures of the volume of gastric secretion and its 
digestive power reported in Dr. Winklestein’s work vary 
greatly and do not seem to stay always in a direct rela- 
tion to the sexual cycle or to the administration of “Theel- 
in” or “Antuitrin-S”; therefore, the formation of an ulcer 
around the orifice of the pouch seems to depend not on the 
amount of juice secreted or its digestive power during 
various periods. 

It seems that the resistance to the peptic digestion of the 
skin, of the subcutaneous tissue, and muscles, is lowered 
during lactation on administration of “Antuitrin-S.” It 
is true that during the lactation there was noted an in- 
creased secretory activity of the pouch. It must not be 
forgotten, however, that during the pregnancy, especially 
in its late stages, there is a continuous distension of the 
sldn and its possible traumatization. With the onset of 
lactation and more profuse gastric secretion, this some- 
what damaged tissue may undergo a much easier digestion 
than that of the normal tissue. 

How complicated the problem of the inter-relations of 
endocrine glands and glands with external secretion is, 
may be sho^vn by a few examples. According to Cushing, 


the undue secretion of the posterior pituitorv lobi> w, v 
a factor in the causation of some gastro-inte^tiZ j 
orders, including ulcers. One of Orbeli's S I f 
other hand, showed that the administration of niMii- 
to a dog with a gastric pouch produces a long lasting 
pression of the gastric secretion, which could not bo « 
plained by vasoconstriction. 


Another example: Dr. Winklestein noted during ocsf 
period or after administration of “Theelin,” healing 


oestrus 
of 


the abdominal wall ulcers, and in some instances, altb^i 
not always, a diminution of the gastric secretion. 4 
have some occasional observations on female dogs mtt 
gastric pouches which definitely indicate that dutine 
oestrus the daily volume of the gastric secretion vk 
almost doubled. 

There is no need to try to resolve at the present time 
these and other controversial observations and facts. 
is necessary now is a systematic study of the relations 
between the endocrine glands and the function of the 
gastro-intestinal tract. For certain reasons, and chicily 
because the endocrinology itself is just emerging from s 
chaotic state, this was not done; therefore. Dr. WinUe- 
stoin’s work is valuable because it shows that such rela- 
tionships exist and because it stimulates further investi- 
gations along these lines. 

DR. A. C. IVY (Chicago, 111.) : Dr. Winklestein has 
made two very interesting and possible significant obser- 
vations. One suggests that "Theelin” has an effect upon 
the healing processes ; and the other is that “Theelin” de- 
presses gastric secretion. 

Now, in regard to the first indication, we know that 
“Theelin,” or the sex hormones, are chemicallj' related to 
grovvth promoting substances. For example: “Theelin" 
has a ring structure like the carcinogenic principle in coal 
tar products; so this is a bit of corollary evidence sup- 
porting the interpretation which he has suggested. 

Now, in regard to the effect of “Theelin” on gastric 
secretion, the incidental observations that we have made 
in our laboratory on the effect of oestrus on gastric secre- 
tion are similar to those made by Dr. Babkin. In oestrus 
we generally observe the gastric secretory response to a 
meal to be augmented rather than depressed, and the 
same augmentation is generally true of gastric motility, 
however, that does not mean that the “Theelin" which we 
have available for use does not depress gastric secretion 
or even depress gastric motility, because “Theelin may 
be different from the substance that is actually manu- 
factured by the ovary in oestrus. Maybe the ovary is 
manufacturing something else. Maybe the situation is 
even more complex than that, as Dr. Babkin has sag- 
jested* 

I am particularly interested in the possibility that 
“Theelin” may depress gastric secretion, and we at tne 
present time have a number of dogs upon which we ar 
making control secretory studies, with the intent la or 
of injecting some “Theelin" to see the effect of it on tnc 
gastric secretory response. . , 

To my loiowledge the effect of “Theelin” on gas nc a 
intestinal motility has not been studied. It is , 

portant problem. It is also important to 
of “Theelin” and the various hormones associated wi 
female sex organs, on the gall bladder, because o 
cidence of gall stones in pregnancy. There are wp 
the literature which show that in some species, a e > 
the latter part of pregnancy, the gall bladder 
evacuate normally; so that we have a very •fomale 

for investigation outlined, namely, the effect of t , 
sex hormones and associated hormones on the 
and motor activity of various abdominal viscera. 

DR. FRANKLIN HOLLANDER (New York City) = ^ 
Winldestein has asked me to mention to you 
my own observations on hypersecretion in dogs, p 
with fundus pouches, during lactation. 
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The first of the series of observations was made quite 
accidentally. Subsequently it was possible to reproduce it 
under controlled conditions. Specifically the observation 
was this: We had occasion to prepare a fundus pouch of 
the Pavlov typo on a dog in about the second week of 
pregnancy. In preparing this pouch we followed the usual 
practice in our laboratory of providing it ivith a sphincter 
at the mouth, just at the opening of the abdominal sur- 
face, by means of which sphincter it was jiossible to re- 
tain the secretion in the pouch for several hours at a time. 

This modification of the usual technique was introduced 
for various experimental purposes and enabled us to 
measure the daily output of secretion with some accuracy. 
The animal was not used for experimentation for several 
weeks after the operation, although casual observations 
of the daily volume of secretion were made. During the 
four weeks between the preparation of the pouch and the 
dropping of the litter, the daily average output of gastric 
juice from this pouch was about 10 to 15 c.c. This was 
considered rather low for dogs that we had been preparing 
in our laboratory. The reason for the low value was not 
known at the time. 

One morning when the animal man went to feed the 
dog in its kennel, a litter of pups was found. We were 
not sure, I may say, ■(vhether the animal was pregnant or 
not, at the time of the operation, because of various ex- 
tenuating circumstances. The animal had ripped the 
dressing from off the abdomen, and aithough there had 
been absolutely no erosion around the pouch on the pre- 
vious day, the erosion noticed on this morning was very 
extensive. It covered an area of more than the size of 
half a dollar,- and was quite deep, and we were sur- 
prised to find that the pouch contained a very large amount 
of highly acid secretion. 

We followed the acid output very carefully thereafter 
and observed that during three to four weeks of lactation 


2'M 

the average rate of acid secretion was about 150 c.c. n 
day. On some days it rose as high as 200 or 250 c.c., and 
■was continuous practically throughout the twenty-four- 
hour period. Thi-s mind j-ou, was in contrast with the 
situation prerious to dropping of tlie pup.s, where wo had 
an average daily output of no more than 15 c.c. The 
acidity both before and after this critical day was on the 
average the same. We were getting very pure ga-^lric 
secretion, and the acidity was in the neighl/orhood of 150 
to IGO clinical units, that is, 150 to IGO iniilimolnr con- 
centration. 

This high rate of secretion continued during the three 
to four weeks of lactation. Tliercafter the pup.s were 
weaned progressively and witii this weaning we found a 
very marked falling off in secretion. By tlie end of the 
si.xth week, the rate of secretion had fallen to about 50 c.c. 
per day on the average and dropped continunusly there- 
after. The animal was lost by an accident during the 
seventh week so it -was not pos.siblc to continue the obser- 
vations any further. 

Subsequently we tried to reproduce this under more 
controlled conditions. Two pouch nnimais tliat hn(! liccn 
prepared some time before, were mated. In boll: cases 
we got the hypersecretion, but in neither case was the in- 
crease in secretion nearly as high as Hint whicli had been 
observ'od in the first. Actually the average increase was 
no more than two or threefold, whereas in the first animal 
the average increase was tenfold or greater. .Similar ob- 
servations have been made by Dr. Eugene Klein and Dr. 
Ivy, but in ncitlier case did the magnitude of the liyper- 
sccretion approach ten to twonlyfold, as in our first dog. 
Thus we have in those findings further coroboration of 
Dr. Winkelstein’s major thesis regarding the functional 
interrelations of the glands of internal and of oxtcmal 
secretion. There can bo no doubt of the importance of 
those interrelations and of the need for their thorough- 
going physiological investigation. 
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Ketosis as Measured by the Ketonemia Following Fat Ingestion 
by Obese and Non-Obese Patients" 

By 
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and 
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INTRODUCTION 

T he ketone or “acetone” bodies in the blood are ap- 
parently end products of incompletely oxidized 
fatty acids. These substances are acetoacetic .acid, 
B-hydroxybutyric acid and acetone in order of forma- 
tion. Tliey occur in the blood at a low level under 
normal conditions and in the fed subject seldom exceed 

*From The Scripps MetnboJic Clinic. 
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1 mg. in 100 c.c.| The term “keto.sis" i.s- used to imply 
an abnormal accumulation of the ketone bodies in the 
blood (ketonemia), and an o.xcc.ssive o.xcrction of the 
same substances in the urine (ketomiria). The de- 
termination of the blood ketones is a somewhat diffi- 
cult and tedious procedure and has been but little ap- 
plied to gcnei'al clinical studie.s. As a result of this, 
ketomiria alone generally lias been studied. There is 
reason to believe from the data of -Allen, .Stillm.nn and 
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Fitz (1) that this may be a poor measure of the degree 
of ketosis. It seemed px'obable that some insight might 
be gained into a possible abnormality in the fat meta- 
bolism of obese individuals by a study of the degree of 
ketonemia under certain controlled conditions. 

METHODS 

Fat meals were administered to fasting patients and the 
total ketone bodies of the blood determined at definite in- 
teiwals thereafter. We were unable to control the pre- 
experimental diet in our patients but there is no indication 
that it influenced the results in our experiments. (See dis- 
cussion). Five patients (Nos. 1, 2, 3, 4, 17) had been on 
a low fat, low caloric diet. Six of the group (Nos. 11, 12, 
16, 17, 19, 20) had been eating their natural diet at home 
while the rest had been on the regular general diet at this 
Clinic. After partaking of their usual evening meal of 
the preceding day, no food or medication was allowed until 
the observations were completed. 

At 6 A. M. a blood sample was drawn for a ketone body 
determination. Immediately thereafter 150 c.c. of 36-40% 
cream per square meter of body surface were given wdth 
a small amount of water. Body surface was calculated 
from the formula of DuBois (2) using the observed body 
weight. Blood samples (20 c.c.) were taken in all of the 


experiments 3 and 7 hours post cUnm and in the lat 
periments 10 hours after the cream was administered n 
total ketone bodies were determined on the serum W v 
Slyke’s method (3). Urine was collected in some exil^ 
ments over the periods between each blood samnlp f 
0-3 hours, 3-7 hours and 7-10 hours, and examined "fr 
acetone and acetoacetic acid by Rotheras’ and 
tests respectively. 


Most of the patients had been in bed before the list 
During the first experiments some of the patients were 
allowed to walk about the corridors or sit in chairs kt 
we noticed Gemmill’s (4) report that subjects on alow 
carbohydrate diet show a rise in blood acetone following- 
exercise, and the majority of the experiments were carried 
out under approximately basal conditions. 


EXPERIMENTAL MATERIAL 
The patients who were submitted to our “fat meta- 
bolism test” were selected, e.xcept for certain minor 




details, only insofar as they were obese or not obese 
and that they had no other obvious metabolic disoider. 
In the administration of a fat meal, one becomes i- 
rectly interested in the patient’s ability to digest an 
absorb fat. Patients with clinical symptoms or labora- 
tory findings suggestive of pancreatic, biliar) or 
gastro-intestinal disease were e.xcluded from oui sum 
mary of data on obese and non-obese subjects, one 
of the subjects complained of untoward sjmpoms 
during the experiment. 

RELATION OF KETONURIA TO THE DEGREE 
OF KETONEMIA 

In the patients (Fig. 1) in which urine specimens 
were collected and tested all tests for diacetic am ■ 
eept two were negative. Acetone was of 
present in these two specimens, as well as o ' 
Figure 1 indicates the relation of the ketonuiia 
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serum ketone concentration. In only one e.Yperiment 
did an acetonuria appear in the urine collected at 3 
hour.s post cibnm. In all of the other patients acetone 
appeared in the 3-7 hour urine and was still present 
in the 7-10 hour urine. 

We have already noted that the relation between 
blood and urine ketones has not been studied and the 



data of Allen, cf al (1) indicate a peculiar lack of as- 
sociation between the two. In no patient did aceton- 
uria occur unless the serum ketone level was observed 
above 3.1 mg. per 100 c.c.. The apparent average blood 
ketone level at the time of the initial appearance of the 
acetonuria was for all patients 4.5 mg. per cent. The 
existence of a renal threshold is of course implied. At 
levels of the blood ketones higher than 4 mg. per 100 
c.c. acetonuria was continuously observed. In the three 
patients with an acetonuria between the 7th and 10th 
hours while the blood ketones were falling to low 
levels it is probable that the acetone in the urine was 


e.xcreted while the .cerum ketone conccntr.ation was 
above 8 mg. per cent. 

KESULTS IN NON-OHESE PATIENT? 

The eight subject.s in the non-obc.-je group rangi’d in 
age fi'om 2G to GG years. The curves of the pla-nia 
acetone bodio.s for thi.s group form.s Figure 2. l! will 
be ob.scrved that the average fa.sting blood ketone level 
is 1.8G mgm., which i.s in accord with the figures found 
by Marriott (5). At the end of 3 hour.s, the ketone 
bodies I’ose but little. However, at the end of 7 hours 
there is an average increa.so of 3.8 mgm. jier 100 c.c., 
with a maximum rise in one case of 5.8 mgm. The 
only drop below the blood fa.sting level occurred in two 
patients (Nos. IG and 17) after three hour.s. At the 
end of 10 hours, in nearly every case, the curve.s were 
approaching their fa.sting levels. 

RESULTS IN OBESE PATIENTS 

These subjects reprc.sented a group of individuals 
ranging in age from 28 to 52 years. In all patients 
studied in this group the fat was generally distributed. 
Four of the group were from 40 to 100 Ib.s. over their 
normal standard weights. One had dieted rigidly and 
was at the time of the exiierimont only 20 lbs. over- 
weight. Previous to the oxiierimcnl.s, all the pntieiit.s 
were on a low fat, low calorie diet. 

The blood ketone curves of the obese patients are 
depicted graphically in Figure 3. One will readily 
recognize the gi'cat difference in the contour of the 
curves representing the majority of the obe.se from 
those which are representative of normal .suhjod.s 
(Fig. 2). In the case of the obese, the average fasting 
blood ketone level is 3.G mgm., about twice the fasting 
level of the average normal. As in the case of flic 
normals, there is no considerable change after 3 hours. 
Al tlie end of 7 hour.s there i.s an increase of 9.1 mgm., 
per 100 c.c. which is nearly 3 time.s that obtained for 
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normals. In 3 of the patients, (Nos. 1, 4, 17), there 
was a fall below the fasting level after 3 hours post 
cibum. The maximum rises were respectively 13.1 
mgms. and 4.1 mgm. 

MISCELLANEOUS OBSERVATIONS 

Observations were made on patients 6, 7 and 14 
without the idea of including them in our normal or 
obese groups. In 6 and 7 the ketonemia was a little 
higher (Fig. 1) than the normals. Patient 6 gave 
symptoms suggestive of an endocrine disorder and 
patient 7 had a diagnosis of gall bladder disease. 
Patient 14 was a typical case in clinical appearance, of 
acromegaly although the usual laboratory tests were 
all normal. The degree of ketonemia following fat in- 
gestion in this patient was no greater than in the 
nonnals. 

We have considei'ed three obese patients, (Nos. 11, 
12 and 21) on whom the degree of ketonemia was 
within the normal range, separately (Fig. 4) . Patient 
12 had had diarrhea for 2 weeks prior to the test as a 
toxic manifestation of digitalization and it is possible 
that this hindered the absoi-ption of the fat meal. On 
patient 11 the blood glucose determinations made con- 
comitantly with those for acetone were likewise low, 
and we can offer no fitting explanation of either find- 
ing. Patient 21 had gained weight steadily since an 
ovarian operation 9 years ago, and %ve can only specu- 
late as to the relation of the low acetone curve to the 
apparent glanular dysfunction. 

DISCUSSION 

It has been shovm quite definitely that the ketone 
bodies are produced in the liver (6). Are the differ- 
ences we have found between non-obese and obese sub- 
jects due to a higher fat content of the liver in the 
latter group? At autopsy, obese subjects generally 
have fatty livers but as a rule they have been suffering- 
from some disease and probably had been given an in- 
sufficient diet preceding death which might easily be 
the cause of a fatty liver. We are unaware of any 
direct evidence on the question for man but Foster (7) 
has demonstrated extremely fatty livers in the remark- 
able obesity which follows injuries to the brain in the 
region of the hjqiophsis of the rat. Furthermore, 
these livers presented an exception to the usual gener- 
alization that, when the liver fat is high, the glycogen 
is low and vice versa for, ivifh the high fat, they con- 
tained more glycogen than the livers of non-obese rats. 
This is important for such conditions would of neces- 
siti" exist in the livers of obese humans if their livers 
had at all times a high fat content. If these subjects 
naturally have fatty livers this might account for our 
results as Duel, et al (8) have found that the ketonuria 
developed in the rat is greater when any amount of fat 
has been deposited in their liver. 

If obese subjects developed a ketosis more readily 
than other patients, this might easily explain our re- 
sults but the belief is generally held that, in obesity, 
the onset or severity of the ketosis of starvation is no 
different from that in non-obese individuals. In the 
absence of direct evidence upon the subject, it would 
seem reasonable to suppose that the ketosis in the 
obese, during fasting or on a high fat diet, would be 
greater than in the normal simply because of the 


nature of their metabolic mixture due to the exce:-' 
fat deposits available for oxidation. Twenty yrars 
Folin and Denis (9) came to the conclusion tk' 
"obesity is not a predisposing or contributing farfl! 
in the onset of the acidosis of starvation” from a shi 
of two obese subjects and one of these developed a’l 
unusually high degree of ketonuria. Now Deuel and 
Gulick (10) have recently concluded that “obesitv h 
not a predisposing cause of acidosis,” but, if we k- 
amine their data on male subjects, we find two who^ 
heights and weights indicate that they are obese. It's 
average of the 9 fasts on these tw'o obese subjects in 
comparison with the average of 13 fasts on their 8 
none obese subjects, shows a ketonuria at least twice 
as great in the obese, commencing even on the first 
day. It is possible that this is the explanation of the 
difference in the ketonemia of obese and non-obese 
subjects which we have observed. 

There are obviously many factors involved in the 
degree of ketonemia which occurs after the ingestion 
of fat. The occurrence of the'usual non-obese results 
in obese subjects and vice versa indicates that “fat 
tolerance tests,” as measured by the ketonemia follow- 
ing fat ingestion, have little diagnostic significance 
and at most are of physiological interest in the study 
of obesity. 

Goldzieher, et al (11) have proposed a test somewhat 
like the one used in the present study for diagnostic 
pui-poses in disease of the anterior pituitary. Although 
we made no direct examination of their method, such 
comparison as is possible between their work and this 
investigation would not seem to lend support to their 
results. Goldzieher and his co-workers interpreted a 
rise in the blood acetone bodies, one and tv’o hours fol- 
lowing the ingestion of fat after an overnight fast, as 
nomal. We frequently failed to obtain any degree of 
ketonemia within even three hours after heavy cream 
alone and after the addition of more carbohydrate 
(heavy cream contains considerable carbohydrate) to 
the cream we have never found any increase in the 
blood ketones. The investigators in question diluted 
the cream fed with an equal volume of milk and fed 
still more car-bohydrate in the form of two slices of 
toast with an ounce of butter. A drop in the Wood 
ketones such as they postulate after a fatty meal in 
persons with disease of the anterior pituitary occur- 
red here when there was no evidence of pituitary dis- 
ease, (Table I and Figures). 

SUMMARY 

The degree of ketonemia is a better measure of the 
degree of ketosis than is the ketonuria. 

In obese patients the ketonemia following a fat men 
is generally higher than in non-obese patients. 
may be due to the easier development of ketosis in 
obese subjects although this view is not suppor e ) 
the conclusions in the literature. . , 

Some obese patients develop no more 
lowing a fat meal than do the majority of ' 
patients and some normals develop a ketonemia o 
obese type. Reasons for this are discussed. 

The evidence at the present time does not supp® 
the view that fat tolerance tests may aid in t le a 
nosis of pituitary disease. 
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Is Gastric Secretion or Digestion impaired by a Mixture of 
Carbohydrate and Protein in the Dict?"^ 

liy 

HARRY SHAY, M.D. 

J. GERSHON-COHEN, M.D., M.Sc. (Med.) 
and 

SAMUEL S. PELS 

rHILADELPIIIA, PENNSYI.VAN/A 


'C' VERY era and every generation have seen “heal- 
ers” prey upon the gullibility of mankind, for in 
nothing is the human credulousness so unbounded as 
in matters of health and disease. These mountebanks, 
to paraphrase Pliny (a), traffic with our lives to make 
a name for themselves through some novelty. More- 
ovei’, this was probably never truer than in our own 
time. Progress in medical science and invention has 
shaiT)ened the wits of JIan, yet popular medicine re- 
mains I’idiculous because its dicta make such easy 
prey of otherwise intelligent people. The innate hor- 
ror of sickness and death that in the Stone Ago created 
the medicine man, that later brought the best people 
of Prance to a Mesmer, or sold the metallic trnctoi-s 
of an Elisha Perkins (b) to the founders of our own 
nation, today supports in kingly fashion the lecture 
tour of one diet faddist or another, because emotion- 
ally we are still walking with Cro-Magnon man. 

These various fads may have no more foundation in 
.science than the cabbage and gibberish of a Cato the 


■JfJIr. Samuel S. Fcis ha** not only made the prant under xrhich the 
etiulie^ \Ycro otipinnted nnd carried throuph, but nt ivcoMy con- 
ferences conlributod much to the actnnl work. 

SubmUtctl January C, 153C. 

(a) Pliny the Elder, Gaiu*? Plinius Secundum (23-75 A. I).), m hi^ 
•‘Natural 3Ii*«lory,*’ decryinjr pome of the mwlical practic<^ of 
the period, writes: “Ncc duhl e omne^ isIoa fnma noultatc 
allqun nucupantes nnim.ns ytalim nD^^tran neyocinri.’* (There Is 
no doubt that tho<5c w-ho peck to be In voiTue by pome noveUy 
or other, ncfjuirc it nt the expense of our^ live-’). Cali riluil 
Secundi: Nnturalk Ili'^toriae Libra XXIX. 


(h) Eli'ihn rerkins, born In 1741, was a Connecticut physlrian who 
dovited two metal rotls (Perkins Patent Tractors) which would 
draw oft dlpcaso from the hotly. Ilo numbered amonjt his pur- 
chnpcrs pome of the contemporary lenders^ of the countty. 
"Fads and Quackery In Ilc.alinc.*' hy Morris Fl^hln'in. Blue 
BihUm Book, Inc.. N. V.. pp. 5-12. 1532. 


Censor (c), or the abracadabra of a .Screnua Pamoni- 
cus (d) ; nevertheless, .scientific medicine ought not to 
e.vpect to outlaw them by the pui.s.sance of its eslah- 
lished authority or by a barrage of invective. The 
latter is too like professional bigotry, and tlio former 
has too often been directed against genuinely out- 
standing medical figures to be entirely free from .sus- 
picion. From the professional persecution of Ve.salius 
to the Academic rc.sentmcnt agmin.st Pasteur, medical 
histoi'y is not wanting in inju.slices of our body .scien- 
tific, It remains, therefore, for Medicine to examine 
these fad.s in proper investigations and to e.stabli.sh 
or to deny their claims through legitimate studies, 

A diet fad today enjoying a great vogue is foundi d 
upon the idea that the stomach secret ion.s are unfavor- 
ably affected by a mi.\'ed carbohydrate-and-proteiti diet. 
It is implicit that .such a diet would produce abnormal 
digestion and .subsequent barm to the economy. The 

(c) Cato the Cen>or or the F.Urr (C.tJ-lfD 11. C.'. In ! •:« I ''), "0. 

Aprlcullurn." prc<-crjhc<l cnhhnr''. tkc favorite •. n’cf’'!*- rf 
Pythnrort’au*, for nil III*. Ilf tmlrrM \\ Hirrr.tky. rrw 

nntl cPokcfJ. anJ n pouhlr^ for hr j* 

cure even c.anrrr «nf! he jt* 

fjetulnc by menn» of n pyri^re compf*'/''! of n Ik l^'-r hf'l t'o n 
rer<l. Mc-tllcal 3Ii«torj' Vrom Ttr'f^ Vr’i. re 

^Vithlmrtnn, Scientific Prt-'*. p. ‘■1. l?M. 

(d) "With the pa««inr of Gr.hn at the e-'i! <if the the 

thread of rntlonaj mfdictre tnai*. MHt-tne rov»- Rl R 

rho'tly loom. rrtvluci'T c’nrrr-'* n»j'i ard 

of the are !•' the Ahmradnl rn. Tl'e Iww'l. De r.*i»»''rep»A 

which wound out t-*! f.ftern hut drr'fl h^txr'e*rr» e-t.arrM-1 S'-e 
profe^eion r.nd public nhkr. Ck^'lc* whl*b bur 

Smmorlr.l ha\-c perUhrd. while ru'^bkh of Far *,l— ..s 

hJi." PunUed, icfT itn formtik# were rerr-rdr-J lr> e-’jn''!e-« Jn- 
carjl.7lion* ard the wurr the ver-wS— -Srrr* u.*> Ka*w'-5- 

fO*! explained th.7t abracadabra I’*' wn:t<r c..*: r--) t^e 

fjrrt line, and r. letter dr«:’re-’I with es-h r a ’?-{;• ll-e 
forctnr the derron of the <?i«ec*e rrsdually t* rr>7*e 1:* rnr 
upon it*. Victor Brllr.'en, The $*r-^ rf r. 

Tedor I*ubh*hir.rr Co,, K. V., pp. U’5»»5<. S#-** r*‘“' Cui'l! 

Serrr.l Sarr.orlel De M<>llrirr. r’rf.r^t:; tsi SxiulK-rrlrer 
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whole idea originates, obviously, in the isolated scien- 
tific fact that proteins require a relatively high gastric 
acidity for initial digestion, while carbohydrates need 
an alkaline medium. Out of this has been built a 



series of "do’s and don’ts’’ which is presumed to separ- 
ate the groups of foodstuffs. 

Rehfuss (1), realizing the importance of investi- 
gating the claims of such a diet cure, recently pub- 
lished, for fifty cases of chronic illness, the gastric 
acid response to a protein, a carbohydrate, and a mixed 
meal. He was unable to detect any notable difference 
in the average acid response to any of these meals. 
Independently, about tw'o years ago, we began a de- 
tailed study of the gastric response to similar meals in 
a group of healthy individuals in order to test the 
validity of forbidding such mixtures in the diet. We 



felt that because of the variations possible in t 
meal studies (the result, no doubt, of the factthit v 
studies now represent secretion concentrations of ■ 
volume and not unit time) it would be better to*"f 
tain the average figures for each type of test mi 
through repeated studies with the meal on a sm « 
group of patients than to depend upon single obsen 
tions on a large group. Five cases were so studied 
four with normal secretory responses and one with j 
gastric anacidity. The fractional method of gasfri- 
analysis was employed throughout. The test-meah 
consisted of 300 c.c. of distilled water alone; of 9 
grams of egg albumen (Merck) ; of 15 grams of 
soluble starch (Merck) ; and, finally, of a mixture of 
the two dissolved in the always constant volume of 300 
c.c. of distilled water. Our studies included a titration 
of free hydrochloric acid to dimethyamidoazobenzo! 
(Topfer) and a titration of total acid to phenolpblha- 
lein. We also made determinations of the hydrogen ion 
concentration with the quinhydrone electrode; of total 


L'ase 3 



chlorides by' a modification by Wilson and Ball (2) of 
the Van Slyke method ; of pepsin by a slight modifica- 
tion of the method of Polland and Bloomfield (3). 
These data upon analysis help us to answer the 
problem of the interfeimnce with the proper gastric 
secretion by food mixtures. We also tried to determine 
whether the intragastric decomposition of either car- 
bohydrate or protein was retarded by their mixture in 
the diet. Therefore, xve investigated the change in 
concentration of reducing substances in the gastric 
samples, after the starch and mixed meals, by t e 
Hagedorn-Jensen method (4) for blood-sugar. e 
determined protein cleavage by the amino-nitrogen 
concentration, with the Van Slyke (5) amino-nitrogen 
apparatus, following the protein and mixed meas. 
Numerous studies ■were done simultaneously on e 
blood, urine, and saliva, in order to study the secon 
ax-y general effects of gastric secretion and diges » . 
and the motor effects were subsequently investiga 
by' means of the X-ray'. We are limiting ourseve=, 
hoxvever, at this time to the gastric findings ony. 

AUTHORS’ STUDY 

This report is based upon more than^ 6,000 
nations made on over 900 gastric specimens o 
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from five patients in successive studies with the meals 
outlined above. 

Chart I gives the average of all the figures obtained 
for each gastric constituent for each of the test-meals 
employed. In determining these averages, the fasting 
values have been eliminated from the calculations be- 
cause they were not directly concerned with the re- 
.sponse to the various meals, and we felt that by elimi- 
nating them we could obtain a truer figure of the 
response. 

We included the plain-water meal in our studios in 
order to .show that water alone produces an adequate 
secretory response. That water may do this in man, 
has been pointed out by Ivj’ C G) and has recently been 
reiterated by us (7). Particularly interesting is the 
fact that the carbohydrate meal alone may call forth 
even a greater secretion of gastric acid than the water 
alone. In one instance, Case 2, the average free acidity 
of the carbohydrate-water meal was more than 20'^ 
greater than that provoked by the pure water. In 
Case 2 it also appears that the average response in 
free acidity was even greater than that obtained with 
the protein meal. This, however, wo believe is more 
appai-ent than real, because if we remember the acid- 
combining power of the protein, we can thereby ac- 
count for some of the free acid in the total acid figure. 
It will be noted that in eveiT instance the average .acid 
response obtained with the mi.xed meal was higher 
than that obtained from the protein meal alone. The 
average total chloride figures generally followed the 
acid curves. The fact that we occasionally obtained 
lower pll average readings with the water and water- 
carbohydrate meals than with the protein and mixed 
meals, in spite of the higher titratable acidity pro- 
voked by the latter, is not surprising when we con- 
sider the combining factor of the proteins present and 
the increased buffer action. In most cases the average 
pepsin concentration was higher with the water-car- 
bohydrate meal than when protein was present. 

Jlore striking still, from the standpoint of our 
thesis, are the indi%'idual acid curves. Graph I illus- 
trates this point. The protein in the meal, combining 
with the available free acid during the earlier periods 
of digestion, permits the re.action of the gastric con- 
tents to remain more favorable for amylolytic action 


:s 

Graph X 
rrtf. net 



Graph 1. Curves of free aetdity obl.ilncd with c.irbohy- 
drates, with protein, and with mixed me.Tl, illustratino hov/ 
the presence of protein in the diet would .nctiially f.ivor 
continued carbohydrate digestion In the stom.ich. This (: 
evidenced not only by the prolongation of the period of 
low titratable acidity following the ingestion of food, but 
also by the more favorable hydrogen ion concentration that 
would more likely permit continued amylolytic activity. 

during a longer time than when carbolitdratc nlmic is 
ingested. U appears, therefore, that covtiiiinrl hn’ivnrii 
digestion in the stomach mould hi favored rnthir than 
hindered hy the admixture of carbohydrate and pro- 
tein. It is interesting to note that the higiiesl average 
concentration of reducing substances for the earbnhy- 
drate meals (•1G.12 mgs. per 100 c.c.) in the gaslrie 
contents was obtained in the anacid case. This is. of 
course, explicable on the basis of better .and nior(> con- 
tinued .salivary action in the nb.sonce of all gastric 
hydrochloric acid. (We feel that the rest of the ma- 
terial on the anacid ca.se is irrelevent to the main point 
under discussion hero and Iiave, therefore, omitted it). 

The average amino-nitrogen concentration u.as as 
great in the meals containing a mixture of carhohy- 
clratc and protein as in those containing protein .'done. 
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while the reducing substances in all the cases showed 
a higher concentration in the mixed meal than in the 
straight starch meal, again emphasizing the greater 
carbohydrate splitting in the stomach in the pi’esence 
of protein. These findings show clearly that neither 
protein nor carbohydrate splitting was impaired in the 
slightest when ingested in combination. 

DISCUSSION 

Since our experimental data show clearly that there 
is impairment neither of gastric secretion nor of 
gasti'ic digestion following the ingestion of a mixture 
of carbohydrate and protein, we may still ask for an 
explanation of the many “cures” reported for a diet in 


Case 4 

V 10 



which these food groups have supposedly been separ- 
ated. The answer lies very probably in the natural 
improvement of any diet over the original unintelli- 
gent eating habits of a great many of us. These 
habits, characterized as they are by gluttony; an ex- 
cessive consumption of highly concentrated foods, es- 
pecially carbohydrates; and a failure to exercise 
properly result in an atonicity of skefetal and intes- 
tinal musculature; excessive fat deposits; flatulence; 
and constipation. If we now replace the highly con- 
centrated starches almost entirely by the 3% and 5% 
starch vegetables and the 5% and 10% fruits, satia- 
tion will be achieved with a much smaller caloric in- 
take. In this way, the pabulum for the fei-mentative 
organisms in the bowel wll be diminished, and their 
gro%vth will be discouraged, with a consequent I’educ- 
tion in flatulence. With the additional bulk in the 
diet, the atonic bowel will be encouraged to better 
bowel function \vithout the use of laxatives, a weight 
loss will follow the smaller caloric intake, and as a 


result of all these an inevitable improvement r 
condition of the patient. ‘ 

Such an explanation for a special therapy is 
rassingly simple and would, naturally be cornin’ 
unimpressive to an Age so thoroughly complex ThA’ 
fore, the talk is of “impaired gastric secretion'll 
“gastric digestion," etc., which is highly signifa 
but quite inappropiate phraseology. One must 
nize too, that very harmful results may follow such ' 
■ diet in patients with gastritis, duodenitis, an irritaM. 
colon, or a true colitis— results which will, of coupI 
remain unpublicised. ’ 


SUMMARY AND CONCLUSIONS 
Five people, free of any organic gastro-intestical 
disease, were studied by repeated fractional gastric 
analysis following meals of distilled water, a pure car- 
bohydrate, a pure protein, and mixtures of the tw. 
Four had a normal gastric acid response and one was 
an achlorhydric. The studies were done in order to 
test the validity of the claims made that mixtures of 
protein and carbohydrate interfere with proper gastric 
digestion. The gastric secretory studies included the 
usual titration of acidity to Topfer’s and to phenolph- 
thalein, hydrogen ion determinations, total chlorides, 
and quantitative pepsin. Gastric digestion was fol- 
lowed by quantitative determinations of reducing sub- 
stances and amino-nitrogen in the separate fractions. 
More than 6,000 determinations were made on over 
900 fractional specimens in the course of the studies. 
The results showed that: 

(1) Mixtures of carbohydrate and protein in 
the test meal do not, in any way, interfere with 
gastric secretion. 

(2) Not only do these mixtures not interfere 
with gastric digestion, but that carbohydrate di- 
gestion in the stomach is prolonged and encour- 
aged by its mixture vnth protein. This is prob- 
ably brought about by the more favorable reaction 
for continued ptyalin activity in the stomach as a 
result of the acid combining power of the protein. 
The same would be true following any regurgita- 
tion of pancreatic amylase from the duodenum. 
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SECTION V — Therapeutics 

I. Effect of Acetylsalicylic Acid Upon Gastric Activity and the Modifying 
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L ittle literature is available regardinj? the action 
of salicylates upon gastric secretion, which is 
rather odd when one considers how widely such medi- 
cation is employed. Klockman (1) concluded from 
three experiments upon two dogs which received a test 
breakfast and 0.5 gm. of sodium salicylate that sodium 
salicylate decreases gastric secretion and acidit.v. 
Leichtentritt (2), on the other hand, reported a rise 
in gastric secretion in one dog receiving a meal of 
meat and milk to which was added 0.5 gm. of sodium 
salicylate. Veil and Graubner (3) observed human 
cases in which one dose of salicyl compound inhibited 
the formation of hydrochloric acid. The results of 
Morris and Graham (4) were inconclusive. Although 
it is believed that salicylate medication is a cause of 
gastric anacidity (6), there is no reliable clinical evi- 
dence supporting this belief. For example, no one has 
made control gastric analyses prior to salicylate medi- 
cation and then has repeated the analyses afterwards 
in patients. 

On the contrary, the use of sodium bicarbonate for 
reducing local gastric irritation and for preventing the 
acidosis secondary to salicylate therapy is well known 
(4, G). The ameliorating influence of sodium bicar- 
bonate on certain of the undesirable features of acetyl- 
salicylic acid administration has been confirmed re- 
cently by Thompson and Dragstedl (7), who also 
found that calcium gluconate pos.ses.sed similar, if not 
greater effects. Cei'tain evidence suggested to the.se 
authors that the action of calcium in protecting 
against salicylism might be due to a .s.vstemic influence, 
such as the protective influence of calcium again.st 
carbon tetrachloride poisoning (S). Both sodium bi- 
carbonate and calcium gluconate appreciably decreased 
local gastro-duodenal irritation and the incidence of 
ulceration caused by acetylsalicylic acid alone. 

Our investigation was undertaken to ascertain tlie 
effect of acetylsalicylic acid on gastric secretion and 
emptying time and to determine if the protective 
action ‘of sodium bicarbonate and calcium gluconate 

^Frf>m thf r)cimrtm<'nt of and rhamneo? *st, 

UtifttriUv MHictfli Schc»oU Chienfto. 

Sulimillcd March 18, 


against the gastro-duodenal irritation as,«ociafed with 
acetylsalicylic acid medication may bo ex!d.nin'’d by 
detectable changes in ga«tric .secretion and motility. 

METHODS 

The cflcct of .single <io.'-f'<i of ncetyhalir.vHc nruf upon 
gastric activity wa“ detormiiied on normal human 
normal dog.s and upon dog.*, with poncho-! of ttio rntirc 
stomach. The effect of prolonged daily ndmini‘'tr.ation v.a-’ 
determined upon normal dog<; and upon dog*, with I’lulov 
pouchc.s of tlic .stomach. 

Doses of the drug were cho.'-cn so that a single adimni*'- 
tration would not, and did not, provoke nau'e.-i and vomit- 
ing, but that on continued administration '!orae eviilenef 
of gastro-intc.stinal irritation would be- ohtainni. 

Single do.sfs of nectyh'ilirj/hr nrM: The elL'Ct of •'ingle 
do.ses of acetylsalicylic acid and mixtures of ncetyl-'alicyiir 
acid and calcium gluconate and ncetyl'-.alicylic acid .and 
sodium bicarbonate was detemiinwl upon ten norma! 
human .subjects. The subjeet' were fasted .at le.ast twelve 
hours before the fractional gastric analy.'is w-.a« ronducted 
upon them. A Rehfuss tube was p.as-.ed to .a di'^tance whir!: 
allowed the tip to re.ach the most dependent part of ti-.e 
stomach. The volume of aspirated re=iduai content- v, a*- 
noted and a 1 c.c. sample was titrated with X'iO N’.aOH 
for free and total acidity using ji. dimethylrtminoarob. n- 
zene and phenophfhalcin as indic.alor**. R.-wt! *rcti'l:on» 
were withdrawal at ten minute inteiwnls for thirty or forty 
minutes. With the cstnbli‘:hment of ,a ii.a-al loee! of ffc ra- 
tion, a control volume of S.'O c.c. of di‘ tilled vale.- v. .a" 
injected through the tube into the .••fomneh. At i< n minute 
itiforvals the entire contents of the ‘-lom.acii wore r.';>ir- 
atcfl; the volumes were noted and ri^-injc'-ted 'rci]t for 
•1 c.c. samples which were kept for anaiy.sie. Tim eutn of 
the volumes recovered at ten minute mter^-.a!* indicntf 1 
the degree of g.astric retention. Reintivc r.ririitii e.f t!.e 
stomach contents were indicated b.v n compar: 'sn f.f ;},e 
titrable acidity alien minute intirvai*. Each 'uhject 
kept quiet .and instructed not to .s-.valiow s.-jpv.a (itirirg the 
test. When the stom.ach liad cmptic-'] {cont'-n’s h"- s5-.an 
20 c.c.) the above procedure w.n' rcpc.ated with 2.'*tt ce. 
aqueous solutions of an tyk nlicyiic .arid fl .and 2 grn.) jmd 
with acttylsalicylic acid <2 gm.i and c.'ilcium ghjnr.ato 
(1 gm.), and acctypalicylic .acid (I j-m.) r.r.d '-''.(Hum hi- 
carbonate (1 jrm.). 

Five normal dog-s w.-r,. ^ imployrd to d' termin' •.t.i- 

e/Teet of .single of .squi-'’t:« s-.h;lions ef ihf driir 

2"f* 
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gastric secretion. After washing the stomachs of the 
fasted dogs with distilled water, control determinations 
were made by introducing 250 c.c. of distilled water. In 
20 minutes the entire contents were aspirated and replaced 
by a 250 c.c. aqueous solution containing acetylsalicylic 
acid (1 gm.) or mixtures of acetylsalicylic acid (1 gm.) 
and calcium gluconate (0.5 gm.) or of acetylsalicylic acid 
(1 gm.) and sodium bicarbonate (1 gm.). The volume 
aspirated at the end of 20 minutes was noted and determi' 
nations of titrable acidity and chlorides were made. 

Total stomach pouch dogs: (9). The stomach pouch 
was washed with distilled water and a control perfusion 
with 100 c.c. of distilled water for one hour was made. 
The gastric juice was then collected for two 1 hour periods 
after which the pouch was washed and perfused for one 
hour with a 100 c.c. aqueous solution of acetylsalicylic acid 
(0.25 gm.) or of a similar amount of acetylsalicylic acid 
with calcium gluconate (0.175 gm.) or sodium bicarbonate 
(0.25 gm.). Following this the gastric secretion was col- 
lected again for two 1 hour periods. The 1 hour per- 
fusates were analyzed for titrable acidity and chlorides. 

Chronic acetylsalicylate therapy. To determine the effect 
of prolonged daily administration of acetylsalicylic acid 
on gastric secretion normal dogs and dogs with a Pavlov 
pouch of the stomach were used. 

Nine normal dogs were fed a test-meal consisting of 200 
gm. of food and 250 c.c. of water. Two hours later samples 
of the gastric contents were withdrawn by means of a 
stomach pump and titrated for free and total acidity. 
Three such control determinations on consecutive days 
gave similar results; the averages of which served as con- 
trols. The drug was then administered twice a day for 
one month. Three of the dogs received a total daily dose 
of acetylsalicylic acid of 3 gm. each; another group of 
three dogs each received 3 gm. of acetylsalicylic acid and 
1.6 gm. of calcium gluconate while each of the last group 
of three received a similar amount of acetylsalicylic acid 
with 3 gm. of sodium bicarbonate. Weekly determinations 
of gastric acidity were made as described above before the 
drug was administered so that its presence might not alter 
the acidity due to its acidic properties. The dogs were 
sacrificed after the experiment and the incidence of gastric 
ulcers noted. 

The Pavlov pouch dogs were standardized to a test meal 
of 300 gm. of food and 250 c.c. of milk to obtain their 
normal secretory response. Two 1 hour basal secretions 
were collected before, and six 1 hour secretions were col- 
lected after the meal was given. The secretions were 
analyzed for free and total acidity. The drugs were then 
given in perforated gelatine capsules 1 hour before the 
meal and the effect upon the secretory response was noted. 
The drug or “mixtux’e” was administered daily over a 
period of about three ivceks. 

RESULTS 

Action of single dose of acetylsalicylic acid on 
gastric evacuation: Analysis of the protocols (not 
given) of the effect of single oral doses of salicvlates 
upon human gastric activity yielded the following 
findings : 

One gm. of acelylsalicylic acid had fio effect on the 
20 or 30 minute evacuation rates in 7 out of 10 sub- 
jects, and caused definite gastric retention in 2 and 
slight retention in 1. Two gms. of acetylsalicylic acid 
had no effect on the 20 or 30 minute evacuation in 6 of 
the 10 subjects, and caused definite retention in 3 and' 
slight retention in 1. Acetylsalicylic acid (2 gms.) and 
calcium gluconate (1 gm.) had no effect on 4, caused 
slight retention in 2 and definite retention in 4. Acetyl- 
salicylic acid (1 gm.) and sodium bicarbonate (1 gm.) 
caused retention in 1 and increased the rate of evacua- 
tion (stomach emptied faster) in 3 out of 4 subjects. 


Nausea and vomiting did not occur in am- of u, 
subjects. ■ 

Acetylsalicylic acid caused definite retention who. 
ever administered in 2 of the 10 subjects The -nM-' 
tion of calcium gluconate added two more subjectst 
the retention group while the addition of sodium bicar 
bonate caused an increased rate of evacuation in 3 out 
of 4 subjects. 

It.was obviously necessary to ascertain the effect of 
calcium gluconate alone on the rate of evacuation of 
water from the stomach. Calcium gluconate (1 gm ) 
alone was given to 6 subjects. The 20 and 30 minute 
evacuation rates showed that it caused definite reten- 
tion in 2, no effect in 2, and slightly increased the rate 
of evacuation in 2. 

Because the day to day variations in the rate of 
evacuation of water from the stomach varies in some 
individuals as much as 100 per cent but not more than 
20 per cent in others, the precaution of determining 
the rate of evacuation of water on the day of the e.x- 
periment prior to the giving of the drug was very im- 
portant. It should be remarked that, with the e.\cep- 
tion of three subjects on one occasion each, when 
acetylsalicylic acid was introduced into the stomach 
the amount of fiuid recovered at 20 and 30 minutes 
was practically alwaj's greater than that recovered in 
the control water tests. This indicates that the general 
trend of the effect of acetylsalicylic acid on the evacua- 
tion of the stomach is in the direction of retention and 
when the data is so analyzed this trend is indicated to 
a greater extent than that exemplified by the analysis 
of the data given above. The reason for this is that 
because of daily variations we interpreted a 10 or 15 
per cent retention as insignificant. This is the only 
legitimate way of treating the data. 

IVhen the sums of the volumes of fluid removed 
from the stomach at each ten minute period during 
the lyj hour water-test period and the hour drug- 
test period are compared, it is found that with but few 
exceptions a greater volume of fiuid was removed from 
the stomach in the di’Ug expeiiments (Table I). When 
expressed in percentage differences the results are as 
follows : 7 per cent more fluid was removed from the 
stomach when 1 gm. of acetylsalicylic acid was ad- 
ministered than when water alone was administered, 
6 per cent more with 2 gms. of aspirin, and 33 per cent 
more for a mixture of acetylsalicylic acid (2 gms.) and 
calcium gluconate (1 gm.), while 33 per cent ^ 
removed with acetylsalicylic acid (1 gm.) and 
(1 gm.). These figures, however, express not o"'-'’ 
fluid retention but also the gastric secretion. This 
shows that when the drugs were given the genera 
trend toward retention was accompanied by 
greater secretion of acid juice or mucoid dilution ui , 
bile stained fluid being obtained in only twelve m 


tances out of eighty tests. , 

The effect of acetylsalicylic acid upon the rate oi 
msti'ic evacuation was also studied on^ five noima 
logs. The average effects of 15 determinations a a 
!0 minute interval after introduction of the flui m 
he stomach are shown in Table II. It is shown ■ 
it twenty minute intervals acetylsalicylic acid ( S ■ ^ 
:aused a 27% decrease in the rate of gastric eyac 
ion when compared with the rate of evacua , 
vater. The values for acetylsalic.vlic acid (1 gm-) • 
alcium gluconate (0.5 gm.) show a 38 pei . 
rease while acetylsalicylic acid (1 gm.) anc s 
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Table I 

Effi'cL of Single Doses of Salicylate Vpo7i (he nmptying Rate and yicidity of the Gns!ric Confrw'.'i »■: '/'• A'^rr ’•f 
Ilmnan Suhicct" 


! 


Total xodiro recovcr«! 

i 

-"‘r ^ ) 


Drur 1 

1 

n.-o 

(c.c. ) 

) Drus: 

1 (C.C.) 

i->acaatJo’5 
^/c 4* Jfcr. 
— <Jccr. 

! n,o 

1 

j 

- V r T 

Acetyl nlicjUc (1 rmm) 

4S0 

1 522 

— 

( C 

i eg:; 


AcolylnnlicyHc (2 rram*?) 

405 

1 S23 

— r. 

1 C.JICl 

! c i‘'« 

^ f 1 

Cnklum rluconato and nretybaH- , 

cyHr acid | 

■in 

1 747 

! 

-~?1 0 

J 0 0'‘47 

1 0.142" 

i 

-t 

\ 

Acetylsalicylic ncM (1 rram)** < 

NallCOa d rram) 

1 

at': 

1 2 :c 

1 

t 

-^-23 

1 D 

I 

I r ( " t 

} 

! 

1 


•AvemKC'j of ten nornirtl liumiin subjects. 
••A^tnirr5 of four normal human subject*!. 


bicarbonate (1 gm.) show an increase of 12 per cent 
in the rate of evacuation wiien compared wifJi water. 
Action on gastric acidity: Our data on normal 
human subjects and normal dogs does not warrant any 
conclusions regarding the action of the drugs employed 
upon gastric HCl secretion. This is because of the 
individual variation in the rate of emptying of the 
stomach because of the inadequacy of the size of the 
dose that can be employed due to the insoluble nature 
of the acetylsalicylic acid, because of the acidity im- 


increase. Average results on four subjects, as might 
be readily prciiicled, showed that aeetyj'-alicyji'r aciti 
(1 gm.) and sodium bicarbonate (1 gm.) c.-.U'-ul r. 72 I 
per cent decrease in the total titrable acidity as cf>m- 
pared with the water controls. 

Averages of fifteen determinations on five normal 
dogs (Tabic II) showed that the acetylsal!c>'hc arid 
(1 gm.) caused an increase of 5.7 per cent in tlie tot.al 
acid and lo per cent in the total chloride--, the acitiitien 
of calcium gluconate (0.5 gm.) rosuIt<'d in an intreasr 


T.vnLE II 

Effect of Single Oral Doses of Salicylate Upon the Rate of Evacuation and Acidity of the Contents of the Stor-nrh 
of the Normal Dog‘' 



Volume recovered In 20 ntin. 

Total add 

(mr./lOO c c ) 

CM 

(m ' K 

Dniis 

HrO 

(c.c.) 

DrtJC 

(c.c.) 

Evacuation 
% n- Incr. 

— deer. 

n,o 


Druir ! '■7 Cranrn 

n.o 


Acetylsalicylic add 

12S.6 

1C2.8 

cl 

1 

104.< 


1 C 2 1 t -1 W 1 

no 

1 

Calcium rluconato and 
acolylsflllcylic acid 

7C.2 

1 M .6 

— SSVe 

E7.2 


172.3 « 4-PT , 

r.5 5 

nst* 

AcctjItaJicylic add and 
NnllCOa 

12 TC 

100.5 

-flSTc 

7f;.7 


J 

03 7 



r r.) 


i 

. — -i 

-1 r 

i <1 


*A\pnirc'< of throe tlctcrmiuntloni on five dojTS (15 determinations on rich druf) 


paired by the drug per .sc and, finally, because of the 
buifer action of the calcium gluconate and sodium bi- 
carbonate administered with the drug. 

These results, therefore, indicate only the cfToct of 
the drugs upon the acidity of the stomach contents 
irrespective of the chuse. In ten normal human sub- 
jecl.s a single oral dose of acetylsalicylic acid (1 gm.) 
caused an average increase in total titrable acidity of 
27.2 per cent over the water controls. Two gms. caused 
a 58.5 per cent increase. Acetylsalicylic acid (2 gms.) 
and calcium gluconate (1 gm.) caused a *18.0 per cent 


of 97 per cent in total acid .and 87 per c-nt in Total 
chloride, while the addition of .sodium bic.arbonato fl 
gm.) to the acetylsrdicylic acid (1 gm.) le-ult'^d in n 
•19 per cent dccre.isp in titrable acidity wliilo the to'.-ii 
chlorides were increased -11 per cent. The ,■ percent. ’.go 
changes are relative to .simil.ar .sf inuilalion vifh dis- 
tilled water. The free chloride determin.'itions -.m re 
decreased with the addition of calcium glurnnntv and 
sodium bicarbonate. This js duo to tlje m utr.-ihriiig 
action of these substances upon th*- rir-n in the 
stomach. 


Table III 

Local Effect of Saliciflatc Perfusion on Chloride Secretion in Dogs icith Po7irhrs of I hr Wh'dr A'te'-.e--;/ 

Tolnl cMoru’c (mjT./lCO c c.) t'-) *■ frr t r \ 


Drufr 

i n*o 

, Control 

■ Drtiir 

T 

. Cl arc** 1 

. j^cr, 

— doer. 

C M-l I'-r r 

f "-r* f ^ 

Accin^aHc>Hc add 

! 

/ 

‘ SCO 01 

1 ~ ST.S 

Cr:! > ^'77 

- ! 7 « 

Arclyltalicjlic add rliM c.nidum 
fluconatr 

; 71.54 

i 

, P1.70 

i 

[ - 25 1 

: - 1 7‘ 

“f 7 

1 Acet^knlicylic add idat NnllCO^ 

1 72 20 

1 CC.IS 

M. r 5 

/ 


-‘7 1 


of Ihrco T\ith o-.ch dmr (ICl c c. virrrr prffc'oi ('T 1 
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The effects of single hourly perfusions of aqueous 
solutions of salicylates through whole stomach pouches 
of dogs on total chloride output are shown in Table III. 
These results indicate whether the drug has a true 
local “secretagogic” action. Here the factor of the 
emptying rate has been overcome while a determina- 
tion of the chlorides indicates the relative ratios of 

Table IV 

The Effect of Daily Administration of Salicylate Over 
One Month Vyon the Gastric Acidity in the Normal 
Dog*- 



Total acidity (m8TO./c.c.) I 

Drug 

Basal 

Drug 

Change 
% 4“ incr. 

— deer. 

Acetylsalicylic acid 

0.054S 

0.0957 

-f74.6% 

Calcium gluconate and 
acetylsalicylic acid 

0.0619 

0.0777 

-P26.B 

Acetylsalicylic acid plus 
NaHCO, 

0.0437 

0.0000 

—100.0 


•Averages of three dogs on each drug. 


chloride secretion by the stomach in response to dis- 
tilled water and then to an aqueous solution of the 
drug. The results show that perfusion ■with an aqueous 
solution of acetylsalicylic acid (0.25 gm.) for one hour 
results in a 57.5 per cent increase in the total chloride 
over a similar perfusion with water. Perfusion of 
acetjdsalicylic acid (0.25 gm.) and calcium gluconate 
(0.17 gm.) produced an increase of only 28.1 per cent 
while acefe’lsalicylic acid (0.25 gm.) and sodium bicar- 
bonate (0.25 gm.) produced a relative increase of only 
5.5 per cent in the total chloride as compared with 
water alone. The gastric secretion collected for two 1 
hour periods after the perfusion ■with water and then 
the salicylate solutions showed no significant differ- 
ences. This was probably due to the inadequacy of the 
dose which was limited by the solubility of the drug. 
The data show that none of the solutions stimulated 
gastric secretion by local contact with the stomach. The 
increase in total chlorides being due to the secretion of 
a mucoid diluting fluid, which shows that acetylsalicy- 
lic causes more mucoid secretion to be formed than the 
acetylsalicylic acid and calcium gluconate mixture and 
that the acetylsalicylic acid and sodium bicarbonate 
caused the least formation of mucoid diluting secre- 
tion. It was impractical to assay for mucin, since the 
calcium gluconate precipitated it out of solution in the 
stomach. 

Thus, these results on a pouch of the entire stomach 
show that acetylsalicylic acid by local contact with the 
stomach does not increase the output of hydrochloric 
acid. It does cause an increase in the secretion of a 
diluting fluid which generally occurs when the stomach 
is irritated. On this basis, the results show that 
sodium bicarbonate and calcium gluconate decrease the 
local irritative action of acetylsalicylic acid on the 
stomach. 

Chronic daily salicylate medication: The average 
effects of daily oral administration of salicylates to the 
normal dog (3 dogs) over a period of one month are 
sho^OTi in Table IV. Acetjdsalicylic acid (3 gms. per 
day) showed an average increase of 17.4 per cent in 
the total titrable acid above the control two hours 
after the meal. On a similar amount of acetylsalicylic 


acid given with calcium gluconate (1 6 cnm I n, 
only a slight average increase of total aciditvtTi'^'^ 
cent) while with sodium bicarbonate (3 It 
tylsalicylic acid (3 gms.) the average total addit!f 
actually depressed (27.1 per cent) below the c£ 
average. On autopsy two out of three dogs receiX 
acetylsalicylic acid alone had an ulcer, two out of 
receiving acetylsalicylic acid with sodium bicatbona*. 
had an ulcer, and one out of three receiving acetykli’ 
cylic acid with calcium gluconate had an ulcer 

These results show that the continued daily admic- 
istration of acetjdsalicylic acid over a period of a 
month in the doses used causes an increase in tl- 
gastric secretory response to a test-meal. The addition 
of calcium gluconate prevented this Increase; whereas 
the addition of sodium bicarbonate resulted in a de 
creased secretory response to the test-meal. 

In the Pavlov pouch dogs (Table V) daily oral ad- 
ministration of acetalsalicylic acid (0.2 to 0.25 gms, per 
kilo) for about three weeks caused an average increase 
in the volume of the gastric juice collected of 58.1 per 
cent with an average increase of the total acid output 
of 55.8 per cent above the control values. The augmen- 
tation was not evident until 3 or 4 days after medica- 
tion was instituted, a maximum being reached at abort 
10 days. The secretion returned to normal about a 
week after withdrawing the drug. Administration of 
calcium gluconate (0.1 to 0.125 gms. per kilo) with the 
acetylsalicylic acid over a similar period of time caused 
an average increase of 23.3 per cent in the volume and 
an increase of .24.2 per cent in the acidity of the 
gastric secretion. When sodium bicarbonate (0.2 to 0,25 
gms. per kilo) was given with the acetylsalicylic acid, 
the volume was decreased to 17.1 per cent, the total 
acid was decreased to 17.2 per cent below the control 
values. 

Thus, the results on Pavlov pouch dogs are analogous 
to those obtained on the foregoing group. 

It should be noted that in the dogs receiving daily 
acetylsalicylic acid medication, vomiting was evidenced 
on about the third day and continued intermittently 
for about ten days. When vomiting occurred, of couiso, 
the results for that day had to be discarded, though as a 
rule the meal was ingested later. Under such conditions 
it is well known that gastric secretion is depressed an 
such secretory results are not reliable. When calciuin 
gluconate was given, vomiting was not frequent in is 
occurrence and did not appear until later, the si 
day. and the dogs also ate their food more quicKiy. 
Sodium bicarbonate also ameliorated the 
partial anorexia and vomiting, but not so denni e y - 
calcium gluconate. Our observations on the 


calcium gluconate and sodium bicarbonate on 


of occurrence of vomiting are at variance 


with those 


of Thompson and Dragstedt (7), _ tb 

significant influence of the two , , 1 ,.- 

time of onset and frequency of vomiting. 
administered larger doses of acetylsalicylic a > 
our dogs were obviously, because of the na u 
experiments, under close daily observation, m 
of the Pavlov pouch dogs under observation 
hours daily. 

DISCUSSION _ . - • de 

The results show that acetylsalicylic ^ 

doses (1-2 gms.) in water causes a defim e s 
tention in some human subjects and ^n me . 
titrable acidity of the gastric contents in a 


Schki:i)0!;f, IIUAm-Ky and Ivy — f:m;cT or .iFriniN Um?; GAFTrtir .Ai-iinxy 




tention and increase in titrable acidity v.-as also ob- 
served in five normal dogs. When the drug was given 
over an extended period to dog.s, a definite increase in 
the total output of IJCl occurred in Pavlov pouch, as 
well an normal dog.s, %vhon a te.st-mcal was fed. 

Since in Pavlov pouch dogs the drug does not come 
into direct contact with the muco.sa of the pouch, the 
augmented secretion of acid ob.servcd can only bo due 
to reflex excitation or to circulating' .sub.slance.s. That 
the augmented secretion is not due to local contact of 
the drug with the gastric mucosa is further shovTi by 
the failure of the pouch of the entire stomach to be 
stimulated by perfusion with the drug, although a 
portion of the drug was absorbed by the ga.stric 
mucosa. To determine whether the drug acts pre- 
dominately through the reflex or the humoral mcch- 


In f.act, one may .-ircoant for the arr.tlicrr.tiiir 
of sodium lu'carbonat'- futiroly on tin* ni t!,<< 

effects observed in tbi.'-' study; tin;: i=; fnt tlu' ii r 
calcium gluconate. Vet, it would .app'-nr fr<.rn < ur c b- 
ser%'ation.', which, a® far as they go, cotiS'.rrr, tii«e- .b 
Thompson and Dragstedt, that c.'dcium gluconate i« ;,*■ 
effective ns sodium hicarhorir.te, if not tr.ort* tn, in 
ameliorating g.astro-duodcnal irritation, and *(,.-.1 the 
ulcer.*, which re.sult from .'jcctypniifylic r./'id no-.Ht.'i- 
tion, are in part due to some .‘•y.stemic distarlcinfo 
which calcium tends to amelinr.'ite. Kitinr c.alciunj 
protects by some .sy.'-temic .action, or calcium flurori-nt-* 
reduces the "acid irritation" below n cert.-dn nunirr.un'. 
ncce.s.sarj' for the pro<luction of ulcfr, or bntli. 

Thus, it follow.* from our ob-'e.fv.-ition.* .nrai thn--' of 
Drag.stcdt and his collaborator.* that v,-h.cn acetyl-al!- 
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The Effect of Salicylates Upon Gastric Secretion in the Pavlov Pouch Pops 
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anisms would constitute a prolonged and difficult study. 
TOiichever mechanism is involved, it is influenced in 
an accumulative manner, since a definite increase in 
production of hydrochloric acid is not evident until 
several days after medication is started. 

In regard to the ameliorating .action of .sodium bi- 
carbonate and calcium gluconate on the gastric dis- 
turbances caused b.v acetylsalicylic acid, the re.sults 
show that sodium bicarbonate decrease.* the ga.stric 
retention and the total titrable acidity of the gastric 
contents when given with single doses of acetylsalicylic 
acid more effectively th.an calcium gluconate. Also, 
sodium bicarbonate wlien given daily with acetylsali- 
cylic acid over a prolonged period prevents the in- 
creased gastric secretor.v re.sponse to a test-meal more 
effectively than calcium gluconate. The same is true 
when one uses the amount of diluting secretion formed 
by the gastric nnico.sa as a criterion of irritation, f.e.. 
.sodium bicarbonate reduce.* the irritation of the 
gastric mucosa by acetylsalicylic acid more than cal- 
cium gluconate. Further, Ie.«s absorption of acotyls.ali- 
eylic acid by the gastric muco.«a occurs when sodium 
bicarbonate is used with the drug than when calcium 
gluconate i.s used. The.se ob.servation.s indicate that 
sodium bicarbonate should he more effective in ameli- 
or.ntingthe local irritative effect.* of ncetylsalic.vHc acid 
on the gastro-duodenal muco.sa than calcium gluconate. 


cylic acid, or a salicylate, is given in large do''''’-. ii,t> 
optimum protection would be attained by giving l-'th 
sodium bicarbonate and c.alcinm glucon.ate. We can- 
not speak in this rog.ard for other .s.alt.* of ralciurn. 
since we did not u.se (hem. 

COXCLU.SION!? 

1. In .some normal human snbiect-' and r<rn'.,'.! 
dogs, .single or.al rio.ses <].2 gm*.') r.f ace'.yK.-dicvlif- .'-rid 
caused ga.stric retention; the .'idditien of r.'kiiini giu- 
connte tended to increase the degn e of ri tentin; vl.ile 
the addition of sodium hicarbcnr.te inrre.'o <■ d th<- rat- 
of gastric evacuation. 

2. In normal human subpet;- and nonnal d>'g'. 

single oral do.so.s of acetylsalicylic acid iin'to,-' <d •.be 
tof.nl titianble .acidity of the sto.nanrh rent- .at- ; *.!.<• ad- 
dition of calcium gluconate diminisf;' d s'u ri > it. tJ f 
acidity, while the addition of .sed!u:n lu • 

creased the .acidity of the rc.j.t* nt* l -'l.i-.v tha". 'f t‘i c 
control*. 

In dtig.s with poucJu.s e.f th‘* tnt.'ro * torn.’.i h. 
local applic.atior: of nci tyP.al-cylie arid rtrs'"'! 
incre.aso in the neutral cidorid-', or dilutir,/ ; e, r- 
of the stontneh, tin- additi"n of (•.aPitigt g'.U' eo-.v 
suited in only ,a .slight Snrr* .a’--' in the >• ;/• 

tion. while the .additio;; of .-oUunj hic.'.rb'Cat* "o tl ' 
acetylsalicylic acid nbo revuitfd tCi only u w;g;t 
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crease in the diluting secretion. None of the solutions 
increased the formation of HCl significant!}’. 

4. Prolonged daily administration of acetylsalicylic 
acid to normal dogs to dogs with Pavlov stomach 
pouches resulted in definite augmentation of gastric 
secretion. With the addition of calcium gluconate the 
inci’ease was not nearly so marked, while sodium bi- 
carbonate and acetylsalicylic acid actually caused a de- 
crease in the gastric secretion below the control values. 

5. The neutralizing and “inhibiting” actions of 
sodium bicarbonate and calcium gluconate on the 
titrable acidity of the gastric contents, and on the out- 
put of hydrochloric acid under the conditions of our 
experiment may play a definite role in the ameliorating 
effects of these substances upon the degree of gastric 
irritation and the incidence of ulceration produced by 
the prolonged oral administration of acetylsalicylic 
acid to dogs. Whereas the protective action of sodium 
bicarbonate may be adequately explained by a reduc- 


tion of acid irritation, this is not tnie of calcit 
gluconate, whose protective action against digei^ 
disturbances appears to be due also in part to 80 ^ 
systemic action of calcium. " 

6. From the evidence available it would appear that 
to obtain optimal protection when giving salicylates in 
large doses, the salicylates should be administered vith 
sodium bicarbonate and calcium gluconate. 
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SECTION VI — Abdominal Surgery 


Problems in Obstructive Jaundice Cases 

By 

D. PHILIP MacGmRE,.A.B., M.D., P.A.C.S.* 

NEW YOEK, NEW YORK 


R esponsibility for the preparation of obstruc- 
tive jaundice patients for operation should be 
jointly shared by (a) the department of blood chem- 
istry, (b) the internist and his staff, and (c) the 
anesthetist and the operating surgeon. 

Hemorrhage should be given first consideration 
since over 50 per cent of the fatal cases are due to 
this factor. 

Smith (1) was the first to demonstrate the serious- 
ness of this complication, although, there had been 
previous reference to it. 

Some of the early investigators who believed that 
the circulation in the blood of an excess bile pigment 
was responsible for the hemorrhagic tendency were 
Morawitz and Bierich (2), King and Stewart (3), 
King, Bigelow and Pearce (4). Morawitz and Bierich 
(2) believed that bile acids caused this condition. 

The work of Brakefield and Schmidt (5), and of 
Snell, Greene and Rowntree (6) has made it evident 
that neither the bile pigments nor the bile acids, per 
se, are responsible for the hemorrhages encountered 
in these cases. 

Wright (7) was the first to suggest the use of cal- 
cium in hemorrhagic patients. Mayo Robson (8) pro- 
posed its use to terminate the bleeding in obstructive 
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jaundice. Schmerz and Wischo (9) discovered that 
the intravenous injection of calcium lactate into 
normal human beings shortened the coagulation time 
of the blood. Kirk, King and Emerson are included 
among those who made further investigations which 
revealed that the calcium content was only moderately 
reduced in the blood serum of icteric patients. 

Kerr, Hurwitz and Whipple (10) produced necrosis 
of the liver in dogs by the subcutaneous injection of 
phosphorus. They discovered that the blood of the 
animals would not clot. 

It is well known that the main source of fibrinoglobm 
is the liver. This fact was mentioned by Foster and 
Whipple (11). The liver is also intimately associated 
with the production of hemoglobin, according to 
Whipple. 

This brings up the question as to whether there is a 
substance present, in the damaged liver, which inhibi s 
or delays the clotting. . 

Since it has been concluded that the hemorrhagic 
tendency in obstructive jaundice is not caused b} ® 
accumulation of bile pigments or bile acids in 6 
blood, and Snell and Greene (12), of our hospitals a 
(formerly associated with the Mayo Foundation), ha\c 
demonstrated the following facts to be true: (a) “ 

there is no correlation between either the total or 
diffusible content of the calcium of the serum, and 
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neither the serum bilirubin nor the delay in the coagu- 
lation of the blood in the presence of jaundice, one may 
infer that some distiu’bance of the blood calcium may 
exist in obstructive jaundice, but that its relationship 
to hemorrhage is rather indirect and is still unknown. 

The relationship of fibrinogen to bleeding must also 
be considered. It has already been noted that the liver 
is the potent source of fibrinogen ; this was confirmed 
by Ti^hipple and Poster (11). Some observei's are con- 



Fig. 1, Primary Incision. 


vinced that bleeding may be due to a lack of fibrinogen 
in obstructive jaundice. Moss (13) concluded that the 
hemorrhagic tendency in these cases was not asso- 
ciated with a deficiency of fibx’inogen in the plasma, 
but that there really was an increase in fibrinogen in 
a ratio to the changes in the liver condition. 

Clinical obstructive jaundice patients have a visible 
discoloration of the skin, mucous membranes and 
sclera. Chemically, they have a retention and ac- 
cumulation of bilirubin in the blood serum. The normal 
content, circulating in the blood, varies from one part 
of bilirubin to from 400,000 to 600,000 parts of blood 
serum. When the concentration reaches from 1 to 
40,000, the skin becomes tinged and clinical jaundice 
appears. Icteric index is the measure of intensity of 
color of the blood serum as compai'ed with a standard. 
The normal icteric index varies from 3 to 6. The 
clinical evidences of jaundice ai'e usually obtained 
when it reaches 20 or more. Between 6 and 20 is the 
latent period. Kupffer’s cells in the liver and the re- 
ticular cells of the spleen are concerned in the break- 
ing down of the hemoglobin into bilirubin. Jaundice 
arises from the obstruction of the outlet of the bile 
capillaries after the changed bilirubin has passed 
through the polygonal cells of the liver plus the bile 


salts and consequent obstruction and absorption. Ob- 
structive hepatic jaundice presupposes a normal bile 
formation and a normal mechanical excretion through 
the apparently normal liver ceils. This mechanism 
does not continue for any great length of time after 
obstruction has occurred, for normal bile is no longer 
secreted nor are the liver cells intact. In the begin- 
ning, the jaundice becomes obstructive due to a me- 
chanical factor. This does not remain long, for as soon 
as the obstruction raises the hydrostatic pressure of 
the fluid within the ducts to a degree equal to that of 
the secretory liver pressure, there must, of necessity, 
be a cessation of flow or even a reversal of direction 
of the bile current with a function conductive to intrin- 
sic damage to the liver cells. Bile salts are the specific 
products of the liver parenchyma. The production of 
bilirubin, together with bile salts, is a function limited 
to the liver. No other organ can simultaneously pro- 
duce these two chemical substances. Along with bili- 
rubin, bile acids are always present in normal blood. 
With the Szilard method, the bile acids of normal blood 
vaiT from 5 to 12 mg. with an average of 7 mg. 
Katayama, by a modification of this method, failed to 
find bile acid in normal urine. An abnormally rapid 
rate of hemolysis elevates the bilirubin of the blood 
serum, but does not influence the concentration of bile 
acids. On the other hand, the production of liver 
damage increases the bile acids ; but this has relatively 
little effect upon the bilirubin of the blood serum. 
Even in cases of cholecystitis with transient biliary 
obstruction, there is a very definite increase in bile 
acids of the blood serum. The concentration of bile 
acids is also greater in some cases with normal icterus 
indices than in others with hyperbilirubinemia. There- 
fore, it is of paramount impoi'tance to determine the 
bile acids in the blood, in addition to bilirubin, since 
the increase of bile acids is an absolute indicator of 
liver injury. Urobilinuria is also an index as to the 
extent of the impairment of liver function. Normally, 
it does not exceed 30 mg. in 24 hours by the method of 
Elman and McMaster. However, in obstructive jaun- 
dice, urobilin is negative and excreted in minute 
amounts forming a striking contrast to catarrhal jaun- 
dice. On’ the other hand, in obstructive jaundice, there 
is an increased elevation of the icterus index disclosing 
a hyperbilirubinemia. The bile acids are increased 
above normal but they do not parallel the icterus index. 
There is also a distinctive change in the chemical com- 
position of the blood in obstructive jaundice as shown 
b 5 ’' an increase of cholesterol which is present in two 
forms; (a) free alcohol, and (b) combined with acid 
as esters. Normal blood contains from 160 to 200 mg. 
per 100 ml. In obstructive jaundice, it is increased 
and may even reach 1,000 per 100 ml. The icterus in- 
dex, in these cases, may go as high as 200, bile acids 
to 75 mg, per 100 ml., and direct and indirect van den 
Bergh, four plus. 

In making an estimate as to the extent of the im- 
pairment of liver function, the determination of non- 
protein nitrogen, urea, uric acid, and the amino acid 
nitrogen, which must be made daily, (preferably in 
the morning), are essential to an adequate estimation 
of complete liver function, and for the differentiation 
of the tjTpes of jaundice. Biochemical analyses must 
include icterus index, bile acids, blood sedimentation 
test, cholesterol, nonprotein nitrogen, urea and amino 
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nitrogen, uric acid of the blood, and urobilin excretion 
in the urine. 

Blood sugar determinations are necessarj' since the 
carboh 3 'drate metabolism is also disturbed bj^ virtue 
of the fact that the liver regulates, quantitatively, the 
amount of carbohydrate that is furnished to the body 
cells in the var 3 ’ing conditions of carbohj’drate intake 



Fig. 2. Insertion of Murphy Button, Anastomosing Gall 
Bladder and Drainage Tube. 

and bodily activitj’. The internist should order insulin 
in the suitable cases. 

There is a kidnej' dysfunction in many of these 
patients. Three distinct procedures should be used to 
determine renal efficiency. Each of them is based on 
different principles. The method described bj' Lashmet 
and Newburgh (14) is advocated for measuring the 
concentrating abilitj' of the kidneys. The urea ex- 
creting-f unction should be gauged b\' the urea clearing 
test of Van Slj'ke since it has been generallj' accepted 
due to its practical demonstrated worth. The efficiency 
of dye elimination should be measured by the fifteen- 
minute phenolsulphonephthalein excretion test because 
Van Slj'ke (15) and others have shown that the two- 
hour phenolsulphonephthalein excretion test measures 
impairment of kidnej' function onlj^ when extensive 
renal damage actually e.xists. According to Chapman 
and Halsted (16), the excretion of this dye, during the 
first fifteen minutes following its injection, is decidedly 
a more sensitive test which is reallj' comparable with 
the urea clearance as a measure of renal efficiencj'. 

ilosenthal and Eruger (17) recentlj' reported that 
the “urea ratio” (the percentage of the nonprotein 
nitrogen which is urea nitrogen, f. e., nitro-..-e-. v 

, . , 100 y orea nitrof^en •' 

IS a satisfactorj- index of renal efficiencj'. Thej' be- 
lieve that the urea ratio is a correct indication of 
kidnej' function despite the fact that the concentration 
of both urea and nonprotein nitrogen are v.'ithin 
normal limits in the blood. Their method is most ac- 
ceptable since there is an e.xcellent agreement bettveen 
the urea ratio and the urea clearance. 

Since over fiftj' per cent of the fatal issues are due 
to postoperative hemorrhage, the clotting time of the 
blood is a very essential test. In manj' of these icteric 
patients, there is a hj'pochlorhydria, as is evidenced 
bj' the blood determination of the chlorides. Inflam- 
matory infiltration about the ducts and even about the 
finer channels within the hepatic lobule, along with 
eja'oliated epithelium and thrombic formation within 


the ducts, themselves, are further evidences of the 
severe injury to the liver. 

The various tests enumerated above, together ivith 
the routine phj'sical examination, including IVasser- 
mann test, blood count, especially Schilling, cardiogram 
and roentgenogram, impress one with the seriousness 
of the problem in these patients and also the import- 
ance of group consultations, particularly, as to the 
advisability of operative procedure. In the long-stand- 
ing, toxic jaundice patients, surgeons are entitled to 
a helpful sympathy since the operative mortality rate 
is high. 

One of the most important functions of the liver is 
the protection of the body against poisonous substan- 
ces which are formed in the intestines. The fact has 
been established also that much of the power of the 
liver to carry out this detoxicating function depends 
upon its glj'cogen content. As earlj' as 1892, Roger 
(18) recognized the detoxicating action of the liver. 
The experiments of Graham (19) and of Opie and 
Alford (20) should convince one of the extreme im- 
portance of the introduction of glucose or dextrose 
solutions. 

For some time, investigators have been convinced 
that the liver produced an anticoagulant in patients 
Muth jaundice. The majority of them have professed 
ignorance concerning the exact cause of hemorrhagic 
tendencies in this disease. 

VTien proper consideration for the preparation of 
these icteric subjects is made, the amount of dextrose 
or glucose solutions to be administered should not be 
estimated in centimeters but in quantities of liters or 
gallons. For many years, it has been generally known 
that the intravenous injection of 5% solution of dex- 
trose or glucose does not produce any harmful effects 
upon the vein. General preference is usually .given to 
the Hendon, Tauroff or Lindeman needles to be used 
for the injection. Large amounts of the 10% solution 
maj' be administered by utilizing the Murphy drip. 
The 5% solution is generally injected under the skin. 
Ampules of a 25 to 50% solution of glucose in 50 to 
100 c.c. quantities should ke kept in reserve for emer- 
gencies. A high caloric diet, supplemented with highly 
sweetened fruit juices, is recommended for the 
patient's nourishment. Having properly classified the 
type of the patient’s blood, two or three donors should 
be held available, pending the possible need for mas- 
sive blood transfusions. It is w’ell to bear in mind that 
65% of the body weight is composed of water. Conse- 
quently, a patient weighing 100 Kg. has a total water 
estimation of 65 Kg. or 6500 centimeters. A 10% loss 
in water may prove fatal to the patient. 

Judd, Snell and Hoerner (21) were the first to pre- 
sent an apparently reasonable explanation regarding 
the increase in coagulability of the blood in jaundiced 
patients bj' the use of blood transfusion. Thej' have 
shoum that anoxemia was present in some instances of 
jaundice. In the presence of a serious liver condition, 
anoxemia predisposes a hemorrhagic tendency'. These 
three investigators state that there are two types of 
this affection: viz., anoxic anoxia and anemic anoxia. 
The first can be corrected bj' placing the patient in an 
oxj'gen tent, and the second bj' blood transfusion. 
They suggest that the hemoglobin is changed in these 
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cases and that oxygen is not omitted in a like amount 
as in normal or transfused blood. 

At the present time, some investigators may become 
intrigued with , the idea of candying on experiments to 
, obtain a liver extract, produced from the parenchyma 
of the organ, in order to determine whether this fluid 
will help to counteract the anticoagulating substance 


Fig. 3. 


Secondary Incision. 



developed in the injured, diseased, or toxic livers ex- 
isting in cases of obstructive jaundice. 

In presenting this article, it has been the aim of the 
author to appeal to laboi’atory workers, sufficiently in- 
terested in this condition, to attempt to produce some 
extract or serum that will help combat this anticoagu- 
lating process of the diseased liver. 


OPEEATIVE CONSIDEEATIONS 
Without exception, all operative procedures should 
be performed in two stages. The first is to institute 
drainage of the gall bladder when the obstruction is 
below the entrance of the cystic duct which is true in 
about 90 per cent of instances. This is accomplished 
by using a modification of the Kocher or Courvoisiei 
incisions, making it more longitudinal, as in Fig. 1. 
After a thorough exploration of the common duct and 
having determined the point of obstruction, the gall 
bladder fundus is then brought up to the aperture of 
the abdominal incision. Following sufficient packing 
and walling off, this viscus is drained with a trocar 
and cannula connected with a rubber tube ; the 
of the aperture are' held taut with Allis clamps. The 
female portion of a small size Murphy button is 
introduced into the, opening of the gall bladder. The 
male end of the button is insei-ted into one end of a 
long rubber drainage tube. The corresponding parts 
of the Murphy button are then snapped togethei. in 
this way, intermittent drainage is instituted and on y 
small quantities are permitted to dram away since one 
of the most serious factors, at this operative sta^e js 
the danger of a sudden release of suppressed bfle- 
which would result in a decrease of the P^^ssme m 
the common duct. This, in turn, wou d accelerate the 
reduced flow of portal blood in the liver and would 
wash out the toxic substances from the damaged organ 
into the general circulation. There are several a - 
vantages, in using the Murphy button, the absolute 
hemostasis of the edges around the 
gall bladder, its quick disconnection, and a 
important function to be performed in 
■ stage of the operation. Some surgeons prefei a 28 or 
30 F. Pezzer catheter. Following the drainage, per- 


formed under local anesthesia, a chemical analyses of 
the material obtained and a further check-up in the 
blood and urine chemistry is regularly made. The im- 
provement evidenced by some of these cases after a 72 
hour drainage may be amazing. 

The consultants having agreed upon the time for the 
second stage of operation, the operating surgeon pro- 
ceeds to make a Mayo-Eobson or Mayo incision. Spinal 
anesthesia may be administered, providing the con- 
dition of the patient warrants it. Howevei', the Author 
advises the use of a more modified anesthetic, such as 
cyclopropane, ethylene combined with a local anesthe- 
sia, or avertin, in small amounts may be used as a 
preliminary anesthetic. The Mayo-Eobson incision is 
closer to the median line than the first one. If the 
operator discovers that he is dealing with a malig- 
nancy of the pancreas, he should disconnect the gall 
bladder fundus, containing the Murphy button, and 
use the other end of the button that was inserted in 
the drainage tube. After proper sterilization, the 
neighboring first portion of the duodenum or stomach 
should be incised and this part of the Murphy sutured 
in and the two parts connected. Drains should then 
be inserted down to Morrison’s pouch and also to the 
Murphy button anastomosis. 

If the obstruction consists of a large impacted stone 
situated in the lower portion of the common duct, as 
is so often the case, this area should be dealt with by 
reflecting and retracting the second portion of the duo- 
denum having, first, incised the peritoneum on the 
right side. This approach is quite simple and easy as 
compared with McBurney’s transduodenal technic. A 
T-shaped tube is then inserted. The gall bladder is 
not to be disturbed since there is an actual or potential 
pancreatitis to counteract and the gall bladder drain- 
age is most essential in this complication. 

After exploring the cause of the obstruction, if a 
complete stenosis of the lower part of the common duct 
is found with repair of this organ out of the question, 
the proximal stump must be used and the end is then 



Fig. 4. Anastomosing Gall Bladder and Pylorus witn tne 
Murphy Button. 


inserted into the proximal duodenum. If the ^nd, to 
be inserted, is split into four parts, using longitudinal 
incisions of half a centimeter, each of these pai'ts can 
be sutui'ed to the duodenal tvall, following theii in- 
sertion, by first threading a nontiaumatic suture 
through the edge before its introduction into the proxi- 
mal duodenum. Greater security is given, along with 
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the bile current, by keeping the edges open so that no 
stenosis can occur. 

A direct anastomosis should be used in cases of 
common duct stenosis even when there exists a virtual 
destruction. It is made possible by hooking a dull re- 
tractor, shaped like an aneurysm needle, over the 
V-shaped juncture of the hepatic ducts to steady the 
anastomosis. This is especially true in thin subjects 
where it is comparatively easy to repair the tissues 
even though a small portion of the common duct is 
left with which to make an anastomosis between the 
duodenum and the common duct. 

Unless otherwise unavoidable, the Author wishes to 
emphasize that the old, obsolete technic, exemplified by 
the Sullivan tube method, in which a space is left filled 
in by a rubber tube and covered over by various 
methods, should not be used. From personal observa- 
tion, the writer has found that very few operations of 
this kind have been successful since the stenosis be- 
comes more acute and the adhesions aggravate the 
extreme seriousness of further exploratory dissection. 
Therefore, a direct anastomosis of at least a part of 
the cut edges of the common duct is essential. Failing 
to accomplish this, an anastomosis of even a small 
stump of the upper portion of the common duct to the 
duodenum should be made. On the cadaver in thin 
subjects, it offers no great difficulty. 

CONCLUSIONS 

To improve coagulation, transfusions of whole blood 
and glucose solutions should be administered. At the 
present time, the extreme value of these solutions in 
this complication is more fully appreciated, a fact 
which was unknown a few years ago. The Author has 
entirely discontinued the calcium solutions which he 
formerly used to decrease the clotting time, since mas- 
sive blood transfusions have wholly supplanted the 
older methods. Ten per cent calcium chloride solu- 
tions and ampules of calcium gluconate are useful in 


order to increase the blood calcium only to the extent 
of calcium deficiency. Chloride deficiency is improved 
by the introduction of normal saline and diluted hydro- 
chloric acid solutions by mouth. One dram should be 
given daily in divided doses, gradually increasing the 
amount, hypertonic solutions should bo introduced in- 
travenously if a serious chloride deficiency exists. The 
administration of insulin should be made in patients 
who show increased blood sugar. The diet consists of 
various fruit juices and cereals, unless contradicted by 
some special complication. 

These patients suffer a fall in body temperature 
during the course of the operative procedures. This 
condition must be counteracted by the use of hot 
laparotomy pads, short exposures, and a warm opera- 
ting room. 

The loss of fluids, brought about by the drainage, 
must be counter-balanced by the introduction of a 
glucose or dextrose solution. The drainage may be 
clamped for a certain length of time during the course 
of each hour. The Author wishes to reiterate the 
extreme caution that should be exercised, when drain- 
age is instituted, to regulate’ the escape of bile to small 
amounts. 

The time-factor is one of the most serious considera- 
tions because, at best, these icteric patients are poor 
sui-gical risks. It is necessary to make a thorough 
check-up in order to ascertain that the drainage tubes, 
Murphy buttons and syringes are in perfect condition 
prior to operation. This may appear strange to the 
uninitiated, but the Murphy buttons fit only in pairs 
and drainage tubes have been knoivn to have had a 
lumen that was imperfect. 

There appears to be little or no excuse for the delay 
in sending these patients to a hospital for proper diag- 
nosis and preoperative treatment. Yet, dailj*, subjects 
are admitted in the late stage of jaundice due to ob- 
struction. 
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Experimental Peptic Ulcer" 

The Effect of Surgical Duodenal Drainage Upon Dogs and the Value of Histidine in Preventing Ulcer 
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A G. Weiss and E. Aron, in 1933 (1), reported that 
daily injections of histidine prevented the for- 
mation of peptic ulcers in dogs that had been subjected 
to the operation of surgical duodenal drainage) Their 
report contains one series of four animals and another 
series of two animals treated with histidine and sacri- 
ficed three to ten weeks after operation. Of these six 
dogs only one developed an ulcer and the latter was 
ascribed to a technical oversight. Inasmuch as many 
workers (2, 3, 4, 5) have shown that this operation 
usually yields peptic ulcers in almost 100 per cent of 
dogs, these findings seemed significant. Weiss and 
Aron explained their i-esults on the assumption that 
the ulcers which develop in dogs with phj^siological 
exclusion of the duodenum are due to a “general dis- 
turbance of metabolism based upon a lack of the in- 
dispensable amino-acid, histidine.” They also empha- 
sized the loss of weight and anemia which develop in 
these animals as being manifestations of deficiency. 
This report led shortly to the widespread use of histi- 
dine in the treatment of patients with peptic ulcer. 
Meanwhile there have been, to our knowledge, no re- 
ported attempts to confirm the original experimental 
findings. 

Our o-svn experiments were undertaken for this pur- 
pose. It was considered advisable to have a larger 
series of animals and to allow them to suiwive for 
longer periods of time than did Weiss and Aron. 
During the course of the investigation numerous 
physiological and pathological changes resulting from 
surgical duodenal drainage apart from the develop- 
ment of ulcer were found. These findings are reported 
here in detail because they have not received due 
emphasis in the literature, even though the adminis- 
tration of histidine had no apparent effect upon them. 

EXPERIMENTAL METHODS 
Nineteen dogs ranging in weight from 9 to 18 kilograms 
were subjected to surgical duodenal drainage according to 
the technique of Mann and Williamson (2) with minor 
modifications. The duodenum was divided at a point about 
1 centimeter beyond the pylorus and the jejunum was 
divided about -10 centimeters below the ligament of Treitz. 
The lower end of the resulting isolated loop of bowel was 
anastomosed (side to side) with the terminal ileum at a 
distance of 25 to 40 centimeters from the ileocecal valve, 
after closing both open ends of the loop with purse string 
sutures. The continuity of the intestinal tract was re- 
established by an end to end anastomosis of the jejunum 
with the short remaining portion of the duodenum adjacent 
to the pylorus. Fine plain catgut was used for the intes- 

*From the Departments of Medicine and Surgery, College of Physicians 

and Surgeons, Columbia University and the Presbyterian Hospital, 

New York City. 

Submitted February 28, 1036. 


tinal anastomoses. No clamps were applied to the gut 
during the operation. 

After operation the dogs received daily saline and 
glucose infusions and no food or water was given by mouth 
for four days. The animals were then placed on the 
regular diet of the Animal Care Department which in- 
cludes meat sci'aps and bones, vegetables, rice, bread and 
milk. The dogs were permitted to survive until moribund 
or until death occurred une.Ypected!y. Routine autopsies 
were done on all animals including microscopic study of 
the thoracic and abdominal organs of most of them. 

Blood chemistry studies were done on some animals be- 
fore operation and at inteiwals after operation. All blood 
samples were obtained 24 hours after feeding and at least 
four hours after food pans had been withdrawn. Total 
blood amino nitrogen was determined by the Folin colori- 
metric technique using a glycine standard. The methods 
for the other blood determinations were tho.se used by 
Atchley, Loeb and Benedict (G, 7) in work previously re- 
poi’ted from this department. 

Tissue analysis for amino nitrogen content was made 
by means of an adaptation of the method of Folin for 
blood amino nitrogen. Small portions of the stomach and 
proximal jejunum were removed within one to two minutes 
after the animal was sacrificed and dropped into approxi- 
mately 10 centimeters of distilled water at a temperature 
of 90° C. to stop autolysis. The tissues were then weighed 
while moist and ground finely with sand. The volume of 
the mixture after grinding was brought up to GO c.c. by 
the addition of water, 6 centimeters of 10 per cent sodium 
tungstate and G centimeters of two-thirds normal sulphuric 
acid. After shaking, the mixture was filtered. The de- 
termination of amino nitrogen was then made according to 
the Folin technique using 3 to 5 centimeters of the filtrate 
for the unknown and comparing against a standard con- 
taining 0.07 mg. of glycine. The final mathematical calcu- 
lation was made as follows: 

GO V .07 j. U 

C.C. of filtrate x weiKht of tissue x 2 S 

In some animals, gastric secretion was studied before 
and after operation. For this purpose a broth meal was 
used which was given by stomach tube. This procedure 
was adopted for fear that some animals might refuse to 
eat a test meal v'oluntarily when cache.xia developed, and 
also because the normal acid response to broth is slight and 
any increment in aciditj’^ after operation could be easily 
detected. The meal consisted of 200 c.c. of 1 per cent 
Liebig’s beef extract. Gastric contents were wthdi'awn 
either 30 minutes or one hour after the meal was given 
and the concentrations of free and total acid were deter- 
mined by titration with N/lOO sodium hydroxide using 
Toepfer’s solution and phenophthalein as indicators. 

RESULTS 

Effect of Histidine upon the Development of Jejunal 
Ulcers: Surgical duodenal drainage was performed 
upon 19 dogs, 17 of which survived the immediate 
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post-operative period. In order to determine whether 
injections of histidine would protect against the for- 
mation of ulcers the animals were divided into two 
groups. Group I, consisting of five dogs, was a con- 
trol group to which no histidine was given and in 
which jejunal ulcei’S could be expected to develop. 
Group II,' composed of 12 dogs, received 1-histidine 
monohydrochloride made up in a 4 per cent solution 
in distilled water and administered intramuscularly 
once a day immediately before the animals were fed. 


of the first portion of the jejunum not involving the 
muscular coat. The latter animal had died accidently 
of acute intestinal obsti-uction. Eliminating this 
animal which might have developed a true ulcer of the 
jejunum if it had survived for a longer period, five 
out of eleven, or 45 per cent of the dogs which re- 
ceived histidine failed to develop ulcers in contrast 
with the control group in which all had ulcers. There 
w’as no correlation behveen the size of the dose of 
histidine and the formation or absence of jejunal ulcer. 


Table I 

Results of histidine administration to dogs with surgical duodenal drainage. Dogs No. 1 to 5 received no histi- 
dine. Dogs No. 6 to 17 received daily injections of histidine 


Doc No. 

Pre-op. 

■weight 

hg. 

Per cent of body 

■weight lost 
after operation 

Post-op. duration 
of life 

■BsSalQSgSal 

Result 


IS.9 

4S 

C3 daya 

None 

Three iciuna! ulcers ■with one perforation. 
Peritonitis. 


17,1 

49 

51 days 

None 

Three jejunal ulcers with one perforation. 
Peritonitis. 

3 

10.0 

47 

63 days 

None 

Perforated jejunal ulcer. Several erosions 
in antrum. Peritonitis. 

4 

9.0 

40 

63 dfij-a 

None 

Three jejunal ulcers. One walled off per- 
foration. 

1 5 

10.9 

44 

104 da3rB 

None 

One shallow jejunal ulcer. 

1 

11.0 

39 

59 days 

7.3 

No ulcer or erosions. 

7 

* 

I3.S 

47 

75 days 

5.8 

No ulcer or erosions. 


11.0 

52 

55 days 

7.3 

No ulcer or erosions. 

1 

16.S 

44 

94 days 

4.8 

Single indurated ulcer just distal to gastro- 
jejunal anastomosis. 

10 

0.0 

33 

87 da>*B 

8.8 

Small perforated jejunal ulcer. 

11 

13.2 

37 

41 daj-a 

7.C 

Large single jejunal ulcer. 

12 

9.0 

31 

31 days 

8.S 

Single jejunal ulcer. 

1 IS 

11.9 

42 

40 days 

C.8 

No ulcer or erosions. 

1 « 

17.S 

42 

56 days 

G.9 

Small superficial erosion in jejunum. 

15 

11. S 

43 

49 days 

G.7 

Multiple ulcers in jejunum. 

: 

11.0 

47 

82 days 

10.9 

No ulcer or erosions. 

i 

13.5 

34 

j 57 days 

8.9 

Large perforated ulcer in jejunum. 


The dosage was varied for different animals as shown 
in Table I, ranging bet^veen 4.8 and 10.9 mg. per kilo- 
gram of the body weight before operation. 

Group I: The five control animals survived 51 to 
104 days after operation. Three of them died of 
general peritonitis due to perforated jejunal ulcers. 
The other two were sacrificed when moribund and 
found to have jejunal ulcers which in one dog had per- 
forated and been walled off bj' adhesions. The ulcers 
were multiple in three of the animals and solitary in 
the other two and all were located in the fiz'St portion 
of the jejunum a few mm. beyond the line of anasto- 
mosis with the stomach. 

Group II: The 12 dogs which received daily injec- 
tions of histidine suiwived for 31 to 94 da}^s. Three 
died of cachexia, one of hemorrhage from a jejunal 
ulcer ; one died of acute intestinal obstruction due to a 
peritoneal band on the 56th day and seven were chloro- 
formed when moribund. Six of the 12 dogs showed 
jejunal ulcers which in two instances had perforated 
and been walled off by adhesions. In one of these six 
the ulcers were multiple and the other five had solitary 
ulcers of the jejunum. Of the remaining six animals 
in the group, five were found to have no ulcers or 
erosions and one had only a small superficial erosion 


CLINICAL PICTURE IN SURGICAL DUODENAL 
DRAINAGE 

The course after operation was characterized by a 
gradual almost continuous loss of weight and strength 
and was the same in both groups of animals. The 
duration of life ranged between 31 and 104 days, 
averaging about two months. Loss of weight occurred 
in spite of a fairly normal appetite, the dogs usually 
eating well throughout the post-operative course, ex- 
cept for the last several daj^s of life when they usually 
w'ere too weak to stand up and eat. The total loss of 
body weight in the entire group at death varied be- 
tween 31 and 52 per cent of the initial weight. 

Watery diarrhea was noted frequently during the 
first tivo weeks after operation but was uncommon 
during the remainder of the course. Tarry stools also 
did not occur after the first few post-operative days 
until late in the picture. Stool guaiac determinations 
were done at intervals in an effort to detect the pres- 
ence of ulcer but were frequently negative in animals 
which were demonstrated to have ulcers shortly after- 
ward. Stools were also stained for neutral fat and 
fatty acid crystals but no increase in the amount of 
unabsorbed fat was found except on one occasion. 
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As time progressed the buccal mucosa became very 
pale. In a few instances ulcerative stomatitis de- 
veloped terminally. A striking feature which was 
usually noted within a few weeks after operation was 
weakness of the extremities, more particularly of the 
hind quarters. Death finally occurred, usually as a 
result of cachexia or perforated ulcer. 

CHANGES IN BLOOD CHEMISTEY 
A number of important changes were found in blood 
chemistry after surgical duodenal drainage had been 
performed. No differences, however, were revealed 
between the group which received histidine and that 
which did not. 

Determinations of the total serum electrolyte pat- 
tern were done on tivo dogs approximately two months 
after operation. The results are given in Table II. 
One animal (No. 4) was a control and was sacrificed 
on the day that these determinations were done and 
shown to have a perforated ulcer of the jejunum walled 
off by adhesions. The other dog (No. 14) had received 
daily injections of histidine. This animal died of acute 


throughout the course. Terminal values were obtained 
within two weeks of death in four dogs (excluding dog 
No. 14 which died accidentally) and varied behveen 
3.4 and S.7 grams per cent. 

Partitions of serum protein were done on three occa- 
sions shortly before death of the animal. The figures 
obtained were as follows : 


Dog No. 

Day 

Albumin 

Globzdin 

4 

63 

1.7 

1.7 

14 

51 

1.9 

2.3 

5 

78 

2.6 

1.5 


These figures show that the decrease in serum pro- 
tein had occurred in both the albumin and globulin 
fractions although it was gi'eater in the albumin frac- 
tion. 

Total blood amino nitrogen was studied before 
opez-ation in six dogs and after operation in ten dogs. 
Eepeated determinations shown in Table III on 
animals No. 4 and No. 5 before operation revealed 
wide fluctuations in the normal “fasting” values in 
the same animal. The range of normal values occur- 


Table II 

Serum Electrolyte PaHition After Operation of Surgical Duodenal Drainage 



All figures except serum cholesterol and N. P. N. are expressed in mUIiequivalents per liter. The total base is calculated by assuming tvro milli- 
equivalents for the undetermined blood magnesium 


intestinal obstruction five days after the blood studies 
were done and had a small superficial erosion of the 
first portion of the jejunum. Symptoms of the acute 
obstruction did not become apparent until about 12 
hours before death. 

A change in the distribution of the anions had oc- 
curred in both of these animals. Comparison of the 
findings with the normal figures for dogs, published 
by Atchley and Benedict (6) shows that a marked de- 
crease in serum protein and bicarbonate content had 
occurred. This change had been compensated for by 
an increase in serum chloride. The values for total 
acid and total base fell within the lower limits of 
normal. The distribution of sodium and potassium 
was within normal limits but the calcium was some- 
what low in one animal. Total base was estimated by 
adding t^vo milli-equivalents for undetermined mag- 
nesium. Calculation gives normal values for undeter- 
mined anions (sulphate and organic acid). The total 
serum cholesterol was also determined on the same 
animals and found to be rather low in both of them. 

The fall in serum protein was followed at intervals 
in a number of animals (see Table III) . The values 
obtained before operation varied between 5.1 and 6.6 
grams per cent. A fall was detected shortly after 
operation and continued graduallj^ and progressively 


ring in 12 observations on these and four other dogs 
extended from 8.7 to 13.7 mgs. per cent of amino 
nitrogen. Twenty-seven determinations were made on 
10 dogs at various inteiwals after operation, with re- 
sults varying between 6.7 and 11.3 mgs. per cent. The 
fluctuations found in individual animals were of the 
same degree as before operation and no consistent 
downward trend was observed. It was of interest, 
however, that in eight of the ten dogs, the blood amino 
nitrogen fell below the lowest ante-operative value of 
8.7 mgs. per cent at some time during the post-opera- 
tive period. No difference was found between the 
values obtained in the control animals and in the 
animals receiving histidine injections. 

HYDEOCHLOEIC ACID SECEETION 
Twenty-three test meals were done before operation 
in six dogs and the free acidity was found to vary be- 
tween 0 and 40. Eepeated observations on individual 
animals gave fluctuating results (see animals No. 4 
and No. 5 in Table III). Thirty post-operative de- 
terminations were made on eight animals and again 
variable results were obtained ranging from 0 to 36 
degrees of free acidity. It was clear, however, that 
no tendency to an increase in the concentration of 
hydrochloric acid in the stomach after a broth meal 
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Table III 

Serum 'protein, total blood amino nitrogen and acid secretion in dogs hefoi'e and after surgical duodenal drain- 
age. Dogs No. J and No. 5 toere control animals (see text). Number 18 and 19 died shortly after operation. 
The retnaining animals received histidine. 


Serum protein 
gm. per 100 c.c. 


Amino nitroccn 
mpr. per 100 c.c. 



was present after the operation. On the contrary, 
there was a terminal decrease in gastric acidity. The 
final test meals done within two weeks of death in 
seven animals gave very low values for free acid. Five 
were anacid and two were five and six degrees respec- 
tively. The fact that the samples were usually con- 
taminated with jejunal contents or with food residue 
even after 24 hours of starvation in these animals with 
marked cachexia, deserves mention. No difference be- 


tween the gastric acidity of animals receiving histi- 
dine and controls was apparent. 

TISSUE AMINO NITROGEN 
In view of the possibility that histidine might exer- 
cise a protective effect against jejunal ulcer by some 
mechanism involving a local increase in tissue amino 
nitrogen, determinations of the latter were made on a 
few animals. The amino nitrogen content of the proxi- 
mal jejunum and antral portion of the stomach was 
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studied in two normal dogs, two dogs of the group re- 
ceiving histidine and one of the controls. The results 
are given in Table IV. No significant differences were 
present. 

DEVELOPMENT OF ANESIIA 
Kepeated blood counts were done on two controls and 
five animals receiving histidine. All of the animals 
developed a progressive secondary anemia. This 

Table IV 

Tissue Content of. Amino-Nitrogen (nig./gm. of tis- 
sue). Duplicate specimens of the antral portion of 
the stomach and, upper jejunum in five dogs, three of 
luhich had undergone surgical doudenal drainage. 
Dogs No. 11 and 15 received histidine arid Dog No. 
h did not 



Stomach 

I 

Stomach 

II 

Jejunum 

I 

Jejunum 

II 

Dost No. 4 

0.42 

0.35 

0.35 

0.43 

Dog No. 16 

0.40 

0.32 

0.47 

0.34 

Dog No. 11 

0.34 

0.33 

0.36 

0.37 

Normal Dog 

0.38 

0.33 

0.36 

0.35 

Normal Dog 

0.34 

0.37 

0.42 

0.45 


anemia was as marked in the group which received 
histidine as in the controls. No important changes 
were found in the total and differential white blood 
counts. 

PATHOLOGICAL FINDINGS 
At autopsy there was a marked decrease in the 
amount of subcutaneous and omental fat. In some 
instances, the liver appeared fatty. Submucosal hemor- 
rhages were frequently found in the small intestine 
and to a less extent in the colon. At times the villi of 
the upper jejunum appeared shrunken and the surface 
of the intestine had lost its normal velvety appearance. 
A few superficial erosions of the antral portion of the 
stomach were present in three animals. Unusual 
prominence of the rugae of the fundus of the stomach 
was seen only twice. There were no other gross mani- 
festations of “gastritis.” Edema of some of the ab- 
dominal organs, particularly of the stomach and intes- 
tine was present in two animals. One of them also 
had marked ascites and slight hydropericardium and 
hydrothorax. Dependent edema was never observed. 

Microscopic: Sections of the ulcers showed loss of 
mucosa and at least part of the muscularis, the base of 
the lesion being covered with a polymorphonuclear 
exudate and fibrin which in the majority of instances 
overlay a layer of fibrous and granulatous tissue. The 
vessels in the base of the ulcer were normal except in 
two specimens where thrombosis with recanalization 
had occurred. The mucosa adjacent to the ulcers 
showed edema, and increase in the number of wander- 
ing cells present in the stroma. Fibrosis in the wall 
of the jejunum was never found beyond a short dis- 
tance from the bed of the ulcer. 

The antral and f undic portions of the stomachs were 
studied for histological evidence of gastritis. No in- 
crease in the number of wandering cells was found and 
collections of lymphocytes in the mucosa was rare. In 
some instances, there appeared to be an abnormal dila- 
tation of the mouths of the glands in portions of both 
the fundus and antrum, with papillomatous projections 


of the mucosal surface, but it was difficult to estimate 
whether these findings exceeded the limits of normal 
variation. Goblet cells in the antral mucosa were few 
in number. 

Sections of the jejunum and colon often showed a 
reduction in the height of the mucosal layer and a 
slight degree of atrophy of the muscularis. The 
atrophy of the jejunal mucosa was less marked in some 
of the dogs which received histidine than in the con- 
trols. 

The majority of animals had fatty degeneration of 
the liver. This change involved the entire liver lobule 
in some dogs and only the central part of the liver 
lobule in others. Sections of the kidney showed the 
presence of large vacuoles in the cytoplasm of the con- 
voluted tubules in some of the animals. 

No pathological changes were found in the pancreas, 
spleen, adrenals, heart, thyroid or parathyroid. 

DISCUSSION 

These experiments demonstrate that surgical duo- 
denal drainage, in addition to causing jejunal ulcer, 
results in many other profound changes in the animal, 
including gradual inanition, alteration in the serum 
electrolyte pattern with a fall in serum protein, some 
tendency to a decrease in the blood amino nitrogen, 
late gastric subacidity, secondary anemia and degen- 
erative changes in the liver, kidneys and other organs. 
The administration of histidine had no effect upon 
these changes except that the incidence of jejunal 
ulcers in the dogs which received histidine was rather 
low, five out of a group of eleven showing no ulcera- 
tion. Our results are at variance with those of Weiss 
and Aron who report complete protection against the 
foi-mation of ulcers by histidine injection. This is 
probably due to the fact that our dogs were permitted 
to survive until raoidbund whereas their animals were 
sacrificed after shorter periods of time. 

Histidine administration did not cause any increase 
in the amino nitrogen content of the ulcer bearing tis- 
sues, viz., the antrum and jejunum nor in the fasting 
blood amino nitrogen level. Histologically, however, 
many of the treated dogs showed less atrophy of the 
jejunal mucosa than did the controls. 

The question of the mechanism undei’lying the blood 
and other tissue changes in dogs with surgical duo- 
denal drainage arises. Fatty degeneration of the liver 
and atrophy of portions of the gastro-intestinal tract 
are known to occur in prolonged staiwation (8) and 
are probably part of the general picture of cachexia 
in these animals. It is also possible that drainage of 
duodenal juice into the terminal ileum is associated 
with a loss of some of the constitutents of these juices 
due to incomplete reabsorption and that a condi- 
tion similar to a pancreatic fistula is produced. In 
these circumstances, the fatty degeneration of the 
liver might be analogous to that described in dogs with 
pancreatic fistulae and pancreatectomy (9). 

• The fall in serum protein in our animals was similar 
in rate to that found by Weech, Goettsch and Reeves 
(10) for dogs maintained on a deficient protein diet. 
It differs, however, in that it usually did not fall low 
enough to produce edema. Weech (11), furthermore, 
found that approximately one-fourth of his dogs on a 
low protein diet develop peptic ulcers. These facts 
suggest that surgical duodenal drainage may result 
in incomplete digestion or absorption of protein con- 
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Table V 


Doff No. 

No. days 
post-op. 

■iH 

R. B. C. 

W. B. C. 

Polya. 

Eos. 

Bas. 

Lyzn. 

Jlon. 

No. 4 

0 

104 


12.000 

65 

7 


15 

13 


0 

90 


12.900 

GO 

6 


28 

11 


6 

S4 


18,600 

73 

5 


15 

7 


27 

78 


18.600 

86 

2 


11 

1 


41 

78 


21.200 

71 



21 

8 


66 

60 


12.200 

72 



20 

8 

No, 5 

0 

100 

5.0 

11,200 

60 

28 


19 

8 


0 

106 


13,300 

54 

21 


19 



6 

91 


19.100 

74 

6 


13 



27 

95 


23.400 

75 

4 


9 



41 

75 

4.9 

8.700 

72 

6 


19 



66 

73 

4.8 

6,900 

53 

o 


38 



76 

76 

5.0 

13.100 

83 

2 


S 

12 


96 


4.1 


84 



8 

8 

No. 10 

0 

92 

7.6 

11,000 


G 



3 


10 

89 

6.5 

14,000 


2 



12 


28 

83 

6.5 

24,000 


1 



2 


57_ 

81 

6.1 

24,850 


1 


■■ 

3 


72 

02 

4.3 

6,900 




24 

4 

No. 11 

0 

75 

6.7 

6,000 

55 

4 


32 

9 


13 

79 

6.1 

12,400 

67 

3 


27 

13 


31 

60 

4.6 

11,400 

73 

1 


10 

16 

• 

38 

67 

4.2 

11,000 

CD 


1 

14 

16 

No. 12 

0 

91 

6.1 

32,800 

67 

17 


11 

16 


0 

76 

6.1 

29,600 

60 

1 


34 

6 


28 

61 

4.6 

16.900 

73 



12 

14 

No. 16 

0 

106 

7.8 

9,200 

61 

15 


18 

11 


15 

87 


17,200 

90 



5 

5 


64 

66 

BH 

10.000 

8D 



C 

6 


74 

64 


6,600 

88 



6 

6 


Blood counts on seven animals with the operation of sunjical duodenal drainajjc. Animals No. 4 nnd No. 6 were controls. The others received histi- 
dine. The initial blood count was taken before operation In each instance. All animals developed a secondary anemia. 


stituents of the food because of exclusion of the bile 
and pancreatic juice from the upper gastro-intestinal 
tract. 

The decrease in serum bicarbonate after surgical 
duodenal drainage may be due to a loss of bicarbonate 
from the outpouring of duodenal contents into the 
distal part of the intestinal tract where it may be in- 
completely reabsorbed. It is interesting that this 
change takes place without a coincidental fall in total 
base, suggesting that the cations in the duodenal juice 
are reabsorbed more readily than the bicarbonate. The 
rise in serum chloride compensates for the fall in 
serum protein and bicai’bonate. 

The tendency to a low serum cholesterol is ap- 
parently analogous to the decrease which takes place 
in pi-olonged starvation (12). The low values for blood 
amino nitrogen cannot be accounted for in this way, 
however, since Van Slyke found no diminution in the 
blood amino nitrogen of dogs after starvation (12) . 

The secondary anemia of dogs with surgical duo- 
denal drainage might also be accounted for on the 
basis of partial inanition or possibly impairment of 
reabsorption of biliary pigments. 

The study of the effect of diversion of duodenal 
juices by operation on gastric acidity suffers from the 
same handicap which impedes all study of the secre- 


tion of the total stomach when it is open at both ends. 
The normal range of variation in acid concentration is 
so wide that marked and fairly constant differences 
must occur under the conditions of a given experiment 
in order that their significance shall become manifest. 
The importance of duodenal regurgitation in the 
regulation of the level of gastric acidity is a subject 
of controversy at the present time (13, 14). In our 
own observations, in which only the chemical phase 
and not the cephalic phase of gastric secretion was 
studied by means of a weak broth stimulus, no evi- 
dence for rise in gastric acidity after elimination of 
the duodenal juice was found. McCann (3) also found 
no increase in gastric acidity in response to a meat 
meal after this type of operation. In our experiments 
there appeared to be a deci’ease in acid concentration 
in the stomach in the last two weeks of life. This 
might be interpreted as due in some way to the de- 
velopment of cachexia. 

The importance of protein deficiency as a factor in 
the production of peptic ulcer is demonstrated not only 
by our findings in animals with surgical duodenal 
drainage but also in other types of experimentation. 
For example, Hoelzel and Da Costa (15) and others 
have produced ulcerations in the stomach of the rat 
on a low protein diet and Rassers (16) and Weech 
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have observed peptic ulcers in dogs which were fed 
on diets characteidzed by protein deficiency. There is, 
however, no evidence at present of a deficiency in pro- 
tein metabolism underlying peptic ulcer in human 
beings. 

CONCLUSIONS 

1. Surgical duodenal drainage in addition to pro- 
ducing jejunal ulcers causes many other pathological 
changes in the dog. 

(a) Marked cachexia develops. 

(b) Changes in the electrolyte pattern occur, in- 
cluding chiefly a fall in serum protein and serum 
bicarbonate and a rise in serum chloride. 

(c) The blood amino nitrogen is variable but tends 
to be lower after the operation. 

(d) A marked secondary anemia develops. 

(e) No increase in gastric acidity in response to a 


broth meal occurs. A decrease in acidity was found 
during the last two weeks of life. 

2. Six of eleven dogs receiving daily injections of 
histidine monohydrochloride after surgical duodenal 
drainage developed ulcers. Five controls not receiving 
histidine all developed ulcers. 

3. The administration of histidine did not influence 
the other physiological and pathological changes de- 
scribed. 

4. The administration of histidine did not affect 
the amino nitrogen content of the jejunum or antral 
portion of the stomach. 

Note: The authors are indebted to Miss Anne Bar- 
man for the serum protein determinations and Mrs. 
Mildred Watts for the blood counts. The histidine 
monohydrochloride used in these experiments was 
kindly supplied by Hoffmann-LaRoche, Inc. 
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SECTION VII — Surgery of the Lower Colon and Rectum 


The Present Status of Radiation Therapy in Carcinoma of the 
Anus, Rectum and Sigmoid Colon'" 

HARRY E.- BACON, M.D., F.A.C.S. 

PHILADELPHIA, PENNSYLVANIA 


E xperience has shown that no single method of 
treatment is suitable for all cases of cancer in- 
volving the anus, rectum and sigmoid colon. Although 
surgery should be considered first, it behooves us to 
regard irradiation as an addition to the armamen- 
tarium for the eradication of this disease. The recent 
advance in the therapeutic use of radium and roentgen 
rays is a convincing proof that this method is of value, 
especially with the improved technique, increased volt- 
age of present-day installations and better selection of 
cases. 

As is known, the therapeutic activity of radium is 
due to disintegration of the radium atom, by which 

•*J-Rcad before the Proctologic Society of the Graduate Hospital, Univer- 
sity of Pennsylvania, November 20, 1936. 

Submitted February 24, 1936. 


are produced a series of different radiations, sub- 
stances and emanations. It has been shown that normal 
and pathologic tissues are affected by radioactive sub- 
stances, although the embryonic or immature cells are 
less resistant than normal calls C8). By the same 
token, the squamous epithelium of the anus is more 
resistant to radiation than is the mucous membrane of 
the rectum and sigmoid colon. 

Irradiation, which combines the use of radium and 
X-rays, may be employed alone or in conjunction with 
surgery. In either instance the treatment should be 
selective, since irradiation is not applicable in all 
cases. The determining factors, and, of course, the 
results, will depend upon the phj’sical condition and 
age of the patient, the size and location of the cancer. 
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whether at the anus, low in the rectal ampulla, or in 
the sigmoid; the grade of malignancy and its radio- 
sensitivity; the structures invaded and extent of 
metastasis (3). 

Opinions differ as to the value of radiation therapy 
before and after operation. May (17) advocates the 
use of roentgen i-ays pre-operatively and post-opera- 
tively, and employs them routinely. Larson (14) be- 
lieves that large, inoperable growths may sometimes 
be rendered operable by these raj''s, and Schmieden 
(21) considers this to be occasionally true even though 
metastasis to the liver has occurred. Binkley favors 
the interstitial implantation of radon seeds at the time 
of or immediately following operation, and external 
radiation at a later date. Yeomans (23) prefers e.x- 
posure of roentgen rays through six portals of entry, 
each being treated three times in periods of 30 minutes 
each, the course to be repeated in six to twelve weeks. 
Bowing (7) believes that more aggressive radium 
treatment, followed, after a lengthy interval, by surgi- 
'.cal excision, is the procedure in cases presenting them- 
selves reasonably early. He distributes platinum- 
filtered needles (1 mg.) evenly throughout small 
gro^vths for 48 hours, or gold radon seeds. In other 
cases, he employs "contact treatment”; two or three 
radon tubes strapped side by side wth adhesive tape 
so as to form a plaque. The tubes are introduced 
through the proctoscope against the growth, the 
normal bowel wall being packed away ivith gauze 
soaked in metaphen. A dosage of 60 to 100 mg. hours 
per square centimeter of malignant tissue is given. 
This is repeated daily until the entire lesion has been 
covered. 

Fitzwnlliams (9) favors a preliminary colostomy and 
the intratumoral insertion of radium both through the 
lower loop of the colostomy opening and through the 
rectum. Four to six weeks after the colostomy is per- 
formed, a narrow sigmoidoscope is introduced into the 
lower bowel loop until the gro^vth is visualized. He 
inserts a well-protected tube containing 30 mg. of 
radium into the growth, which is allowed to remain in 
place for four to five hours. The follovdng day the 
growth is approached through the anus, with the same 
dosage and for the same length of time. After a rest 
of one day, the entire procedure is repeated. Approxi- 
mately 500 mg. hours of radiation are given directly 
into the growth. Three courses similar to this are 
given at intenmls of one month. Quick (20) employs 
a combination of buried emanation, filtered radium 
internally and exteraally, and surgical exposure if 
necessary. For annular growths, he uses 0.5 mm. 
platinum tubes arranged end-to-end in a small rubber 
tube which, in turn, is encased in a larger rectal tube. 
In this way, he has been able to use 500 mg. hours per 
tube without danger of reaction. Where the tumor is 
confined to one portion of the rectal wall, he advocates 
a bougie of solid rubber with platinum tubes in its 
grooves. Kelly and Ward (14) advise implantation of 
radon seeds into the growth through a proctoscope. 
According to their calculations, 1 me. of radium 
emanation is sufficient to destroy 1 c.c. of the tumor 
tissue. Others varj^ their treatment according to the 
type of growth ; for example, in cancerous stricture of 
the rectum. Yeomans (22) inserts tubes in tandem of 
rubber wtthin the lumen. For papillary growths, 
Jones (13) distributes needles or emanation tubes 
throughout the tumor and uses a flat oval applicator 


containing the radium tubes for large, flat, ulcerating 
lesions. Interstitial iri-adiation following surgical ap- 
proach, as devised by Newman and Coryn (18), has 
been found unsatisfactory by Gabriel (10), who em- 
ployed the procedure in a series of 89 cases. 

Binkley (5), whose experience has been vast in 
treating anorectal malignancy, remarks that "besides 
being used as a palliative means in inoperable cases, 
radiation therapy is capable of producing clinical cures 
in properly selected, favorable and operable cases.” He 
suggests three distinct groups of cases in which radia- 
tion therapy may be employed advantageously; (a) 
“Favorable and operable cases in which one may expect 
a clinical cure by this method alone. The tumor, how- 
ever, ‘must lend itself to interstitial radiation (4) ; 

(b) Operable cases in which pre-operative radiation 
therapy offers advantages in promoting clinical cures; 

(c) Advanced cases in which radiation therapy, either 
alone or combined with colostomy, offers the highest 
degree of palliation.” For the favorable group, the 
first step is external vadiation. He uses appi-oximately 
900 roentgens through six portals of entry and a peri- 
neal field when the growih is in the low'er rectum on 
alternate days. In some cases he employs a 4 gm. 
radium pack, 8000 mg. hours at 15 cm. from the skin 
daily; whereas, in others, both forms of rays are 
utilized. In this case, the roentgen rays are adminis- 
tered to each part %vith a dosage of a little below the 
erjffhema. The radium rays are then given through 
two to four portals, wdth a dosage of about 50,000 mg. 
hours at each portal. Binkley (1) mentions that ex- 
ternal radiation is followed by beneficial results in 
most cases; bleeding is lessened, ulceration is de- 
creased, the tumor becomes smaller, and the degree of 
mobility is increased. Improvement in the general 
condition of the patient, wdth increase in weight and 
strength, is frequently noted. As a second step, gold 
filtered emanation seeds are implanted two weeks after 
completion of the external radiation, the dosage vary- 
ing from 10 to 75 me., according to the size of the 
tumor. 

His technique may be described as follows ; A procto- 
scope of suitable length, with an oblique distal open- 
ing, is introduced to the upper level of the grow-th. 
Under direct vision, the seeds are inserted into the 
upper portion of the tumor by means of a fishhook 
needle. These seeds are placed approximately 1 cm. 
fronq each other. The proctoscope is slightly with— 
draw'n, at which point another row of seeds is inserted, 
which procedure is repeated until the entire grow'th 
has been treated wdth the required number. In the 
advanced, but still favorable, cases, he finds that a 
colostomy is often required to relieve the partial ob- 
structions. This is performed either before the ex- 
ternal radiation or in the period between it and the 
interstitial application. If the colostomy is so con- 
structed that the gut between the lower opening and 
the growth is short and without undue tension (6), a 
sigmoidoscope may be introduced through the lower 
loop and seeds inserted directly into the tumor. 

Where radical surgery is to be combined with irra- 
diation, Binkley employs external therapy alone in 
cases where adequate dosage of radon cannot be given 
or when the gro^vth is situated above the peritoneal 
I’eflection. A full erji;hema dose is given through each 
of six portals three weeks before operation. He uses 
external and interstitial irradiation as follows; in 
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perineal resection, a full erythema dose of external 
irradiation is given, followed by a colostomy in three 
weeks. After a lapse of one week, gold seeds are im- 
planted and the resection is perfoi-med seven to ten 
days later. In the one stage abdomino-perineal resec- 
tion, external radiation is given primarily and followed 
three weeks later by the interstitial insertion of gold 
seeds. The operation is performed one to two weeks 
later. 

In the advanced, cases, he employs external irradia- 
tion in suiRcient intensity to restrain the activity of 
the growth. Here % to 1 erythema dose of high volt- 
age roentgen ray is given through each of six portals, 
in one or two applications, with treatments daily or on 
alternate days. It does not damage the skin and may 
be repeated at one or two month intervals. He re- 
marks (3) : “Irradiation usually offers the inoperable 
patient much greater palliation, without the possibility 
of an immediate fatality, than that provided by in- 
complete removals.” 

So far as trans-peritoneal radiation for growths 
above the peritoneal reflection is concerned, it should 
be mentioned that Gordon-Watson (12) obtained dis- 
couraging results using this method. 

It is generally conceded that epithelioma of the anus 
responds well to treatment with radium because of its 
accessibility. Mummery (16), as a matter of fact, 
prefers it to excision, and remarks: "the results of 
radium treatment are better than those obtained by 
operation.” Pruitt (19) reports good results in these 
squamous cell carcinomata by inserting needles con- 
taining 1.33 mg. of radium into and around the 
grovrth, including the ischiorectal fossa. The needles 
are left in situ four to six days, or until a dose of 
2000 to 4000 mg. hours is given. In addition, external 
radiation is given over the sacrum, perineum and in- 
guinal regions by the application of Columbia paste 
containing the needles. In this way, approximately 
9000 mg. hours are administered posteriorly and 7000 
mg. hours anteriorly over each inguinal region. Sout- 
tar (22) employs a moulded apparatus containing 120 
to 160 mg. of radium, and applies it for 15 to 18 days. 
The inguinal glands on each side receive a similar ap- 
plication. Binkley (2), however, advises external 
radiation of high voltage roentgen rays and radium 
rays, to be followed by the interstitial implantation of 


gold Altered emanation seeds. In some cases irradia- 
tion may be combined with surgery, ns advocated b.v 
Yeomans. Here radon capillaries are inserted into the 
tumor, followed by radical excision in two to four 
weeks. In a general way it may be said that anal 
epitheliomata will respond well to interstitial radia- 
tion, combined, in some cases, with external radiation. 
Gordon-Watson (11) believes that if deep infiltration 
of the ischiorectal fossa, adjacent tissues, or invasion 
of the inguinal gland has not occurred, an immediate 
cure may be anticipated with this method. 

From the several procedures described, it is clearly 
obvious that the surgical approach and the use of 
radium and X-ray, their dosage, screenage and time 
of application differ markedly with various workers. 
Yet, even though certain methods have proved unsat- 
isfactoiy in many cases, are we justified in condemn- 
ing the use of irra(Jiation as a therapeutic measure? 

During the past several months it has been my 
privilege to review meticulously the records of 500- 
odd cases of carcinoma of the anus, rectum and colon, 
nearly all of which had come to necropsy; tissue sec- 
tions being made in almost every instance. In this 
study it was appalling to note that in the vast majority 
of cases, radical surgery or palliative colo.stomy having 
been performed, subsequent irradiation had not been 
employed; yet, on the autopsy table, recurrence and 
metastasis to various structures were observed. 

Just how much radiation therapy would liavo in- 
hibited the growth is a matter of conjecture, but it is 
in our power to realize that these cases were not ex- 
tended the privilege of what radiation therapy might 
have accomplished. According to one writer, approxi- 
mately one-half the patients who are subjected to 
radical extirpation die of cancer. If such is true, post- 
operative irradiation should be advocated to prevent 
recurrence. In view of the fact that some investiga- 
tors have obtained good and favorable results and, in 
some cases, cures, should not we, as proctologists, with 
the aid of the radiologist, give the unfortunate patient 
the opportunity of benefiting by what science has re- 
vealed, even though W'e be keenly appreciative of its 
limitations? Certainly the combined use of surgery 
and irradiation should greatly reduce the high mor- 
tality as it exists at the pi'esent time. 
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FISTULA IN ANO 

N. D. Smith advises delay in incising the abscess until 
there is definite fluctuation: “incision is indicated as soon 
as the abscess points or when there is definite superficial 
fluctuation.” Many may not agree with this view. He 
states that a common practice, that of inserting gauze- 
strip packing is painful and of doubtful value; on this 
there will be more general agreement. 

Murdoch saves as much as possible of the external 
sphincter where the fistulous tract crosses it. “Several 
years ago I began saving the continuity of considerable 
sphincter muscle at the site of fistulectomy.” "A slight 
amount of freeing of the bowel wall above is done. It is 
then possible to place the sphincter upward and stitch the 
rectal wall downward over it fixing the sphincter against 
solid tissue in a somewhat higher but nevertheless good 
functioning position. The final result is a more normal 
anal contour without as much notched defect, this is some- 
times marked after the usual operation.” 

This technic is applicable to about 40% of his cases, in 
the others the usual fistulectomy is performed. 

Allen & Haskell used a two-stage fistulectomy in 119 of 
226 cases. This is extending a sometimes necessar-y pro- 
cedure beyond what most proctologists will regard as its 
indication. 

HISTORY 

Although the name of Bodenhamer crops up every now 
and then as one reads the literature of rectal disease few 
of our generation have more than a vague notion of his 
character or accomplishments. Kleiner’s sketch of his life 
indicates that he was forceful and aggressive but selfish 
and not over-burdened by a regard for medical ethics, that 
he was capable, a student, and that his publications helped 
to advance the study of proctology. 

INJURIES 

Nightingale had a case of rupture of the sigmoid from 
compressed air. Unlike most of the cases, the nozzle of the 
air hose was not brought in contact with the anus by a 
practical joker. The workman was using the air to clean 
his clothes and accidentally touched the anus. There were 
several tears of bowel wall too, but none through the 
serosa. Recovery followed laparotomy and repair of the 
bowel. 

Black & Weisman in 1926 reported 27 cases, 19 of them 
fatal. 

La Croix & Ryan cite the case of a farmer who suffered 
a common cause of rectal injury — that of impalement. This 
man slid down a load of hay causing the pitchfork handle, 
about 2 inches in diameter, to enter and lacerate the anus, 
rectum and sigmoid. The handle entered the bowel to a 
distance of 14 inches. He removed it himself. At opera- 
tion a 6 inch rent in the sigmoid was found, most of the 
tear being in the mucosa, a relatively small portion 
through the serosa; a 3 inch laceration in the mesocolon 
was present. Recovery followed. 

Epstein attended at the Lincoln Hospital a man who 
had inserted two apples in the rectum and who had at 
various times previously used a cucumber and parsnip in 
the same manner. On enti-y the patient had a 2" tear in 
the recto-sigmoid, localized peritonitis, and free soapsuds 
in the abdomen. Trauma from efforts at removal and a 
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soapsuds enema explained these. The tear in the recto- 
sigmoid was not seen proctoscopically although the instru- 
ment was passed beyond its site. The star shaped ap- 
pearance at the center of the apple, as seen in the 
roentgenogram, was a point of interest. The patient re- 
covered. 

INFLAMMATIONS 

Several articles reveal the importance of the colon and 
rectum as foci infection. Hirschmann’s discussion of the 
subject is definitely infonnative. 

An unusual type of chronic buccal and peri-anal ulcera- 
tion is described by Wiseman in which diagnosis was im- 
possible and therapy of little avail. Preusser emphasizes 
the importance of anal infection in an article treating of 
the general phases of the subject. 

INSTRUMENTS 

Bacon has devised a self-retaining illuminated procto- 
scope that is a short instrument tapering from the base to 
an expanded portion at the end, this expanded portion 
being grasped by the sphincter holds the instrument in 
place. It can also be used with a light adaptor, thus 
making it more generally available. He has also devised 
a stricturoscopc consisting of a set of five tubes varying 
in calibre from %" to B.v means of these the stricture 
can be calibrated, dilated, or treated before medicaments 
are applied. It is illuminated and has an adjustable lens 
which may bo swung into place as desired. 

INTRAPERITONEAL VACCINATION 

Steinberg & Goldblatt (see 1934 Transactions) found 
that the injection of heat-killed B. coli suspended in a 
saline solution and injected into the abdominal cavity, de- 
creased the incidence of peritonitis after operation. 

Hermann determined that a mixture of streptococci and 
B. roll was more effective than B. coli alone. 

The former investigators advocate the use of a single 
intraperitoneal injection of 30 c.c. of 1% gum tragacanth 
in normal saline solution containing about 200 million 
heat-killed B. coli per cubic centimeter. (Coli-bactragen). 

Following Hermann’s and Steinberg’s work, the use of 
a vaccine containing both B. coli and streptococci was 
started 8 years ago at the Mayo Clinic and a marked re- 
duction in mortality reported from its use by Rankin and 
Bargen. This group continues its pre-operative use in 
colon cases. Some unfavorable reactions followng its use 
have been reported. (See 1934 Transactions, Intraperi- 
toneal Vaccination, Jones’ discussion). 

Potter’s and Collcr’s experience has been favorable with 
Coli-bactragen (Steinberg) in 79 cases. 

Gwidel & Sucssbrich have treated 240 cases of periton- 
itis with "peritoneal serum” and have studied the cases 
bacteriologically. They used a poljwalent serum contain- 
ing colon bacillus, gas-gangrene bacillus, and enterococci. 
They state that of 51 patients given this serum for prophy- 
laxis or treatment, 6 died but 6 of these had heart or lung 
complications. 

Young & Marks have used amniotic fluid concentrate in 
a series of 48 cases of colon resection with a mortality of 
only 2% in the whole group. They I’egai'd the beneficial 
effects of vaccines to be non-specific. A preparation of 
amniotic fluid is now on the market; it is named Amfetin. 



SECTION Till— Editorial 
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WHAT IS AN “INTRACTABLE” PEPTIC ULCER? 

F or several years the medical profession in general 
has been bombarded with literature about the 
treatment of “intractable peptic ulcer.” The phar- 
maceutical houses have awakened to the fact that 
peptic ulcer is a common disease and that there is 
money in advertising drugs offered as a “cure” for it. 
Pressure has been brought to bear on reseai'ch work- 
ers in universities to produce some specific substance 
which would cure an ulcer, so that the substance could 
be patented and could become a source of income for 
the university comparable with insulin and vitamin D. 

General practitioners, and unfortunately many speci- 
alists also, feeling the pinch of the depression, have 
welcomed the opportunity of giving intravenous treat- 
ment twice a week or more, thus adding materially to 
their incomes, and others, apparently with similar in- 
tentions, have devised new methods of treatment re- 
quiring either continuous bed or hospital care or fre- 
quent office visits. And some surgeons (or let us rather 
call the type I am referring to, “opei-ators”) who had 
begun to see that operations for simple ulcer were 
being frowned upon as unnecessary, have seized upon 
the term “intractable ulcer” as an excuse for the per- 
formance of new, more radical operations in greater 
numbers. We hardly ever see an ulcer patient today 
who has not been through one or more of these newer 
tortures. 

Now what is this bugaboo “intractable ulcer,” that 
has so suddenly been raised to frighten medical practi- 
tioners ? Feeling that perhaps our unfamiliarity with 
the subject might be due to our seeing only “easy” 
cases in private work, and realizing that the more 
severe and previously neglected cases would be found 
in the hospital, we have been asking our internes if 
they could tell us how many “intractable” cases they 
have seen. They have looked puzzled and have asked 
us what we meant, stating that the uncomplicated 
cases they have seen have all been very tractable. Our 
colleagues concur in this opinion. 

From a study of histories of long-standing ulcer 
cases, one must come to the inevitable conclusion that 
each attack of ulcer symptoms is self -limiting, and not 


very differently influenced by vastly different modes of 
treatment or in fact an entire lack of treatment. Cole 
has demonstrated conclusively that each attack repre- 
sents the development and complete healing' of a separ- 
ate and distinct ulcer, with subsequent ulcers often 
occurring at considerable distances from the previous 
ones. We have been able to confirm his observations 
roentgenographically, and pathologists have discov- 
ered multiple ulcer scars in the stomach and duodenum 
of patients with histories of many attacks of ulcer 
sjTnptoms. The only logical inference to be drawn 
from these facts is that a peptic ulcer is an acute 
lesion, healing spontaneously and completely in a com- 
parativel}' short time, and persisting or becoming 
chronic only as a result of the development of compli- 
cations. The three marked complications of acute per- 
foration, hemorrhage and stenosis arc comparatively 
easy to recognize and their treatment is becoming 
standardized. The less acute but severely disabling 
“slow” perforations or near-perforations or the more 
or less acute complications in contiguous organs like 
the gall bladder or pancreas, resulting in deforming 
adhesions, scars, indurations or even abscesses or cysts 
are not so generally recognized. These, together with 
reflex or retrostaltic symptoms resulting from diseases 
of more distant organs, or entirely distinct symptoms 
from allergic, endocrine or nervous causes, as well as 
the occasional cases of carcinomatous degeneration, 
constitute the principal reasons for “intractable” 
symptoms. 

Is it not therefore unreasonable, when a patient has 
symptoms which fail to be relieved by the usual meas- 
ures found to be successful in ulcer cases, simply to 
call them “intractable” and institute treatment, medi- 
cal or surgical, without first exhausting every effort to 
find out the reason for this intractability? In our ex- 
perience such an investigation will invariably disclose 
a definite cause for the persistence of symptoms and 
will result in an intelligent medical or surgical attack 
upon the underlying causes. It is safest and most 
scientific, in the long run, to adopt the slogan "An 
intractable ulcer is a complicated ulcer." 

Albert F. R. Andresen, Brooklyn. 


SECTION IX — Book Reviews 

(This section is open to contributions from any medical reader, whether or not a member of the Editorial Council). 


Exploration Radiologiqne des Colons et de I’Appen- 
dice, Au Moyen des Solutions Floculantes; Images de 
JIuqueuses, W Drs. Gorges Maingot, (Electro-radiolo- 
gist, Laennec Hospital), Raymond Sarasin (former 
assistant in the Geneva and the Zurich Hospitals) and 


Henri Duclos (Assistant in Radiology, Laennec Hos- 
pital), with a preface by Dr. Antoine Beclere, dlead 
of the Medical Section, Academy of IMedicine, Paris) ; 
Published 1933, by Masson & Company, Paris, 2.30 
large. Atlas-style pages; price 200 franc.s. 
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'^HIS is the seventh of the series of monumental, 
epoch-making volumes concerned with Roentgen 
studies of special sections of the body, which recently 
have made the medical profession of the world in- 
debted to its French colleagues and, peculiarly, to 
those audacious, yet understanding, publishers, Mas- 
son and Company. We say “audacious” because, so 
far as we have observed, no concern other than Masson 
& Company, has had the vision and the courage to 
comprehend the real need for authoritative atlases 
covei'ing methods and results of skilled Roentgeno- 
graphy of the major body-systems and then has ex- 
hibited the patience, technical facilities and the artis- 
tic appreciation, requisite for carrying through to 
unrivalled fulfillment so extensive a plan. For, as- 
suredly, as one handles and- familiarizes himself with 
the individual volumes of this superb series, he cannot 
help but feel that, at the prices at which the books are 
sold, Masson & Company disregarded the ideas of 
money-profit when they conceived and executed their 
task. Rather, the work must have been inspired by a 
keen sense of our profession’s need. Whatever may be 
the publication costs, the actual carrying through of 
" the enterprise has been truly a “labor of love.” 

■\Wien we reviewed the two volumes which dealt with 
Roentgen studies of the Oesophagus, Stomach and 
Duodenum (^American Journal of Digestive Diseases 
and Nutrition, Vol. 2, No. 6, Aug., 1935, p. 382) we 
expressed our sincere admiration for this series of 
special monographs and declared that the Roentgen- 
ologists of the world could not consider their educa- 
tions completed unless they had been fortunate and 
had visited the Roentgen laboratories of Paris, or if 
that were impossible, they now had on their libraiy 
shelves, the atlases published by klasson & Company. 
Our opinion has been supported by those who, re- 
cently, have sojourned in France and by those Amei*- 
ican clinicians and radiologists who have secured the 
volumes which previously we reviewed. In a sad situa- 
tion are those who have availed themselves of neither 
opportunity ! 

Inspection of this, the most recent atlas, demon- 
strates that Drs. Maingot, Sarasin and Duclos have 
maintained the high, general standard of endeavor es- 
tablished by the Authors of the monographs which 
earlier were issued. For, in the Roentgen study of 
the colon, the appendix neighborhood and the appendix 
itself, they have set a mark which rarelj' will be ap- 
proached; surpassed, we believe, never. Above all, in 
their discussions, constantly is emphasized that clin- 
ical radiology, not technical radiology or picture- 
making alone, has guided their efforts. Professor 
Beclere’s “Preface” well puts it: “Ce livre est V oeuvre 
de trois medicins, excellents radiologistes!” Would 
that, universally, it were recognized (and practiced!) 
that radiologists first must be trained physicians; 
technicians and light-and-shade interpreters only in- 
cidentally! In pathology, it does not necessarily follow 
that he who brings to the microscope’s stage the most 
beautiful slides, must be the ablest histopathologist. 
Unfortunately, Roentgenology often seems to follow 
the positive, but wholly inaccurate and limiting, ap- 
proach, that the making of striking films constitutes 
the goal of the radiologist. If nothing more, these 
atlases sent forth by our French colleagues, illustrate 
the new agenda of Roentgenography, viz. the purpose- 


fid exposure of subjects; the individualization of 
radiologic effort in the attempt to elucidate problems 
which history and clinical and laboratory examinations 
have suggested. This is far different, indeed, from 
submitting evei-y subject to a routine formula of ex- 
amination — be it suited ‘or unsuited — and then en- 
deavoring to specialize the interpretation. Such is a 
fundamental advance in making radiology an impor- 
tant adjunct to the physician’s diagnostic armamen- 
torium. 

This volume dealing with Roentgen examination and 
interpretation of colon and appendix lesions, empha- 
sizes the data which may be secured by the “triple- 
film” method. Prof. Forssell, Stockholm, pioneered 
the mode of Roentgen study of viscera whereby in- 
formation was not limited alone to obsenmtions con- 
cerning contour, motor activity, changes in position, 
etc., hut where definite manoeuvers were instituted 
with the object of demonstrating, Roentgenologically, 
abnoi-malities in or arising from the mucosa. That 
Forssell contributed a distinct addition to radiologic 
diagnosis, amply has been proved by the numerous 
studies recorded with respect lesions of the oesopha- 
gus, stomach and duodenum. In these viscera, Roent- 
gen examination cannot be considered complete unless 
Forssell’s technique has been exhibited and its results 
have been appraised by one expert in interpretation. 
Indeed, Forssell has given to the radiologist a method 
of diagnosis which enables him wdth regards oesopha- 
gus and stomach in a vast number of instances, to 
anticipate the data supplied by the gastroscopist — 
and this at little expense or risk to the patient. Not 
that Forssell’s method ever will wholly supplant gas- 
troscopj’, but, undoubtedly, in numerous instances, it 
will give information respecting the condition of the 
gastric mucosa which is quite as dependable, from the 
clinical aspect, as is that supplied by even experts in 
gastroscopy. 

Drs. Maingot, Sarasin and Duclos detail simply and 
completely the “new” radiology in respect the colon. 
In a series of quite normal subjects they enable us to 
compare and contrast the Roentgenograms secured 
after (1) — opaque enemata of 400-500 c.c. of a 12% 
solution of thoi'ium-o.xide suspension; (2) — evacuation 
of the opaque medium, and (3) — mucosal patterns 
after insufflation of the opaque substance. They e.x- 
hibit illustrations of the special contrivances which 
facilitate introduction of the opaque medium and 
which enables the operator to perform adequate in- 
sufflation of the distended colon following evacuation 
of the primary opaque enema. Fonnulae of opaque 
media are given and cautions in respect types of case 
not suited to the procedure are listed. By easy stages, 
but not in kindergarden lessons, the reader is led from 
consideration of Roentgenograms which are those of 
normal persons to such as may be secured from sub- 
jects affected wth various pathologic lesions. 

There is introduced a very thorough, and withal, 
unique chapter graphically portraying the physiologic 
activities peculiar to the musculature of the colon and 
the effects which normal and abnormal responses pro- 
duce Roentgenographically. The various “patterns” 
which are derived, together with their interpretations 
chemically, do much to familiarize the observer with 
the changes in such patterns, Roentgenographically 
where disease is present. The text which accompanies 
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these basic demonstrations is clear, crisp and infor- 
mative. 

However, much as the Authors rely upon changes 
in contour, tone, position, retention or in rapidity of 
evacuation of the colon as a whole or of special parts 
as exhibited radiologically, the chief endeavour of the 
book is directed towards exhibition of mucosal appear- 
ance when an opaque medium is "sprayed” upon it 
after the enema has been evacuated. These “relief” 
Roentgenograms, in subjects without or with, organic 
, disease permit the production of striking films. Such 
films are by no means simply unique or curious tech- 
nical achivem'ents ; in many instances, they demon- 
strate mucosal lesions wholly impossible to suspect or 
to prove in patients harboring no gross or deforming 
disease. When contour or position of the colon is 
changed by demonstrable affections, in addition to aid- 
ing in the better proof and localization of such, these 
“relief” films, often quite astonishingly, permit exhibi- 
tion of the vast degree of associated mucosal change. 
The films submitted to demonstrate the wde variety 
of mucosal abnormalities, technically, are superb. Most 
striking “reliefs” and alterations in muscular action 
are exhibited subsequent to gaseous distention of the 
gut and then insufflation of opaque media and colon 
collapse upon evacuation of enemata. Indeed, only by 
this “3-film” method of Roentgen study of the colon do 
the radiologist and the clinician obtain an adequate 
conception of bowel architecture and of associated 
mucosal abnormalities. Very often, in fact, the Roent- 
gen study demonstrates that gross motor changes of 
the gut’s wall are wholly due to alterations from the 
normal in the mucosa. A text is included which defi- 
nitely and intelligently points the “accidental” or 
artefact type of film and emphasizes the need for 
cautious interpretation. 

Part 3 of this treatise deals with true colon lesions 
as shown by the “3-film” method of study. An excel- 
lent text and illuminating films are presented detailing 
Roentgen observations in instances of “Colitis,” non 
ulcerative and ulcerative, with and without mucosal 
deformity, “Sigmoiditis,” (in syphilis, both the tubal 
fibrosis and the gummatous or tumor-tjqies are con- 
sidered) ; “Tumors,” including polyposis, — malignant 
and benign — (very striking are the mucosal patterns 
accompanying multiple poylposis) ; “Diverticula,” with 
and without associated inflammatory tissue response, 
(very remai-kable films, revealing altogether unex- 
pected defects in colon walls, especially when peri- 
diverticulitis complicates the lesion) ; “Tumors Ex- 
trinsic to the Colon,” but producing alterations in 
contour and function, and “Tuberculosis,” — in this 
lesion, it seems that the insufflation technique is of the 
very greatest significance in demonstrating mucosal 
involvement not in any way recognizable by the now 
ancient opaque enema method alone. Through this 
entire Section dealing with organic colon lesions, the 
discussions and manner of presentation of illustrative 
material in every way exemplifies that Drs. Llaingot, 
Sarasin and Duclos are clinicians and not merely radi- 
ologic technicians. It has never before been this re- 
viewer’s privilege to observe so concise, yet so com- 
plete, clinical and Roentgenologic exhibition of data. 

Section 4 — concerns itself with the Appendix, as a 
radiologic problem. The Autliors admit that, from 
1909, when Beclere first demonstrated the appendix bj' 
the Roentgen method, despite the cai'eful, conscientous 


work of numerous Continental and American investi- 
gators (the pioneer work of Case in the United States 
is credited), the true significance of its visualization 
by films, still remains unestablished. Certainly, it 
would seem, that in “Chronic Appendicitis” alone is 
there justification for attempting radiologic study of 
the affection — and such study, not alone to prove 
whether or no the appendix lumen is patent, but 
chiefly to demonstrate visceral position, size, its re- 
lation to other abdominal organs and its effects upon 
the function of the colon, stomach and duodenum. 
VTien sub-acute or acute appendix disease is suspected, 
the Roentgen method of examination is not justified 
because of attendant dangers from its exhibition. This 
admirable clinical position taken by the Authors wholly 
has been supported by radiologists in other important 
laboratories. 

The Section considers demonstration of the appendix 
by the oral and the enema routes of introducing 
opaque substances into the hollow viscera. Each ha.s 
its advantages with respect not only the showing of 
the appendix on the films but of giving opportunity 
for exhibiting Roentgenologic abnormalities in tissiies 
which are neighbor to the appendix. Often, indeed, 
the alterations shown in peri- and para-appendicular 
structures are of significance far greater than is proof 
that the appendix can or cannot be visibilized or of its 
length, position, fixation, etc. In the average patient, 
greater information concerning the appendix itself 
will be secured fi'om opaque enemata but more Roent- 
gen data concerning neighboring structures will be- 
come evident by the oral administration of the opaque 
substance. 

The Authors present numerous film-reproductions 
showing the vaidous types of appendix. Die ability of 
the “organ” completely or incompletely to fill and 
empty, appendicular peri.stalsis, local or general dilata- 
tions, unusual positions, kinks, tvn'sts and their effects, 
appendicular diverticula (not nearly so infrequent as 
has been considered), intralumen calculi, the effects of 
diseased or unusually placed appendix upon bowel per- 
istalsis — irritation and atony. There is a rational, 
conservative discussion of the "appendix .syndrome” 
and its meaning to the clinician. 

Section 4 concludes by what the reviewer regards 
is a too brief consideration of pathologic lesion.s of the 
tei’minal ileum, in which lesions all too-frequcnily the 
appendix is diagnosed the offender and is removed 
only to be followed by a series of disturbances duo to 
progressive pathology in the small gut. Although the 
Authors e.xhibit several films detailing terminal ileum 
lesions in association with .appendix abnorniatitie,s, 
there is not the complete radiological or clinical con- 
sideration of "terminal,” “regional” or “non-specific 
ulcerative ileitis” (Crohn’s syndromel now so urgently 
— at least, in the United State.s — demanding recogni- 
tion, elucidation as to nature and. above all. adequate 
treatment. It m.ay be that the .Authors plan later to 
pi’esent a separate work in which the Roentgenologic 
method is applied to lesions of the small intestine and 
in such they will give an appropriate discu.ssion of 
Crohn’s and other e.xtremely important infectious, 
ulcerative and non-ulcerative, ileal disease and its 
serious consequences. Be that as it may, inasmuch .as 
the early clinical manifestations of Crohn’s .syndrome 
generally result in a wholly non-curative appendicoc- 
tomy, an operation which not alone may prove futile 
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but which may be followed by disastrous consequences 
in some individuals, it appears to the reviewer that, in 
this discussion of the appendix, the Authors could 
have wisely introduced the abundant Roentgen evi- 
dence which for several years — certainly in the United 
States — has been available. The reviewer strongly 
feels that, particularly in young subjects, no closed 
opinion regarding subacute or acute appendicitis exist- 
ing alone, is possible until the clinician has excluded 
from being present “non-specific” ulcerative ileitis and 
tuberculosis. And of the two last named, the problem 
of their differentiation, clinically and radiologically, is 
by no means simple. Certainly, Roentgenograms alone 
are inconclusive. 

But the above criticism by no means detracts from 
the value of the atlas being reviewed, especially when 
one limits the review to the Roentgenologic value of 
the material discussed as covered by the book’s title. 
The Authors have given us a remarkable radiologic 
presentation of a specified field of endeavor and have 
supplemented it with accurate and conservative clinical 
comment. Technically, they have exhibited, strikingly, 
the possibilities of the new “3-film” method of Roent- 
genographic examination. The reviewer never has met 
with so complete and so brilliant an arbeit in any 
language. The library of no radiologic laboratory, of 
no Roentgenologist, of no clinician — ^physician or sur- 
geon — ^whose major labors are concerned "with abdom- 
inal problems, can be considered adequate unless it 
includes this volume contributed by Drs. Maingot, 
Sarasin and Duclos. 

Frank Smithies, M.D. 

Medical Papers, dedicated to Henry Asbury Chris- 
tian, Physician and Teacher, from his present and 
past associates and house officers at the Peter Bent 
Brigham Hospital, Boston, Massachusetts, in honor of 
his sixtieth birthday, February 17, 1936. Edited and 
copyrighted by Robert T. Monroe, and printed by the 
Waverly Press, Baltimore, Md. 

XACTLY 1000 pages of excellent, valuable, original 
contributions, not appearing elsewhere, have been 
here assembled as a birthday volume to honor Dr. 


Henry A. Christian, teacher at some time to each of 
the authors. The subject material is well diversified 
and touches the following fields; cardiovascular dis- 
ease, renal medical disease, metabolism, pulmonary 
disease, blood disease, parasitology, syphilis, general 
therapy, dermatology, medical economics. 

Perhaps the least in numbers are the contribu- 
tions to gastro-enterology ; those that appear are, 
however, excellent. Halbersleben emphasizes the im- 
portance of gray stools as a manifestation of con- 
gestive heart failure. Golden finds that some of 
the symptoms accompanying calcified mesenteric 
lymph nodes are due to mechanical irritation of the 
small bowel by the nodes producing spasms. Bur- 
nett offers very considerable food for prolonged 
thought in an article entitled “The Intestinal Rate, 
Normal Nutrition and Health. New Principles for 
the Maintenance, Restoration and Control of Health.” 
The general idea underlying Dr. Burnett’s thesis 
and practice is “anabolic nutrition,” induced by 
proper ways of eating and living. One of the principal 
guides is an estimation of the intestinal rate or the 
time it takes a marked sample of food to appear and 
cease appearing at the anus. Success is judged criti- 
cally by the consistency and configuration of the stools. 
Assimilation of food is the most neglected factor in 
nutrition. His approach to the subject appears to be 
rational, well considered and free from faddism. A 
careful reading of his paper to appreciate the results 
obtained by regimentation of the colon is strongly ad- 
vised. W. T. Vaughan contributes an enlightening 
paper on the mechanism and significance of the allergic 
response, which stimulates new vie^vpoint8 on this 
vastly important subject. 

The book is beautifully bound and arranged. If its 
publication serves to set an example in “birthday” 
volumes, this new phase of publication practice must 
be a welcome one to the medical profession. 

Beaumont S. Cornell, M.D. 


SECTION X— After ‘‘Hours^’ 


Raoui Bensaude of Paris 

By 

MARTIN J. SYNNOTT 

NEW YORK, NEW YORK 


TV 0 man now living has done more than Raoul Ben- 
’ saude to promote the specialty of proctology and 
procto-enterology on the continent of Europe. For 
many years he has been at the head of one of the 


world’s foremost institutions specializing in diseases 
of the rectum and anus. His standing in Paris as a 
physician and diagnostician is comparable with that 
held in London by J. P. Lockhart-Mummery as a sur- 
geon. The publication of his Treatise on Recto-Colic 
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Synnott — Raoul Bensaude of Pakis 



RAOUL BENSAUDE 


Endoscopy (1) was an epochal event in the history of 
endoscopy and digestive pathology and placed Ben- 
saude in the front rank of contemporary procto-enter- 
ologists. This important and original work was first 
published in 1919 and since that time there have been 
several editions. 

EARLY MEDICAL CAREER 

Bensaude was born a citizen of Portugal at Ponta 
Delgada, Azores, January 27, 1866. He went to Paris 
in 1886, and shortly afterwards began his medical 
studies, receiving his Doctor’s degree in 1897. During 
these years he was fortunate in being a pupil of such 
eminent teachers as Millard, Fournier, Josias, Debove 
Achard, Hayem, Soca, and Lion. He worked hard, 
was always at the head of his class, and his graduation 
thesis won for him the title of “Laureate” of the 
Faculty of the Academy of Medicine (2). 

For sevei'al years before his graduation Bensaude, 
inspired by Achard and Debove, had made bacteriolo- 
gical research his major interest, and in 1898, one 
year after obtaining his Doctor’s degree, he was head 
of laboratories at the Faculty of Jledicine, and in 1902 
head of the clinical laboratory in the department of 
his teacher, Hayem. The work which he did during 
this period and in the next seven years, alone or in 
collaboration with Hayem, is of the greatest import- 
ance, Three achievements are especially noteworth 5 ’': 
the discovery of paratyphoid infections (rediscovered 
four years later, under the same name, by a German, 
Schottmuller of Hamburg) ; his remarkable gradua- 
tion thesis on scrodiagnosis by aggintination of nii- 
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crobcs; and the di'-covery of the si t odingnn\is oj 
cholera (1898). 

Bensaude had also found time for homatologica! re- 
search and we owe to him the remarkable works 
on hemoivhugic purpina (1897), its chronic foi-^ns 
(1905); the relation of purpura and iubt rculo'^is 
(1908). 

With Launois, he described symmetrical adenoh- 
poinaiosis with cervical predominance (3899); later, 
this was named “Launois-Bensaude’s 61500^.0.” 

ENTRANCE INTO FIELD OF GASTRO- 
ENTEROLOGY 

As a result of Bensaude’s fir.st work with Soca 
(1900), Hayem (1905), and Lion (1907) and the in- 
spiration and encouragement recened from these 
eminent teachers, his inclinations, however, turned 
gradually more and more towards diseases of the di- 
gestive tract. In 1909 he was nominated Physician of 
the Hospitals and ton years later he was installed as 
head of the department of diseases of the alimentary 
canal in the Hopital Saint-Antoine, the institutmn of 
his choice and the hospital pre-eminently of specialists 
of the digestive tract Here he has elected to remain 
ever since. 

From the beginning of his medical career Bcn«aude 
was especially intere.sted in the impiovement of diag- 
nostic procedures, particularly instrumental e.xploia- 
tion, direct or indirect. He svas one of the first to 
employ electrically lighted endoscopes for gastric and 
rectal examinations and to perfect the technique of 
the application of such apparatus and among the first 
to use a jointed or adjustable esophagoscope, exter- 
nally lighted. He devised numerous rectal instru- 
ments which are still in popular use. In the fiekl of 
radiology we owe to him the use of a piotrctiic scuen 
for radiological examinations and especially the wsr of 
creamy barium sulfate for roentgen examinations of 
the digestive tract (with Ronneaux and Teney, 1911). 

Always alert to the importance of methodical and 
efficient organization of his hospital service, with a 
view to scientific research and teaching, Bensaude sur- 
rounded himself wdth carefully selected assistants 
whom he encouixaged to work along highly specialized 
lines for which, in his judgment, they showed special 
talent. Several of the best known radiologists, electio- 
therapeutists, internists, and surgeons in Pans owe 
their start to Bensaude’s inspiration and ad\ire 
Among these are Charrier, associate of Go^set at tlie 
Salpetriere, to whom Bensaude refers his m.ajor sur- 
gery and whose abdomino-pei-ineal excision for cancer 
of the rectum and sigmoid compares fa\«rabh with 
that of the world’s best surgeons; Jlarchand the radi- 
ologist; A. Lambling the electro-theiapeutist. .uid 
numerous others. Those men \i.sit his clinic fioqucntl.' 
and are always at his command for consultation and 
assistance. 

Bensaude is an ex-Presidont of the Pans Gastro- 
Enterological Society (1930), an lionoraiy member of 
the Royal Society of Medicine, London, and of the 
American Gastro-Enterological Association. 

MEDICAL PUBLICATIONS 

In addition to the works already mentioned. Ben- 
saude has published many masterful .articles These 
include: multiple cancerous strictures of the go'itro- 
intcstinal canal, which he identified with liniti- twith 
Ockinezye, 1906) ; idiopathic dilatations of tht esn- 
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phagus (1908) ; bilocular syphilitic stomach (with 
Beclere, 1911) ; radiodiagnosis of cancer of the large 
intestine (with Guenaux, 1917) ; radiologic study of 
constipation (with Constantin, 1918) ; study of severe 
forms of recto-colitis (with Cain and Antoine, 1919), 
etc. 

In the United States, Bensaude is best known for his 
Treatise on Recto-Colic Endoscopy which has already 
been mentioned. It is an excellent intei*pretation of 
Bensaude’s numerous and patient rectoscopic investi- 
gations. Unfortunately it has never been translated 
into English, owing to the expense involved in the re- 
production of the numerous colored endoscopic plates, 
but in the latest edition the sub-titles and explanations 
of the plates are in English. This book is an invalu- 
able guide and atlas to all students and teachers of 
diseases of the lower bowel. 

Bensaude’s more recent publications include : Hemor- 
rhoids and their treatment (with P. Oury, 1930) (3) ; 
the first three volumes of a work on Diseases of the 
intestines 14) (in collaboration with his pupils), the 
third volume of which is only recently off the press and 
the fourth of which is to appear in 1936 ; a report to 
the surgical congress of 1934 on StHctures of the 
rectum (with A. Lambling) (5) ; a report to the con- 
gress of Plombieres on Ulcerous recto-colitis (with J. 
Rachet, 1935) ; a report to the International Congress 
of Radiologists, Zurich, 1934, on Indications for Roent- 
gen treatment in benign ano-rectal diseases (with 
Solomon and Marchand) (6). His chief collaborators 
are almost all departmental heads in the hospitals of 
Pai’is. 

THE HOPITAL SAINT-ANTOINE CLINIC 

Through the generosity of an American friend, Mr. 
Lucius Littauer of Gloversville, Bensaude was able to 
found a consulting service of proctology at the Hfipital 
Saint-Antoine. The number of attendances at this 
clinic now exceeds 30,000 a year, the only foreign 
rectal clinic comparing with it in attendance being 
that of St. Mark’s Hospital in London, where the total 
number is about 10,000 a j^ear. The Hopital Saint- 
Antoine clinic is cosmopolitan and, as at St. Mark’s, 
visitors from the four corners of the globe may be met 
there almost daily. Bensaude has founded a real 
school of diagnostic and medical proctology with 
numerous pupils, both French and foreign. 

The clinic is practical and efficient in arrangement 
and equipment, although quite primitive in appearance 
compared with the proctologic examination room at 
St. Mark’s (14). 

Bensaude’s method of digital examination is slow 
and very thorough and while making it he dictates to 
the historian in considerable detail. A complete sig- 
moidoscopic examination is done on every new case,but 
the 6 inch proctoscope is used in ordinary daily work. 
Illumination is secured from a forehead lamp, or a 
large operating room reflector so placed as to direct 
the light over the examiner’s left shoulder. Electri- 
cally lighted instruments are used only in sigmoidos- 
copy. 

Two tables in separate screened cubicles are re- 
served for Bensaude’s exclusive use, so that while a 
patient is being examined in one compartment, an- 
other is being draped and prepared in the next, thus 
avoiding loss of time. A third compartment is used 
by an assistant, and a fourth is reserved mainly for 


electro-therapy. The patients are examined in the 
knee elbow or genupectoral position (right cheek rest- 
ing on table), arms around (grasping) table, and 
voluntary lumbar lordosis is encouraged. This posi- 
tion is changed to the dorsal decubitus if abdominal 
palpation is indicated. An individual sheet of unironed 
unbleached muslin is used for draping each patient. 
The examiners use large-fingered heavy gloves, also 
two-fingered ones and finger cots. 

Crystallized potassium permanganate is employed to 
control hemorrhagic oozing after minor surgical pro- 
cedures in the peri-anal region; the application of a 
few ci-ystals stops the bleeding immediately. Anesthe- 
tic oils are used only for undeidying painful fissures 
(7, 14, 8) . Unhealed peri-anal wounds, post-operative 
chronic infections, indolent anal ulcers, or ulcerated 
fissures are treated with a wet dressing of acidophilus 
culture (Lactomose-Pansement) . 

Bensaude does not find pruritus ani so troublesome 
as it is often reported in this country. Nearly all of 
his cases respond to soothing lotions or powders, local 
hygiene, removal of pathological conditions in the 
anus (9, 16, 18), relief of constipation (17) and toxic 
colon (15, 19). A favorite lotion is “Eau d’Alibour” 


the formula of which is: 

l)i Sulfate of copper 1 gram 

Sulfate of zinc 4 grams 

Tinct. of safron 1 c.c. 

' Spirits of camphor 10 c.c. 

Aq. dist. q. s. per 1000 c.c. 


This preparation may also be prescribed in ointment 
form. Peri-anal injections with anesthetic oils, alcohol, 
or other agents are never used, nor is it found neces- 
saiy to advise radiation or undercutting procedures. 

Bensaude does not associate rectal diseases with 
focal infection to the e.xtent that many Americans do, 
because the attendance at his clinic is so large that it 
would not be possible to e.xamine teeth, tonsils, sinuses, 
and gall tracts. He is, however, familiar with the 
work done by B. B. Vincent Lyon of Philadelphia and 
recognizes the importance of his successful ti’eatment 
of many procto-enterologic conditions of toxic origin 
by non-surgical biliary drainage (10, 13). 

VTien the Pi’ei test is positive, as is often the case 
in rectal stricture, the patients are treated with iodine 
by mouth or intramuscularly, but iodine is never used 
locally in the rectum. 

Ulcers in the rectum and ulcerative colitis are 
treated with Laristine (Roche) a preparation of histi- 
dine, administered intramuscularly and from the use 
of which Bensaude claims many spectacular results. 
The American preparation is known as Larostidin- 
Roche. 

As in America, ichthyol is freely used in treating 
anal and rectal inflammation. JBensaude’s favorite 


prescription is: 

9 Ichthyol SOfo 

Petrolatum 25% 

Lanoline 25% 


Constipation is treated with mineral oil: one-half 
ounce 10 minutes before breakfast and, if necessary, 
a similar dose before the evening meal. Should the 
condition persist, psyllium seed (one-half ounce soft- 
ened in water) is prescribed in addition to the mineral 
oil, to be taken in the mid-forenoon and_ mid-after- 
noon. In very severe cases the patient is instructed 
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to take a warm olive oil enema (one-half pint) at bed- 
time. 

Amebic dysenteiy is treated with stovarsol: one or 
two compressed tablets before breakfast, every other 
day during 15 days each month. On the intervening 
days the patient is instructed to take 2 or 3 teaspoons- 
ful of the following paste: 

9 Pure bismuth subnitrate 
Charcoal 
Simple syrup 

Glycerine aa 50 grams 

Ipecac powder 2 grams 

RADIATION THERAPY 

Bensaude makes extensive and apparently success- 
ful use of radium and the Roentgen ray in his therapy 
of rectal diseases. In this he differs from most Amer- 
ican pi-octologists, whose experience with both of these 
agents has been disappointing. 

Cancel': Radium in ma.ssive doses is used in the 
treatment of cancer of the terminal colon. It is 
frankly admitted that the patients frequently .suffer 
great discomfort after its application and require moi'- 
phine to allay the suffering, but many cures are 
claimed. The danger of post-radium bowel obstruction 
is overcome by performing a preliminary colostomy 
before application of the radium. 

Fistula-in-ano: Bensnude’s outstanding achievement 
with the Roentgen ray is in the treatment of fistula 
and fissure. He claims that radiotherapy, as he ap- 
plies it, has cured 50% of chronic, multiple, compli- 
cated, recurring, previously operated cases of fistula- 
in-ano and caused a marked improvement in 30%. It 
is equally valuable in the treatment of unhealed, pain- 
ful, chronic fissures. The fact that his cases have 
uniformly been without unfortunate sequelae and have 
yielded such remarkable results, justifies a detailed ac- 
count of his technique (6). 

Careful preliminary study of the fistulous canal is 
made by the injection of a substance opaque to 
X-rays (Lipiodol, bismuth paste, etc.) and plates are 
taken. In cases of simple fistula with superficial canal 
surgical excision is advised, X-ray treatment being 
reserved for the complicated variety with tortuous 
canals, where surgery is difficult and often unsucce.ss- 
ful. 

The patient is given a total maximum dose of 2000 
r., and 200 r. each session; it is preferable to prolong 
the dosage and weekly sessions are now the rule. An 
extremely penetrating radiation is not necessary, but 
there should ahvaj’s be strong filtration (0.5 m Cu. and 
2 mm Al) in order to protect the skin, because of the 
frequent repetition of the dose. Two or three series 
of treatments are given, with an inteiwal of two 
months between the first and second series, and four 
or five months between the second .and third serie.s. 
Following the immediate clinical improvement that 
almost invariably occurs, the lesion itself usually re- 
mains unclmnged until the end of the first series of 
treatments. However, in some cases, it was noted 
that the suppuration decreased and even disappeared 
during the first course of treatment. Most frequently 
the discharge ceases a few weeks after the last irradia- 
tion. If suppui’ation persists after two months have 
passed, a second course of irradiations is instituted; 
if necessary, a third series four months after the 


second. The m.ajority of cure.s are obtained after one 
to two series of irradiations. 

The technique just de.=cribcd has no after-effects for 
men; it is different with mature women, .since after 
treatment a temporary cessation of menstruation 
be e.xpected. In these cases a tangential irradiation 
of the perineal region must be omjiloyed and the 
do.sage which might injure the ovaries must be reduced 
to the smallest quantity. 

Anal Fissures: A number of cases with anal fis- 
sures and suppuration .at the posterior iiole of the 
anus were treated with X-rays. AH were old recurrent 
fissures in which the usual methods (electro-coagula- 
tion, diathermy, anc.sthetic oils, sclero.sing solution.sl 
h.ad failed. The gre.at advantage was the almost im- 
mediate abatement of pain, sometimes from the fir.st 
session. A small dose (22.5 r) was used weekly and 
the patients were examined every week in order to de- 
termine the necessity for further treatment. Tiie 
irradiation is effected through an area including the 
anus, coccyx and sacrum. The use of a wide field 
seems justified by the neiir.algic .symptoms which 
almost .always accompany anal fissures, causing Bon- 
saude to regard this lesion as a trophic disturliance. 
The upper hemorrhoidal plexus sympathicus, the me- 
dian plexus, and the roots of the sacral plexus are thus 
exposed to the action of the Roentgen-rays at the 
.same time as the fissure. 

As in tlie treatment of fistula, there w.as immediate 
improvement after the first treatment, which is ex- 
plained by Bensaude as due to the action of the X-rays 
on the existent infectious element. 

Pruritus Ani: Bensaude’s attempts to alleviate pru- 
ritus ani by means of X-ray radiation have been no 
more successful than those made in the United .State--; 
only temporaiy relief has been secured. He irradiate.s 
the region around the anus, or the anus and vulva, 
and the coccygeal and sacral regions, with doses of 
225 r once or twice a week, up to a total dosage of 
1400 r. In cases with relapse, irradiation may be re- 
peated two to three months after the first series. l)Ut 
after that X-ray treatment is abandoned for fear of 
skin troubles. For mature women, tangential irr.tdia- 
tion only should be used. 

Hemorrhoidal Thromboses: Acute hemorrljoidai 
prol.apse, also called hemorrhoidal strangulation, is 
actually a phlebitis with thrombosis of the hemor- 
rhoidal veins. For this reason. Bensaude claim-- that 
it is speci.ally suited for X-ray treatment and that tlie 
earlier treatment is started the quicker will be the 
result. The most interesting point in tin- treatment 
is that it limits the duration of inflammation to a few 
day.s, while metlic.al treatment often calls for weeh- of 
absolute rest. IMost comiictent surgi-ons (ondi-mn 
operative measures in the presence of --trangtii.-ition. 
pari-anal edema, ulceration or sloughing for fear of 
grave complications, or even septicemia, and death. 

Bensaude irradiates through a field covering the 
lesion, using as a first do.se 150-225 r; after this fir-t 
session the p.aticnt occasionally feels a return of pain 
and the anus seems to bo the site of an intense in- 
flammation, but usually there is no immediate reac- 
tion, The patient is re-o.xamined four days after the 
first session and, if the re.sults seem unsatisfactoiy. a 
.second treatment is g-iven. In a number of cnsi-s a 
cure w.as obtained only after six treatments .at weekly 
intervals. Out of 17 irradiated cn-^e.s, 14 cures .are re- 
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ported, and in three cases considerable improvement 
occurred. 

Anal Condylomata: Bensaude believes X-ray treat- 
ment is clearly indicated in anal condylomata and 
claims that it is specific. 

Other Conditions: Although there are frequent re- 
lapses, Bensaude considers that Eoentgen therapy is 
beneficial in purulent rectal inflammation. 

In a case of diffuse recto-perianal angioma; X-ray 
treatment resulted in a marked retrogression of the 
angiomatous tissue. Local irradiation or irradiation 
of the spleen in hemorrhagic rectal inflammations pro- 
duced only temporary results. 

Contraindications: In tv'o cases of inflammatory 
stricture of the rectum, a purulent breaking down of 
the lymphatic tissue of the fossa ischio-rectalis was 
observed following irradiation, necessitating an exten- 
sive opening of the whole region. Subsequently there 
were extensive purulent lesions with deeply penetra- 
ting channels and obstinate suppuration. In rectal 
polyposis the results of X-ray treatment are often 
merely temporary; surgical removal is preferable be- 
cause of the frequent development of carcinoma. 

ELECTEO-SURGERY 

Diathermy, electro-coagulation, and electro-surgery 
are extensively used in Bensaude’s clinic. In the 
French machines, the conducting cords or cables wind 
up inside the cabinet when not in use. Both the bipolar 
and monopolar currents are used, together with many 
unique types of active electrodes. Heavy lead negative 
electrodes are preferred to the flexible foil commonly 
employed in this country. The monopolar current is 
used for electro-coagulation of the mucosa in rectal 
prolapse or after unsuccessful \Vhitehead operations, 
and in the destruction of small anal papillae. In the 
treatment of hemorrhoids accompanied by bleeding, 
electrotherapy (diathermy) is used only in cases 
where there is pain; when the bleeding hemorrhoids 
are not painful, sclerosing solutions (urea and quinine 
5%, two to three c.c. in each quadrant) are preferred. 
"^Operative procedures are reserved for the well-defined 
and extensive cases in which palliative treatment of 
any kind is manifestly unsuited; in such cases the 
electric snare and bipolar current are frequently em- 
ployed (3). . 

BISMUTH SUBNITRATE THERAPY 

Since Hayem’s first work on the subject forty years 
ago, Bensaude and his other pupils have never ceased 
to^^call attention to the many remarkable properties of 
subnitrate of bismuth. They have made extensive re- 
search studies on its usage in gastro-intestinal path- 
ology, showing the modification induced by bismuth in 
the gastric chemistry and other related subjects. They 
have reported its rational use in diarrhea and dysen- 
tery and gastritis; its successful employment in the 
treatment of organic diseases of the stomach and in- 
testines; in spastic enteritis and colitis, in intestinal 
stasis, as a vermifuge, and in numerous other path- 
ological conditions of the stomach and intestines (11). 

Veiy large doses, up to 60 and even 70 grams daily, 
are frequently given, without symptoms of intoxica- 
tion from the salt. 

Bensaude strongly advocates subnitrate of bismuth 
in the treatment of constipation. He employs it in 


large doses only, as it is well know that small doses 
increase constipation. 

Its use is not restricted to organic affections, as it 
seems to be equally beneficial in the neuro-vegetative 
diseases of digestive origin. 

In the treatment of gastric ulcer the following 
method is used. In the morning, while fasting, the 
stomach is washed. A suspension of 20 grams of 
subnitrate of bismuth in 200 c.c. of lukewarm water 
is then introduced through the gastric tube, the tube 
being then rinsed with 60 c.c. of water in order to re- 
move every trace of bismuth. The patient is put in 
such a position that the bismuth will be deposited 
precisely at the level of the ulcer. At the end of from 
ten to fifteen minutes the supernatant liquid is re- 
moved through the tube, the patient remaining in the 
same position for about half an hour. This treatment 
is given at first every day. then every other day, then 
every three days as long as the pains continue. 

Many accidents — several of them fatal — ^^vere re- 
ported following the administration of creamy mix- 
tures of bismuth subnitrate by mouth or rectum in the 
radiological study and exploration of the alimentary 
tract. In 1909 Bensaude and Agasse-Lafont studied 
the pathogenesis of these cases and reported that the 
danger of intoxication from the administration of 
large doses of the salt could be eliminated by observing 
certain rules: (1) It should not be administered to 
young children, on account of the intestinal flora facili- 
tating the production of toxic nitric acid; (2) the 
heavy subnitrate of bismuth — a crystallized chemically 
pure salt — should be insisted upon, instead of the 
light variety, which is a mixture without a definite 
chemical composition, of different acidities, oxide of 
bismuth, etc.; (3) in order to insure purity, only the 
product of a well know chemical firm should be pre- 
scribed. 

EPILOGUE 

When Bensaude arrived in Paris, a youth of twenty 
years and a citizen of Portugal, he was a stranger in 
a strange land, and, like the Cuban, Albarran, before 
him, he had to struggle against all the obstacles en- 
countered by foreigners in every countiy. His per- 
sonality and charm of character were such that he 
easily overcame this handicap and his tact and unfail- 
ing good humor soon made friends of all his com- 
petitors (2). He has preserved the proverbial gayefy 
and good nature of his Portuguese origin and no phy- 
sician in Europe is more admired and respected by all 
who know him. He was loved first by his teachers, 
then by his confreres, then by his fonner assistants, 
and finally by his devoted pupils, who find in him a 
delightful and inspiring instructor, friend, and guide. 
His teaching attracts not only French students but 
many doctors from foreign countries, since his fame 
is world-wide. He brings to his work- an ever fresh 
ardor, an ever lively curiosity as to work done in 
proctology in other lands, especially the United States. 
He is a linguist, reads and spealm English, German, 
Italian, and is familiar with the medical literature of 
all the ordinary languages. No distinction was ever 
more deserved than his post-war decoration with the 
Legion of Honoi’. 

Although in his seventieth year, Bensaude’s activity 
has in no way relaxed. A highly trained and experi- 
enced internist, he now devotes himself almost entirely 
to diseases of the rectum and the terminal portion of 
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the colon. His present rank at the Hopital Saint- 
Antoine is Medecin Honoraire, but the men appointed 
to succeed him have voluntarily stepped aside and he 
is still in active charge of the clinic which he founded, 
where he may be found hard at work four mornings 
each week. Between clinic houi-s he is at his office 
at 139 Boulevard Haussmann, where his private con- 
sultations are held. Vacations do not appeal to him 
and he is seldom away from Paris except when he is 
called away for consultation or to address international 
medical congresses in other cities of Europe. More 
than anything else in life he enjoys work in his clinic 
where, surrounded by devoted assistants, consulted by 
his confrfii’es, cheei'ed by the frequent visits of former 


associates, and inspired by visiting physicians from 
foreign lands, he labors unceasingly for the good of hi.s 
fellow men and the interests of science. 

His private life has always been characterized by 
uprightness and kindness. Of him it may indeed be 
said, as was written years ago of a distinguished 
London surgeon, that he has been; 

“Bold when sure. 

Cautious in danger, 

Kind to the sick, 

Friendly with fellow worker.'. 

Constant in duty. 

Not greedy of gain.” (12) 
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SECTION Xn—“The Clinic” 


Amebiasis Associated with Carcinoma* 

By 

J. ARNOLD BARGEN, M.D. 

ROCHESTER, MINNESOTA 


A MARRIED woman, aged fifty-nine years, came to 
The Mayo Clinic on March 27, 1936. She had 
always been well until October, 1933, when a severe 
dysenteiy had developed three days after she had left 
Chicago, where she had spent several weeks at a down- 
town hotel. The dysentery had been associated with 
quantities of pus and blood, and she had passed dozens 
of stools every twenty-four hours. Endamoebae histo- 
lytica had been found in the stools on November 22, 
1933. Fourteen grains (0.91 gm.) of emetine, which 
had been administered in the course of a month, had 
caused a cessation of the diarrhea. In January, 1934, 
there had been a recurrence of her trouble and at that 
time she had had acute protruding hemorrhoids, which 
had been removed. In July, 1934, Endamoebae histo- 
lytica again had been found in the stools, although 
they had been absent during the interim. She had 
had abdominal cramps. Some form of arsenic had 
been administered for two periods of ten days each. 
After this, the stools had been free of Endamoebae 
histolytica. She had been well until January, 1935, 
when loose stools again had recurred, but the outstand- 
ing symptom from then on had been severe abdominal 
cramps. These sjTnptoms gradually had increased and 
lately they had been associated with some rumbling of 
gas in the abdomen. 

Physical examination revealed a weak, somewhat 
debilitated woman, who weighed 119 pounds (54 kg.), 

•3*‘Di\’ision of Medicine, The Mayo Clinic. 

Submitted November 26, 1935. 


and who was 64 inches (162 cm.) tall. There was 
general abdominal soreness and some tenderness. Two 
successive examinations of the stools in as many days 
revealed numerous Endamoebae histolytica. A procto- 
scopic examination revealed a reddened and congested 
mucous membi'ane. No discrete ulcers were apparent. 
Roentgenologic investigations revealed an annular de- 
fect in the middle of the transverse colon, which had 
all the features of carcinoma. Repeated urinalyses did 
not disclose any abnormality. Because of the findings 
of Endamoebae histolytica and because emetine had 
not been administered for more than a year, a total 
of 4 grains (0.24 gm.) of this drug was administered 
during each of two periods of three days. These 
periods w’ere separated by an inteiwal of one week. At 
the end of this time, another Roentgenologic examina- 
tion of the colon did not show any change in the colonic 
deformity. Therefore, an obstructive resection of the 
transverse colon was perfomed on April 10, 1935. 
This disclosed an annular polypoid adenocarcinoma, 
grade 2, without involvement of the lymph nodes. 
Later, twelve tablets of treparsol were administered 
in each of two periods of four days. Recovery was 
uneventful and she was dismissed from the hospital 
on June 10, 1935. 

She returned to this clinic September 9, 1935; at 
this time, she was feeling fine. She had regained her 
noimal ■weight and did not have symptoms of intes- 
tinal dysfunction. 


Master Chart for Disease of the Biliary Tract" 

By 

WILLIAM T. DORAN, M.D. 
and 

EILIF C. HANSSEN, M.D. 

NEW' YORK, NEW YORK 


TN our Out-patient Department Gall Bladder Clinic, 
we have found our Master Chart indispensable. A 
hospital rule makes it impossible to remove hospital 
charts from the Record Room except with special per- 

*From Gall Bladder Clinic, Fourth Surgical Division, Bellevue Hospital. 
Submitted March 16, 1936. 
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mission. Hence, the data concerning the patient’s 
hospital stay are lost to the Out-patient Department 
records unless transcribed in some way. The Master 
Chart has solved this problem satisfactorily, for it 
provides a summary of the hospital chart for use when 
the patient returns to the Out-patient Department 



Dokan and Hanssen — Master Chart for Disease of the ISiliary Tract 


Gall Bladder Clinic for postoperative observation and 
biliary drainage follow-up. 

The Master Chart for disease of the biliary tract is 
an especially arranged filing card for use in cjises of 
disease of the gall bladder, bile ducts and liver. The 
card has been in use for the past ten years on the 
Fourth Surgical Division of Bellevue Hospital with 
great success. After being filled in, the Master Charts 
are filed and provide an immediately available detailed 
8ummai-j' of each case. The original Master Chart, 
arranged in 192G, was made more complete about three 
years ago. This revised card (Plates 1 and 2) has 
met with the requirements of our Gall Bladder Clinic 
to date. 

DESCRIPTION OF MASTER CHART 

The Master Chart Is .5x8" in size, made of filing card 
stock and printed on both sides. Space is provided for 
the recording of all data routinely of interest in the 
work-up of cases of biliarj’ tract disease. The card is 
so arranged that whenever possible unnecessary hand- 
writing’ is avoided by using a checking s.vstem in the 
interest of time saving and legibility. More than 75 
observations can be recorded on the card. 

On the face of the Master Chart, space is provided 
for name, address, age, nationality, se.x, martial state, 
pregnancies, date of admission and discharge. The 
chief complaint ufth duration is stated briefly and de- 
scribed in detail later. Information regarding past 
illness (especially typhoid fever) and operations is 
then recorded. Under Present Illness, the predomi- 
nating symptom, if pain, is described as regards loca- 
tion (right upper quadrant, epigastrium), character 
(dull, aching, colic), onset (gradual or sudden), radia- 
tion (to back or .shoulder), aggravation, alleviation 
(hypo required). Associated symptoms are then noted, 
namely, nausea, vomiting, belching, distension, jaun- 
dice (persistent or transient), clay colored stools, 
fever, chills, soreness in upper right quadrant, loss of 
weight. 

The findings on physical e.\amination are included 
as follows: admission temperature, pulse, respiration, 
state of nutrition, presence or absence of jaundice, 
abnormal findings e.vclusive of upper right quadrant, 
upper right quadrant tenderness, rigidity or mass. 
Operative risk is also mentioned. 

On the reverse side of the Master Chart are recorded 
laboratory data, operative notes, post-operative cour.^e. 
final diagnosis and condition on discharge. 

The laboratory data include the cholocystogram re- 
port, describing whether or not the gall bladder was 
visualized, whether the gall bladder emptied normally, 
whether positive or negative shadows of stones were 
seen. The jiresence or absence of bile in the urine or 
feces is also noted, as well as the blood count. The pre- 
operative biliary drainage findings appear as follows: 
amount of concentrated bile obtained, pre.<;ence of 
cholesterol crystals or calcium bilirubinate pigment, or 
bile-stained pus cells, presence of free hydrochloric 


acid. The blood chemistr.v headings are the following: 
blood cholesterol, icteric inde.x, direct or indirrct van 
den Bergh tests, blood sugar, and non-protein nitrogen 
determination. Space i.s also provided for bleedinr 
and coagulation time and blood \V.'is.«erniann. 

Details pertaining to operation include the follow- 
ing; pre-operative diagnosis, date of operation, name 
of operating surgeon, name of operation, cjwrative 
findings (g.all bladder normal, inflamctl, dilated, or con- 
tracted, calculi in gall bladder, cystic duct, common 
duct, hepatic duct). 

The card provides further space for post-ojierative 
complic.ations, pathologic.il report.®, reports of culture 
of gall bladder bile, wall, cystic duct lymph no<!e, fin.il 
diagnosis, and condition on discharge. 

HOW CARD IS USED 

It is our custom to fill in the front of (he ojsrd (his- 
tory and physic.il findings) at the patient's bedsidt-. 
preferably, prior to operation. The imek of the card 
(work-up data, operative findings, p.ithologicai and 
bacteriological reports, post-operative course, final 
diagnosis) is completed soon after the patienf'.s cliart 
reaches (he Record Room. The Master Chart is -then 
filled by number after the name of the p.ilient h.is 
been entered in a cross index alphabetical file. 

ADVANTAGES OF THE M.ASTKR CH.-\RT 

1. It jirovides a detailed summary of a c.ise of 
biliary tract disease. 

2. This record is compact, easily filed, anil readily 
available. 

3. Such a chart,’ if properly used, g-imrantees ,i 
complete record of each case. A routine history may 
fail to elicit answers to certain questions of special 
interest to tho.se interc.sted in biliar.v tract dis’ia^e. 
The Ma.ster Chart .serves as an e.vccllent check on tlie 
completeness with which a case is worked up. .At ,a 
glance, it is easily noticed that a patient failed to 
have a cholecystogram, biliary drainage, Iilood chcin- 
istiy, or bile culture. 

4. In hospitals not using the Unit Chart Systim. 
the Master Chart i.® idc.'d for use in the Out-patien; 
Department in the follow-up treatment of p.atien;- 
oper.atod on in the hospital. 

5. The card is so arranged th.at a minimum of time 
is required to record a large amount of informal u.n 

SU.M.MARV 

1. A summary card, called the Master Cfiart o' 
biliary tract disea.se. i.s described. 

2. It has been used in tne Gall Biadib r Clinn- of 
the Fourth Surgical Division of Beilcviie Ho-pita! for 
the past 10 years with increasing u’-efulno-s. 

3. The card includes information on more than 7."> 
observations of special value to those inten-iid in 
the- study of the disease of biliary tr:;cl. Thi.® infor- 
m.itinn is record wl by a checking .'■.estem, whin< ‘. ir 
po.s.sible, in the intere.-t of IcgifdJjty :i;ul » ”nn('my if 
time. 
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MASTER CHART OF BILIARY TRACT DISEASE 
Fourth StirgieaZ Division 
Bellevue Hospital 

Name Age Nationality . . 

Address Married 

Chief Complaint: 

Past History: Illnesses: 

Operations : 


No 

• Positive — Check 
• ’ Negative — Zero 

Not Done — ^Dash 

. , Adin Disch 

Sex Pregnancies ... 

Duration : 

Typhoid: 


Present Illness: 

1. Pain a. Location: K. U. Q 

b. Character: Colic 

c. Onset: Gradual 

d. Radiates to back; 

e. Aggravated by 

f. Relieved by 

2. Nausea 

3. Vomiting 

4. Belching 

6. Distention i 

6. Jaundice 

Persistent , Transient 


., Epigastrium 
., Dull aching 
. , Sudden . . , . 
., Rt. shoulder 


7. Clay colored stools 

8. Fever 

9. Chills 

10 . Soreness 

11. Loss ivt 



lbs. in 


PHYSICAL EXAMINATION ON ADMISSION: T ,P ,R 

1. General: Obese .average .Emaciated Prostrated (Colic) 

Jaundice: Present •. ... Absent 

Abnormal findings (Head, Neck, Chest — Heart and Lungs, Extrem., K. J.) 


11. Local: Rt. upper quadrant: Tenderness 


, Rigidity 


OPERATIVE RISK: Good. Fair. Poor. 


Plate 1 


Mass 


Cholecystogram ; 

Normal Visualization 

Faint Visualization 

No Visualization 

Normal Emptying 

Delayed Emptying 

Calculi 

Other X-rays : 

Urine; Bile present , absent . 

Feces; Bile present , absent . 

WBC and Diff. 

Biliary Drainage; Date 

Gastric free HCL 

Amount of “Concentrated Bile” 

Cholesterol Crystals 

Bilirubin Calcium Pig. 

WBC — Bile Stained 

Culture 

BLOOD Cholesterol 

Icterus Index 

Van den Bergh 

Direct 

Indirect 

Blood Sugar . . 

Blood Urea 

Bleeding Time: Coag. Time 

Blood Wassermann 


Pre-op. Diag. 


Date of Operation 

Operator 

Operation : ’ 

Cholecystectomy, Below upwards 

Cholecystectomy, Above downwards 

Cholecystectomy Choledochostomy 

Findings : 

Normal gall bladder 

Inflamed . , ; Dilated ; Contracted 

STONES present in 

Gall bladder . . ' ; Cystic duct 

Common duct i ; Hepatic duet 

Drainage used: 

COMPLICATIONS 

PATHOLOGICAL REPORT 

Gall bladder bile; 

Micro.: Cholesterol crystals 

Bilirubin calcium pig ! WBC 

Culture : 

Gall bladder bile 

Gall bladder wall 

Gall stones 

FINAL DIAG.: 


Discharged : Imp , Unimp. .■ 

Signature 

Plate 2 



Monlliosis of the Respiratory and Digestive Tracts 

By 

OSCAR BERGHAUSEN, B.A., M.D. 

CINCINNATI. OHIO 


F ungi form a large heterogenous group of plants, 
(all lacking in cholorophyil) , which not infre- 
quently cause saprophytic and pathogenic changes in 
man. Probably the term monilia should be restricted 
to that species of which Monilia Candida Bonorden is 
considered the type. Much confusion has arisen by 
classifying many oi’ganisms in the group monilia. 
Under certain environmental conditions many repre- 
sentatives assume a yeast-like appearance, but under 
suitable conditions true ascospores are formed, placing 
them definitely in the ereniascaceae. 

In man these organisms occur in the digestive tract 
of normal individuals. The majority are saprophytes 
which have found a suitable substratum for growth 
and multiplication, and through the enzjTnes and 
toxins secreted, may interfere with the normal func- 
tions of the organs. They may cause mild to severe 
lesions. They gain entrance as a rule through the 
respiratory tract, alimentary tract, genitalia and the 
skin, and may involve any organ of the body. 

Most physicians are familiar with “thrush,” as it 
involves the tongue and pharynx of children or 
cachetic adults, causing creamy patches usually on the 
tongue. The organism is now called monilia albicans, 
reproducing by blastospores but also forming fila- 
ments of short irregular units which may give rise 
to large, oval cells appearing as short terminal chains 
called conidia by some, blastospores by others. It is 
probable that the disease is not always caused by the 
same organisms only some of which liquefy gelatin. 
The following is a typical instance of infection in an 
adult : 

CASE REPORTS 

Case 1. Mr. E. J., aged 74; no history of previous ill- 
ness; was exposed to wet inclement weather for twelve 
hours. Following this he developed aching pains and a 
cough. When seen three weeks later he had a tempera- 
ture of 103, pulse of 100 and a respiration of 38, with 
symptoms of bronchitis marked by scattered rales over 
the left base. The heart sounds were irregular with a dis- 
tinct systolic murmur over the base. 

The man was in a good state of nutrition for his age, 
weighing 160 lbs. Cataractous changes were present in 
both eyes; the nasal passages were clear; a few poor teeth 
remained and the soft palate, uvula and tonsillar area 
were covered by a greyish membrane which did not extend 
over the base of the tongue. A few submaxillary lymph 
nodes could be palpated bilaterally. The hearing was 
normal. The thyroid was not enlarged. The abdomen 
was not involved, there being no enlargement of the spleen, 
liver nor kidney. He had no pain and was rational. 

Smears and cultures showed the presence of oidhint 
albicans, endomyces albicans — a specias of monilia. The 
blood count showed marked anemia, leucocytosis with 
marked increase in the number of lymphocytes. The red 
cells totaled 2,500,000, the hemoglobin 52%, the white cells 


numbered 35,100. The differential count showed the pres- 
ence of 10% polynuclear cells, 00% lymphocytes, 3% tran- 
sitionals, 1% large mononuclears, 3% myelocytes, 12% 
lymphoblasts, and 5% immature lymphocytes. The urine 
was cloudy, amber in color, specific gravity 1.024, a trace 
of albumin, no casts, no sugar. 

The temperature continued to fluctuate between 99 and 
103. There was distinct improvement locally through the 
use of 1% gentian violet and weak permanganate solution. 
However the general condition became worse, the patient 
dying, eleven days after admission to the hospital, from 
the effects of pulmonary complications following his at- 
tack of influenza, chronic myocarditis, chronic interstitial 
nephritis and generalized arterio-sclerosis. 

The organism isolated by Alfred O’Neil showed pearly 
white colonies on solid media; developed acid but no gas 
with dextrose agar; produced neither acid nor gas in man- 
nite, saccharose and lactose agar; did not liquefy gelatin; 
produced no lead sulfide in liquid media containing lead 
acetate^ and formed hyphae in broth containing carrot 
thus differentiating it from ordinary yeast cells or sac- 
charomyces. 

An instance of mycotic infection occurring late in 
the course of an attack of influenza pneumonia fol- 
lowed by empyema is seen in the following clinical 
history. Undoubtedly the organism was originally a 
harmless invader, but later found the proper soil and 
environment for rapid growth. The lung tissue sub- 
sequently obtained at autopsy was e.xamined micros- 
copically and was found to resemble a tj^pical tuber- 
culous lesion; subsequent animal inoculation was 
negative for tuberculous infection how'ever. 

Case 2. Dentist, aged 37, admitted to hospital on No- 
vember 14, 1933, with diagnosis of acute influenzal bron- 
chitis, involving the left upper and right lower lungs 
chiefly. The temperature varied between 100 and 102.0, 
pulse 124. The urine showed one plus albumin, no casts; 
the blood count was 3,800,000 red blood cells, the leucocy- 
tes numbered 11,100 of which 867i> were polynuclears. On 
November 23, 1933, the leucocytes numbered 37,650 of 
which 89% were polynuclears. Pneumococcus, type IV, 
was isolated from the sputum. The first X-ray examina- 
tion of the chest made on November 22, 1933, showed the 
entire right side to be markedly dense especially marked 
in the lower t'wo-thirds. The heart was displaced to the 
left. On the left side was peribronchial thickening, other- 
wise the left side was negative. An exudate probably 
purulent in nature was suggested on the right side. A 
preliminary drainage tube was inserted and on December 
31, 1933, rib resection for right sided empyema was per- 
formed. The patient improved and from January 17th to 
23rd the temperature was within normal limits. On Janu- 
ary 25th the condition again became worse and the patient 
died on February 10, 1934. 

The post mortem examination revealed: 

1. Lobar pneumonia in the stage of gray hepatization 
involving the right upper and middle lobes with early ab- 
scess formation in the former. 

2. Localized necrosis of a sepment of the ileum one and 
one-half feet above the ileocecal -valve ivith associated 
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fibt ino-pundent peritonitis producing lota grade intestinal 
ohstmetion. 

3. Acute diverticiditis of Mechel’s divertietdum. 

4. Right fibrino-purulent uretero-pyelitis (right), less 
marked on the left. 

5. Thrombo-phlebitis of right innominate vein. 

G. Toxic changes in viscera. 

7. Pulmonary congestion and edema with possible 
hypostatic infiltrate in the right lower lobe. 

8. Cardiac dilatation. 

9. Right chronic obliterative pleuritis (incomplete). 

10. Thoracotomy wound. 

11. Edema of skin and soft tissues, elbows and ankles. 

The microscopic examination of the lung tissue showed 

alveolar exudation with typical tubercle formation and 
areas of necrosis with giant cell formation. 

The pneumococcus type IV was isolated by Alfred O’Neil 
from the sputum during November, 1933. In February, 
1934, repeated daily examinations of the sputum failed to 
reveal the presence of tubercle bacilli, but did repeatedly 
reveal the presence of yeast-like organisms. Possible ex- 
traneous sources of this organism were carefully ruled 
out; cultures were made on Sabourand’s and ordinary 
media. Pure cultures developed acid but no gas in dex- 
trose and saccharose agar. Hyphae developed in simple 
broth and broth containing carrot. Inoculations into the 
nasal mucous membranes of a guinea pig and subcutaneous 
inoculations of a guinea pig gave negative results. The 
organism was classified as monilia albicans and was iso- 
lated from the sputum, the lung at autopsy and the pus 
obtained from the ureter at autopsy. Lung tissue con- 
taining hyphae obtained at autopsy and treated with 3% 
sulphuric acid, was inoculated into two guinea pigs. After 
five months one animal died but showed no evidence of 
tuberculosis or other bacterial infection; the other animal 
remained perfectly normal. 

Tonda is a name incorrectly used as a synonym for 
moniliae. Dodge (1) classifies torula as belonging to 
the cryptococcus. He mentions two groups, the one 
isolated from tumors and at one time considered a 
cause of cancer; the other group includes species such 
as cryptococcus histolyticus, which may infect the 
respiratory tract of man and lead to chronic meningitis 
and eventual death. In the differential diagnosis of 
atypical epidemic encephalitis, cerebral neoplasm or 
tuberculous meningitis, the examination of the spinal 


fluid for torula organisms should be borne in mind. 
"Clinical characteristics are gradual onset with head- 
ache and stiffness of the neck, disturbances in sleep, 
amblyopia and diplopia developing later, associated 
with symptoms on the part of the respiratory tract 
and enlargement of the Ij^mph glands. Sawers and 
Thompson (2) describe such a case of chronic menin- 
gitis due to torula as having followed the development 
of a granuloma that developed from a razor cut. These 
authors also mention a case of typical chronic menin- 
gitis as reported by Johns and Attaway, in which 
trauma over the scapula was followed by a deep 
mycotic infection which had healed many months be- 
fore the onset of meningitis. 

In. the following abstract of a clinical history pub- 
lished elsewhere (3) the writer mentions a torula in- 
fection arising in the tongue, eventually leading to 
death by inanition after a course of eleven months. 

Case S. Man, aged 28, a laborer in a steel plant, suf- 
fered an injury to the anterior part of the tongue June 
20, 1926, when a piece of hot steel flew into his mouth. 
When I first saw him on January 11, 1927, he had become 
emaciated, complained of weakness and pain on eating 
from the infection of the tongue. His temperature was 
100 and the pulse rapid. Stereoscopic X-ray pictures of 
the chest showed bilatei'al infiltration not typical of tuber- 
culosis. Cultures from the tongue showed the presence of 
torula histolytica. The blood count showed 4,900,000 red 
cells, 80% hemoglobin, 3,850 white cells including 54.5 
per cent polynuclears, 30.5 per cent small and 5 per cent 
large lymphocytes, 1 per cent mast cells, 3.5 per cent 
eosinophiles and 6.5 per cent transitionals. 

The patient improved somewhat after the injection of 
two doses of 0.6 gm. Neo-salvarsan and 2 grain doses of 
quinine sulfate given three times daily. A third intra- 
venous injection of 0.3 gm. Neo-salvarsan made him worse 
and he subsequently died of inanition on May 17, 1927. 
Quinine sulfate and sodium iodine given internally over a 
prolonged period seemed to be of no benefit. An autopsy 
was not permitted. 
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ABSTRACTS 


CLINICAL MEDICINE 

Reid, Mont R., M.D., Poeb, D. Henry, 
M.D., AND Merrell, Paul, M.D. 

A Statistical Stzidy of 2,921 Cases 
of Appendicitis. J. A. M. A., Vol. 
IOC, pp. 665-e GO, Feb. 29, 1036. 
Prom a series of 2,921 cases admit- 
ted to Cincinnati General Hospital from 
Januai'y 1, 1915, to January 1, 1934, 
the following has been determined; 

Appendicitis is a disease of adoles- 
cent and young adult life, and is more 
common in the male than in the female. 
The time elapsing between the onset of 
the symptoms and the admission to the 
hospital averaged 3.8 days and was 


found to be too long for proper sui’gi- 
cal treatment. The symptomatology in 
these cases is as follows: 

1. Abdominal pain located in the 
epigastrium or around the umbilicus. 

2. Localization of the pain over Mc- 
Burney's point. 

3. Tenderness on palpation in the 
right lower quadrant. 

4. Nausea and vomiting. 

5. Muscle spasm and rigidity usu- 
ally, but not always present. 

The temperature in simple acute 
cases was rarely over 100 degrees F., 
but in cases of gangrenous appendicitis 
and peritonitis it averaged between 102 


degrees and 104 degrees P. The tem- 
perature in children with simple acute 
cases sometimes went as high as 103 
degrees Fahrenheit. The leucocyte 
count varied with the severity of the 
infection and the presence or absence 
of complications. 

Approximately 60 per cent of the 
acute cases were admitted during the 
first attack, and approximately 40 per 
cent of all cases were admitted after 
rupture of the appendix. The use of 
purgatives was found to increase the 
incidence of perforation and to lessen 
the patient’s chances for recovery. Over 
98 per cent of the deaths from append!- 
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citis were due to the complications ac- 
companying perforation. 

The mortality rate in acute unrupt- 
ured appendicitis was 0.86 per cent; 
with abscess formation, 11.4 per cent; 
with peritonitis, 33.9 per cent. 

The conclusion was reached that the 
time elapsing between the onset and the 
treatment was too long; that the death 
rate for complicated cases when treated 
by immediate surgery, is too high. It 
is therefore believed that the Ochsner 
treatment in complicated cases is su- 
perior. 

' Francis D. Murphy, Milwaukee. 

Potter, M. G., M.D. 

Observation of the Gall Bladder 
and Bile During Pregnancy a-t 
Term. J. A. M. A., Vol. 106, pp. 
1070, March 28, 1936. 

The fact that many pregnant women 
complain of abdominal distress and 
•pain in the right upper quadrant 
prompted this investigation. In 390 
cesarean sections the gall bladder was 
inspected, palpated and aspirated. Upon 
some of the cases a bacteriologic and 
chemical analysis of the bile was made. 

The following results were obtained: 

1. 60 per cent of cases had choles- 
terol concentrations between 100 and 
400 mg. per one hundred c.c. 

2. 60 per cent had bile salt concen- 
trations between 300 and 400 mg. per 
one hundred c.c. 

3. 62 per cent had a bile salt: choles- 
terol ration between 1:1 and 3:1. In 7 
per cent the ration was reversed (1:2, 
1:3). 

4. The greater the concentration of 
cholesterol, the greater the number and 
more constant was the presence of cal- 
cium, bilirubin and cholesterol crystals. 

5. There was no relationship be- 
tween the bile salt: cholesterol ratio 
and the constancy of the crystals 
found. 

6. Only 26 per cent showed no evi- 
dence of cholesterol or calcium bilirubin 
crystals. 

7. The five cases in which positive 
cultures were obtained showed a con- 
centration under 300 mg. per cent. Of 
these cases four showed cholesterol or 
calcium bilirubin crystals. 

8. In 20 cases the blood-bile choles- 
terol ratio was 1:1 in 8 cases; 1:2 in 8 
cases; 1:3 in 1 case; 1:4 in 2 cases; 
1:5 in 1 case. 

The conclusions were reached that 76 
per cent of normal gall bladders are 
distended at term. An adequate fat in- 
take would be advisable to prevent gall 
bladder distress. Bile stasis in the gall 
bladders of pregnant women is common. 
Bacterial invasion is rare, hletabolic 
dysfunction associated with functional 
motor disturbance and stasis rather 
than infection or mechanical pressure 
seems to be the forerunner of biliary 
disease in women. Hypercholesterole- 
mia exists at term. Postoperative 


nausea and vomiting appeared to be re- 
duced by release of pressure within the 
gall bladder. There was no definite 
ratio between the blood-bile cholesterol 
concentrations demonstrated. 

Francis D. Murphy, Milwaukee. 

Kraemer, Manfried, M.D., and Asher, 

Maurice, M.D. 

The Association of Erythremia and 
Duodenal Ulcer. Am. Jour. Med. 
Sci., p. 234, Feb., 1936. 

The theory of Morris, Schiff and 
Foulger that erythremia was caused 
either by excessive secretion of a blood 
forming hormone by the stomach which 
they named “Addisin” or by suscepti- 
bility of the bone marrow to stimulation 
by addisin. It is noted that a year 
later they concluded this hemopoietic 
factor secreted in the normal stomach 
was identical with the “intrinsic factor”' 
of Castle. 

Morris et al treated a case of eryth- 
remia associated with a duodenal ulcer 
by lavage of the stomach 3 to 4 times 
weekly. On this treatment the patient’s 
blood count fell from 10 to 5.3 millions 
— a few months later, without lavage, 
it rose again to 10.2 millions. Boyd 
concluded that polycythemia bore a 
causal relationship to duodenal ulcer 
and Wilbur and Ochsner studied the 
cases of erythremia at the Mayo Clinic 
and found 8% in 143 case records com- 
pared with 2% in 200 control cases of 
hMJertension. 

The winters report two cases illus- 
trating the association of polycythemia 
with duodenal ulcer, one of which 
quickly passed from observation while 
the other patient co-operated and was 
given bi-weekly gastric lavage for three 
months. He was given a bland diet and 
alkalies. He was relieved of his ulcer 
symptoms but not of his polycythemia. 

The Authors write that it is possible 
they did not perform gastric lavage 
frequently enough as Oerting and 
Briggs lavaged their patients four to 
six times daily and thus produced a re- 
duction in red blood cells. The Authors 
make a rather startling and radical 
suggestion that “should a patient with 
erythremia and duodenal ulcer asso- 
ciated show a marked reduction in 
erythrocyte count after gastric lavage, 
gastrectomy might afford permanent 
cure of both afflictions." 

Allen Jones, Buffalo, N. Y. 

Eeichle, Herbert S. 

Primary Tubercidoits Infection of 
the Intestine. Arch, of Pathol., 
Vol. 21 :1, Jan., 1936. 

A report of an undoubted case of 
primary tuberculous infection of the in- 
testine of probable bovine type of origin 
is given, together with a brief review of 
the controversy started by von Behring 
in 1903 when he stated that a large 
percentage of all cases of tuberculosis 
originated in childhood by infection 


through the intestinal tract. .Although 
now generally agreed that the bovine 
tubercle bacillus is virulent for man 
and that an ingestion form of primary 
tuberculous infection exists, still its 
exact percentage of occurrence i.s a 
matter of dispute. 

The Author concludes from a study 
of the literature that infection with the 
bonne variety of the tubercle bacillus 
is unusual outside of England, Scotland 
and Wales, except when the infected 
person has used an infected dairy pro- 
duct. Infections of this sort in the 
United States and Canada are rare be- 
cause of the general use of Pasteurized 
or boiled milk, and when found are 
usually traced to cows infected with 
tuberculosis. He quotes Wilson as stat- 
ing in 1932 that 6.2 per cent of all 
deaths caused by tuberculosis in Eng- 
land and Wales were due to the bovine 
organism. This is because raw milk is 
generally used in the British Isles and 
a study by the Scotch Board of Health, 
for instance, demonstrated the presence 
of tubercle bacilli in 20 per cent of the 
milk tests. 

N. W. Jones, Portland, Ore. 
Butt, Hugh R. 

Myasthenia Gravis; A Study of 
Postmortem Observations, Includ- 
ing the Demonstration of Gram- 
Positive Bacteria (Streptococci) in 
and Between the Muscle Fibers. 
Arch, of Pathol., 21:1, Jan., 1936. 

The Author reports the study of 
seven cases of myasthenia gravis in 
which muscle tissue taken immediately 
after death from many locations in the 
body showed many gram-positive diplo- 
cocci, which were taken to be strepto- 
cocci, within and between the muscle 
fibers in sections stained for micro- 
organisms. An equal number of control 
cases showed no microorganisms in the 
muscle fibers when studied in a similar 
manner. 

The apparent association of preced- 
ing acute infections with the onset of 
myasthenia gravis is commented upon, 
and the suggestion is made that the 
underlying cause of the disease may be 
a type of infection which becomes local- 
ized in the muscles and that these 
bacteria may be the origin of the 
toxin which produces its characteristic 
fatigability. 

N. W. Jones, Portland, Ore. 

Caprio, Frank S. 

An Outbreak of Botulism in New 
Jersey. J. A. M. A., Vol. 106, pp. 
687-689, Feb. 29, 1936. 

Botulism is a comparatively rare dis- 
ease, especially on the Atlantic coast, 
but it is rarely possible that some cases 
have been confused with encephalitis, 
acute poliomyelitis, toxic ophthalmople- 
gia and various types of food poison- 
ing. 

The outbreak described here occurred 
in March, 1935. A family of five be- 
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came ill suddenly, after eating a jar of 
home preserved peppers. The diag- 
nosis was made early because of the 
typical symptomatology and history. 
Tv.'o members died before the botulism 
antitoxin was available and the other 
death occurred after the administration 
of the antitoxin. 

The incubation period in these cases 
varied from two to sixty-nine hours 
after the ingestion of the toxin. The 
symptoms were blurred vision, diplopia, 
blepharoptosis, photophobia, lassitude, 
weakness, obstinate constipation, offen- 
sive bi’eath, disphagia, inability to 
articulate, drowsiness, normal or sub- 
normal temperature, vomiting with 
ei'uctation of gas, and mental aware- 
ness. 

The laboratory was unable to culture 
the bacillus botulinus in any of the 
cases. 

Death in all three cases was due to ' 
respiratory failure. 

Necropsy of the three cases revealed ; 

1. Acute toxic poisoning; 2. chronic 
passive congestion of all organs; 3. 
hemorrhage into the stomach. 

The impression of the pathologist 
was atoxic neuronophagia. The poison 
seemed to come from the toxin of the 
bacillus of botulism. 

Treatment was both specific, consist- 
ing of the administration of botulinus 
antitoxin A and B, and symptomatic. 

Francis D. Murphy, Milwaukee. 

EXPERIMENTAL PHVSIOLOGy 

Ekland, Carl M., and Reimann, 

Hobart A. 

The Etiology of Amyloid Disease, 
with a Note on Experimental Renal 
Amyloidosis. Arch, of Pathol., 
21:1, Jan., 1936. 

The Authors discuss briefly the vari- 
ous theories of causation of amyloidosis 
of the secondary type; the type char- 
acterized by large deposits of typical 
amyloid substance in the liver, spleen 
and kidney which follows in the course 
of chronic diseases. 

Experimentally in five rabbits they 
produced extensive amyloidosis of the 
kidneys by the intramuscular injection 
of 5 c.c. of a 10 per cent solution of 
sodium caseinate three times a week 
until shortly before death. Two animals 
died in eight months, one in eleven 
months, one in thirteen months, and the 
fifth in seventeen months after the first 
injection. Evidence of illness was usu- 
ally noted two or three months before 
death. The latter occurred with the 
signs and symptoms of nephrosis or 
nephritis and uremia. Pour had mini- 
mal changes in the liver and spleen 
while the fifth, which lived the longest, 
had extensive amyloid changes in these 
organs as well as in the kidney. 

Hypei-globinemia developed in each 
rabbit soon after the beginning of the 
experiment and continued until death. 
Total protein content of the blood 


was increased early but sank below 
normal levels after renal damage and 
uremia appeared. The experiments 
support the view that chronic hyper- 
globinemia is an important factor in 
the etiology of amyloidosis of the 
secondary type. 

N. W. Jones, Portland, Ore. 

Keller, Allen D., and D’Amour, 

Marie C. 

1. Ulceration in the Digestive 
Tract of the Dog Following In- 
tracranial Procedures; Prelimi- 
nary Sttidy. 

2. Protection by Peripheral Nerve 
Section of the Gastrointestinal 
Tract from Ulceration Follow- 
ing Hypothalmic Lesions, with 
Preliminary Observations on 
Ulceration in the Gastrointest- 
inal Tract of the Dog Following 
Vagotomy. 

3. Ulceration in the Digestive 
Tract of the Dog Follotving 
Hypophyscctomy. Arch, of 
Pathol, 21:2, pp. 129, 165, 186, 
Feb., 1936. 

In a series of studies on ulceration of 
the digestive tract in dogs, following 
experimental lesions of the brain stem, 
Keller and Keller and D’Amour found 
hemorrhagic states in the mucosa of 
the stomach in a high percentage in one 
series and characteristic crater forma- 
tion in the mucosa of the body of the 
stomach in another series. In no in- 
stance were gross or histologic evi- 
dences of the latter lesions associated 
with the former. The hemorrhagic 
states occurred spontaneously after 
complete destruction of the anterior 
portion of the hypothalamus. Craters 
were never found unless part of the an- 
terior portion of the hypothalamus was 
intact. This suggested, in the author’s 
opinion, that the hemorrhagic states 
were precipitated by the activation of 
the sympathetic outflow (posterior por- 
tion of the hypothalamus) and the 
craters by activation of the parasympa- 
thetic outflow (anterior portion of the 
hypothalamus) . 

Acute and chronic ulceration in the 
stomach followed vagotomy alone only 
when the dogs were subjected to yard 
conditions during the winter months 
and were not found in dogs protected by 
cage regimen. In a series of dogs in 
v/hich bilatetal vagotomy was per- 
formed before a chiasmal lesion was 
produced, hemorrhagic states were 
found but no ulcers occurred. In an- 
other series the abdominal portions of 
the ssunpathetic chains were removed 
prior to the placing of a chiasmal lesion 
and in this group typical gastric and 
duodenal ulcers were formed whereas 
no hemorrhagic states were to be 
found. 

Hemorrhagic states and gastric and 
duodenal ulcers were found in a per- 
centage of cases after hypophyscctomy, 
and wei-e identical with those which oc- 


curred after chiasmal lesions. The 
authors present evidence which indi- 
cates that the ulceration was precipi- 
tated not because of the lack of hypo- 
physeal secretions but because of a 
neighboring neural derangement, pos- 
siblv intraventricular stimulation, as a 
result of opening the third ventricle 
during the operation. The studies are 
detailed: manv protocols of experi- 
ments with photographs and micro- 
photographs of the anatomical material 
are given. 

N. W. Jones, Portland, Ore. 

ROENTGENOLOGy 

SroTT. Wend'-t.l G., M.D., and Moore, 

Sherwood, M.D. 

A Meth'^d of Roentaen Diaanasis 
of Non-Opnauo Foreign Bodies in 
the Esophagus. J. A. M. A., Vol. 
106, pp. 906-908, March U, 1936. 

The most freouent non-opaque or 
radiolucent object to become lodged in 
th“ esophagus is a piece of unossified 
bone from a fowl or fish. The next 
most frequent obiect is a button or a 
bolus of food. These objects usually 
may be found lodged at the level of the 
suprasternal notch, but also at the in- 
troitus, at the level of the left bronchus, 
and at the diaphragm. 

The initial symptom is usually a gag- 
ging or choking, followed by a feeling 
of apprehension, dysphagia, adynopha- 
gia, exaggeration of the movements of 
swallowng, and drooling. 

The roentgenographic procedure is to 
take anteroposterior and lateral views 
first. If this does not visualize any- 
thing, the patient is placed in front of 
the fluoroscope and given a thick sus- 
pension of barium sulfate in water, and 
carefully observed to determine whether 
there is a deviation or division of the 
stream or a filling defect. After this, 
it is noted whether any of the barium 
is clinging to the foreign body. 

Next, a film of the entire esophagus 
is made. This is done by having the 
patient drink a very thin, watery solu- 
tion of barium through a glass tube in 
short, quick swallows. Exposures are 
made in both the anteroposterior and 
the right anterior oblique positions. The 
barium coats the esophageal walls and 
produces a constant filling defect. It 
also coats the foreign body, revealing 
it as a collection of opaque material. 

Francis D, Murphy, Milwaukee. 

ABDOMINAL SURGERY 

Levvisohn, Richard, M.D. 

Recent Advances in the Surgical 
Treatment of Chronic Duodenal 
Ulcers. J. A. M. A., Vol 106, No. 
9, pp. 684-687, Feb. 29, 1036. 

The surgical treatment of gastro-duo- 
denal ulcers is at present the subject of 
much controversy. In the past fifty 
years many procedures have been ad- 




miniature working model of an Irradiated Pet Milk plant 
was displayed at the annual meeting of the American Medical 
Association in Kansas City. 

Several thousand physicians saw there, with much interest, the 
actual operation by which Pet Milk is produced. The concentra- 
cion to double richness, the irradiation, homogenization and steri- 
lization were all definitely demonstrated. 

These processes produce in Pet Milk the following qualities of 
definite interest to the gascro-enterologisc. 


1 Uniform double richness, 
whieh facilitates the inclusion 
of more milk in the diet, 

2 Freedom from all bacterial 
life — a safeguard against in- 
fection or intestinal irritation 
from this source. 

3 A more ready digestibility 
because of the formation of 
small, soft, non-irritating curds. 


4 Hypo-allergic effect on the 
patient sensitive to milk. 

5 Richness in vitamin D cre- 
ated by irradiation with ultra- 
violet rays. 

O Inexpensive, costing less 
than other forms of milk, often 
only half as much as bottled 
milk. 


jPETI. 

PET MILK COMPANY, l446f Arcade Building, St. Louis, Missouri 


Please send me, free of charge, 


fillDiiiiiXI' . 

If'jl /Al.ry?/ Q Samples of Irradiated Pet Milk Q Book prepared especially 
for physicians ^''Irradiated Pet Milk — Its Character, Quality and 
Usefulness in Infant Feeding" Q Reports of scientific studies 
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vocated frofn gastro-enterostomy, local 
resection, sleeve resection, to partial or 
subtotal gastrectomy. 

The Author believes that partial or 
subtotal gastrectomy is preferable to 
gastro-enterostomy. He believes that 
the occurrence of gastrojejunal or 
jejunal ulceration and the persistence 
of symptoms is too high in gastro-en- 
terostomy. The patient frequently is 
not improved, the hyperacidity persists, 
and the pylorospasm frequently re- 
mains after the operation. He believes 
the percentage of occurrence of gastro- 
jcjunal ulcers following gastro-enter- 
ostomy is between 34 and 60 per cent. 
The mortality rate for re-operation in 
cases of gastrojejunal ulcer is about 20 
pe3’ cent, while the mortality for sub- 
total gastric resection varies from 1.5 
to 3.1 per cent in the hands of well 
trained surgeons. This surgical proce- 
dure shows the frequence of gastro- 
jejunal ulcer to be about 7 per cent. 

The Author says that in his follow- 
up clinic complete restoration to health 
is the rule, and complaints of gastric 
distress the exception. 

Francis D. Murphy, Milwaukee. 


Cullen, Thomas S., M.D. 

Intestinal Obstruction Due to a 
Hole in the Mesentery of the As- 
cending Colon. J. A. M. A., Vol. 
106, No. 11, pp. 895-898, March H, 
1936. 

Intestinal obstruction due to abnor- 
mal openings in the mesentery is prob- 
ably the rarest of all etiological factors. 
Cases of this malady have been re- 
ported by Edwards, Brown, Cutler-, 
Elston, McWhorter, Juad and Hamaker. 

According to Edwards, there were 
only two cases of obstruction of the 
large bowel ever reported. This pres- 
ent case is one in which there was an 
opening in the mesentery of the ascend- 
ing colon. 

The history of this case in brief is as 
follows : 

A doctor’s son, 11 years of age, who 
had always been in excellent health ex- 
cept for attacks of abdominal pain of 
short duration and relieved by vomit- 
ing, for the past two or three years. He 
had also complained of pain in the side 
of the abdomen after running, and of 
pains in the legs after any strenuous 
exercise. Three months previously, he 
complained of severe abdominal pain, 
lasting for five minutes and occurring 
after playing football. 


In the past three months he had ap- 
peared more tired than usual, turned 
pale on several occasions and almost 
fainted. 

^The day before this attack he had 
felt the same as usual. That night it 
was noticed that he was snoring in an 
unusual manner. He awoke at 2:30 the 
next morning with slight abdominal 
pain, -vvhich gradually .became worse, 
until at 6:30 A. M., when his father 
saw him, the pains were acute paroxys- 
mal and generalized. Examination re- 
vealed no localized tenderness and no 
muscular rigidity. Some nausea was 
present, but attempts to vomit were 
unsuccessful. Operation was decided 
upon immediately. 

A grid-iron incision was first made, 
and bluish-black bowel was seen. A 
mid-line incision was made immediately 
and a hole about two centimeters in 
diameter was found in the mesentery of 
the ascending colon. Through this a 
loop of large bowel had passed and be- 
come gangrenous and distended. 

Corrective surgical measures were in- 
stituted and recovery was uneventful 
except for severe abdominal distention 
and a pharyngitis and bronchitis of 
moderate severity. 

' Francis D. Murphy, Milwaukee. 




The Specially Prepared 

Colloidal Cream of Aluminum Hydroxide 

.... for the ACID FACTOR in Peptic Ulcer 

Granting other primary factors, It is now acknowledged that the most 
Important factor and immediate cause of Peptic Ulcer is the acid diges- 
tion of the affected tissue. Desirable ant-acid therapy Is, therefore, 
Indicated. 

Creamalln presents a most desirable ant-acid therapy. It possesses 
a much higiier combining power than the soluble alkalies, (one volume 
combining with fourteen volumes of one-tenth normal hydrochloric acid 
In one hour by physical fixation) without the attendant dangers of 
alkalosis 

Crcamalin provides prompt relief of pain, nausea, and pylorospasm. 
(Usually within t«cnty-four hours). Creamalln therefore siiould he 
employed In all cases of Peptic Ulcer, especially those that bare been 
refractory to previous therapies. 

\Yrite for reprints reporting on its use by the continuous drip 
method. Material for clinical evaluation available on request. 

CLEVELAND CHEMICAL ASSOCIATES 

Cleveland, Ohio 


The Summer-Time Use of 
Mead’s 01 eum Pcrcomorphum 

• 

During the hot weather, when fat tolerance is 
lowest, many physicians have found it a successful 
practice to transfer cod liver oil patients to Mead’s 
Oleum Percomorphum. 

Due to its negligible oil content and its small 
dosage, this product does not upset the digestion, 
BO that even the most squeamish patient can 
“stomach" it without protest 

There are at least two facts that strongly indicate 
the reasonableness of the above suggestion: (1) 
In prematures, to whom cod liver oil cannot be 
given in sufficient dosage without serious digestive 
upset. Mead’s Oleum Percomorphum is the antl- 
ricketic agent of choice. (2) in Florida, Arizona 
and New Mexico, where an unusually high per- 
centage of sunshine prevails at all seasons. Mead’s 
Oleum Percomorphum continues increasingly in 
demand, as physicians realize that sunshine alone 
does not always prevent or cure rickets. 

Mead Johnson & Company, Evansville, Indiana, 
invite you to send for samples of Mead’s Oleum 
Percomorphum for clinical use during the summer 
months to replace cod liver oil. Adv. 
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Have you thought of doing without 
[ I barbiturates in your practice? 


Many physicians have found that Sedormid completely and safely replaces 
the barbiturates. Sedormid is not a barbiturate, and yet it is a dependable, 
gently-acting sedative and hypnotic. It doesn’t have the sledge-hammer, sleep- 
enforcing effect of the barbiturates. Instead, it allows sleep to come in a more 
natural way, by merely overcoming tension and apprehensiveness, — in a word, 
by promptly removing the barriers to sleep. 


SEDORMID ^Roehe 


As a day-time sedative 1 to 2 grains three 
times a day. Internists find it incomparable 
for quieting the super-charged nervous sys. 
tern in cases of liyperthycoidism. Neuropsy- 
chiatrists prefer it for systematic sedation in 
anxiety states and other neurotic manifesta- 
tions. The thin undernourished patient with 
"nervous” indigestion or with gastro-intesti- 
nal hypermotilily, the woman in menopause 
with vasomotor instability, the menstruating 
woman with nervous irritability — all these, 
and others that fall in the same category, 
receive gratifying benefit from small day-time 
doses of Sedormid. Bromides, in ordinary 
doses, are too weak; barbiturates are too 

*(allyl-isopropyl-acetyl-carbamide) 

nOFFMANN-LA ROCHE, Inc. 
ROCRE I*ARK,IVIJTLEY,IV. J. 


strong; Sedormid, neither a bromklc nor a 
barbiturate, meets the indication precisely. 

As a hypnotic 4 or 5 grains about 20 minutes 
before sleep is desired. Indicated in all cases 
of insomnia, regardless of the cause. 

Packages. Tablets, 4 grains each, in boxes 
of 10 and bottles of 100. 

The tablets are scored across the center to 
facilitate breaking into halies, 

Poteder, for extemporaneous . 

prescriptions, in 1-onncc cartons. E 
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IVew; report shows 

BRAN HELPS 
MAINTAIN 
IRON SUPPLY 

of the human body 


The November, 1935, issue of the Journal of the 
American Dietetic Association reports a comparative 
study of bran and egg-yolk, a knoivn rich source of 
iron. 

The subjects were healthy young women. The con- 
clusions developed by the experiment were “that the 
iron of egg-yolk and of bran can be used with equal 
efficiency for the maintenance of iron equilibrium in 
the human adult” 

This study continues a series of researches, con- 
ducted over a period of five years, in which new con- 
tributions to our information on bran have been 
made. Some of these tests have confirmed the value 
of bran as a safe laxative food for normal people. 
Others have demonstrated that it does not lose its 
effectiveness ivith continued use. 

Further independent tests on men have indicated 
that the “bulk” in bran is often more effective than 
that found in fruits and vegetables. 

Laboratory studies have shoum that Kellogg’s Ali^ 
Bran supplies “bulk,” irhich absorbs moisture and 
gently cleanses the intestinal tract. This delicious 
cereal corrects constipation due to insufiicient “bulk.” 

All-Bran may be served as a cereal, with milk or 
cream, or cooked into mufiins, breads, etc. Sold by 
all grocers. Made by Kellogg in Battle Creek. 


The natural food 

THAT CORRECTS 
CONSTIPATION 

due to insufficient 



Blahd, M . E. 

“Surgical Indications for Peptic 
Ulcer and Its Surgical Manage- 
ment.” S. G. O., 62:20.3-212, Fch. 
1936. 

To the usual positive indications for 
surgical treatment of peptic ulcers 
(perforation, pyloric obstruction, and, 
occasionally, severe and uncontrollable’ 
hemorrhage) the author adds the deep 
penetrating type of ulcer. This latter 
type, he believes, is impossible to cure 
medically and when ■ ' recognized by 
X-ray examination (which is usually 
not difficult) should be subjected to 
operation. The type of operation pre- 
ferred is subtotal gastrectomy and a 
rather convincing proof of its superi- 
ority is offered. Analysis of statistics 
is presented showing a larger percent- 
age of immediate cures, there is practi- 
cally no secondary mortality, the dif- 
ference in primary mortality is more 
than compensated by mortality of 
secondary operations, jejunal ulcer is 
practically never encountered, and the 
patient is immeasurably more comfort- 
able in all ways including the liberality 
of his diet. 

A detailed illustrated description of 
the operation is included in the article. 

J. Duffy Hancock, Louisville. 

Bartlett, Willard, Jr., M.D., and 

Bartlett, Robert W., M.D. 
Perforation of the Gall Bladder 
with Massive Intraperitoncal 
Hemorrhage. J. A. M. A., Vol. 106, 
pp. 615, 616, Feb. 22, 1936. 

Perforation of the gall bladder is in 
itself a comparatively rare lesion, but 
when accompanied by massive hemor- 
rhage it is an event of extreme rarity. 
Only two cases have been reported in 
the literature since 1900. 

This is the report of a case of a 65 
year old woman who entered the hos- 
pital with the complaints of abdominal 
pain, distention of the abdomen and 
constipation. 

In the past year the patient has had 
two acute attacks of epigastric pain 
radiating to the interscapular area and 
relieved by vomiting. Two days before 
admission, the patient had a similar at- 
tack not relieved by vomiting and fol- 
lowed by pi’ogressive distention, not re- 
lieved by enemata. The patient had 
seven attacks of vomiting in the three 
days, and one bowel movement shortly 
after the onset of the attack; there was 
no passage of the stool or flatus after 
that. 

Physical examination of the patient 
upon entering the hospital revealed an 
obese, dehydrated woman with severe 
abdominal distress. The abdomen was 
distended and presented generalized 
tenderness, no rigidity, but dullness in 
the flanks. Pelvic and rectal exami- 
nations were negative. Temperature 
104.4; pulse — 102; respiration — 40; B. 
P.— 165/20; hemoglobin— 62 per cent; 
R. B. 0.-3,396,000; W. B. 0.-20,000. 





reasons for its efficiency. Every step in the process 
of making Petrolagar, from tests of raw materials 
on through each phase in its production, literally 
comes under the exacting scrutiny of the microscope. 
Because of this control Petrolagar can always 
be relied upon for its uniform consistency and action. 

Petrolagar is a palatable emulsion ot pure liquid petrolatum, (65% by 
volume) and number One Silver V/bite Kobe Agar-agar, accepted by the 
Council on Pharmacy and Chemistry of The American Wcdical Association 
for the treatment c{ constipation 

Polrolagor Laboratories, Inc., 8134 McCormick Blvd„ Chicago, IlL 
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The Schilling count showed segmented 
forms 78 per cent, stabs 10 per cent, 
lymphocytes, 11 per cent, and mono- 
cytes, 1 per cent. 

X-ray of the abdomen revealed dis- 
tention of the large intestine and 
cecum. 

Operation revealed a tear on the 
under surface of the gall bladder from 
which venous blood was welling. The 
peritoneal cavity was filled with about 
two liters of fluid blood. 

The patient progressed for a short 
time, but then took a turn for the 
worse, and rapidly succumbed to a 
broncho pneumonia. 

Autopsy revealed a rupture of a gall 
bladder, the seat of a chronic cholesy- 
stitis with cholelithiasis. 

Francis D. Murphy, Milwaukee. 

Hueper, W. C. 

Spontaneous Arteriosclerosis in 
Rats. Arch, of Path., 20:5, 708, 
Nov., 1935. 

In general it is agreed that experi- 
mental arteriosclerosis has been pro- 
duced only in rabbits and to a less ex- 
tent in guinea pigs, that such lesions 
have not been produced in other labora- 
tory animals. Spontaneous arterioscl- 
erosis in rats is supposed to be of in- 
frequent occurrence. Hueper reports 
the finding of arteriosclerotic lesions in 
the branches of the pulmonary artery 
in 12 rats out of a series of 75. In the 
arteries of no other organs were such 
changes observed. These rats were 
adult and their death had been pro- 
duced experimentally in a manner 
which could not have caused degenera- 
tive arterial changes. The lesions were 
found mostly in the large and medium 
sized branches near the points of bifur- 
cation. Multiple plaques were usually 
present. The majority of lesions con- 
sisted of cone shaped calcified foci, 
covered by endothelium, projecting into 
the lumen. They were located in the 
subendothelial tissues and frequently 
extended into the media which showed 
local hyaline degeneration. There were 
at times indistinctly outlined streak 
like formations which involved only the 


media, and, again, small hyalinized 
areas containing calcifications were ob- 
served involving only the media. The 
intima covering the foci was usually 
thickened and the seat of cellular in- 
filtration. There existed more or less 
hypertrophy of the media in many of 
the smaller arterial branches. Complete 
obliteration of the lumen was observed 
once. The deposition of lipoids in the 
walls of these vessels was not studied. 

N. W. Jones, Portland, Oregon. 

Huet, P. 

Prolapse of the Lowered Colon in 
a Case of Resected Rectum. Opera- 
tive Cure by Hystero-Hyero-Pexie 
(Utoro-Sacral Fixation). (Prolap- 
sus du colon abaisse ehez tine 
amputee du rectum. Cure opera- 
toire par hystero-hyero-pexie. Fixa- 
tion utero-sacree). J. de Chir., 
Tome i6. No. 6,p. 36S-SGB, 1 Fig., 
Sept., 1935. 

Having a case of his own to deal 
with, the author describes a technique 
capable of yielding good results where 
prolapse of the lowered loop of colon 
occurs following amputation of the 
rectum for cancer. Several fruitless 
operations having been tried previously 
and the classic method of the oblitera- 
tion of the pouch of Douglas has been 
judged impracticable. The author con- 
ceived the idea, for this case, of utiliz- 
ing the uterus and broad ligaments for 
filling in the pelvic excavation. For 
this purpose he fixes the fundus of the 
uterus to the promontory after trans- 
verse incision of the peritoneum, in 
front of the bony prominence after 
separation of the fatty pelvic tissue 
and denudation of the fibro-periosteal 
layer which cover the anterior surface 
of the sacrum. The posterior surface 
of the fundus is fixed to the fibrous 
presacral tissue by three bridges of 
linen thread. The pouch of Douglas is 
obliterated by the fixation of the round 
ligaments to the superior inlet. On the 
right, the whip stitch is continued and 
closes the breech completely. On the 
left the whip stitch is stopped at the 
point where it encounters the pelvic 


colon, thus aiding the latter in its easy 
descent into the pelvis. Four or five 
separated sutures drawn together fix 
the pelvic colon to the broad ligament, 
closing all communications between the 
large cavity and the pouch of Douglas, 
henceforth excluded. The superior lip 
of the incision of the presacral peri- 
toneum is sutured to the anterior sur- 
face of the fundus uteri thus peri- 
tonealizing the suture of the utero- 
sacral fixation. 

Cure has been maintained since two 
and one-half years. 

The test of time attributes to this 
opei-ation a curative value. It is ap- 
plicable to the non-hysterectomized 
woman when all possibility of preg- 
nancy has disappeared; it may not be 
practiced until after the menopause; if 
the uterus conserves dimensions allow- 
ing it to be brought without rough tear- 
ing in contact with the sacrum. It is 
an exceptional procedure, hut on occa- 
sion, a definite cure. 

Pierre Smith and Thomas Farmer, 
Montreal, Canada. 

Hunt, V. C., and Budd, J. W. 

Transduodcnal Resection of the 
Avipula of Vater for Carcinoma of 
the Distal End of the Common 
Duct. S. G. 0., Vol. $1, No. 5, pp, 
051-661, Nov., loss. 

The incidence of malignant disease of 
the periampullary region can not be 
stated with very great accuracy since 
such conditions in that situation have 
received but little attention until re- 
cently. Certainly the number of cases 
attached surgically is a very low esti- 
mate of their incidence. One-third of 
all new gi’owths of the bile ducts orig- 
inate in the lower end of the common 
duct and practically always they are 
carcinomas. 

The age incidence of malignancy of 
the periampullary region corresponds 
with the age incidence of malignancy 
elsewhere. The clinical manifestations 
of such conditions are usually those of 
common bile duct obstruction and of 
duodenal ulceration with bleeding and 


X-Ray Tip Weighted Reodenal Tube 



Note the nine eyes, which extend for 10" so that when tube Is In duodenum, drainage from the stomach and duodenum can be 

same time; also that the end for SVa" Is processed to appear opaque In X-ray or fluoroscopic examinations, and that the tip is weighted, inus 

the tube is easily carried Into the duodenum. French Scale sizes 14 and 16 only. Each in box. 

No. D-96-^a$ illustrated, price each $2.50 A new tube designed and used 

No. D-96X— Tube only, without connections, price each........ 2.00 at the University of Minnesota. 

For Male by all good Margieal sapply houMes or write mentioning dealer* s name to 

Clay- Adams Co. WHOLESALE mSTRIBTJTORS 23 EAST 2GTH ST., NEW YORK 


For Difficult Feeding . 

OVALTINE 


in a drink 




OvALTINE used as a liquid diet owes much of its 
reputation as an invalid food to the fact that it will fre- 
quently nourish where ordinary foods arc badly borne. 

Because of its high nutritive value, its ready digesti- 
bility, its palatability, Ovaltine now occupies a prom- 
inent place in the dietetic treatment of disease. 

Ovaltine provides nutriment for the body’s needs 
for energy, and material for its structure and function. 
It is useful in such conditions as Child Malnutrition, 
Fevers and Infectious Diseases, Wasting Diseases, Con- 
valescence, Before and After Operations, Old Age and 
wherever it is desirable to supply food quality in an 
easily digested form. 

There are three main reasons why Ovaltine is of 
value in such cases. 

First, its addition to milk results in the production of finely 
comminuted, soft curd particles in place of tough curds. 

Second, the nutrients provided are all in readily digestible 
form. 

Third, Ovaltine reinforces milk with proteins, carbohydrates 
and fats. It is also a good source of Vitamins A, B, G and D, 
and furnishes important minerals such as calcium, phosphorus 
and iron. 


OV/ILTINE / 

oJhe Swiss Food-Drinko 

f^Qw made in V. S. jr:?***^ 

I -rr—T"-; 1 




Thts offer is limited to practicingr physicians 

FHE WANDFR COMPANY D JsT 

180 No Michigan Anc .Chicago. Ill 

Please send me, ithout charge, a rcgula' siec package of Ovaltine I vidence of 
my professional standing is enclosed 


« ffjt f nlif A**’*' 


MSfilSS 



Fill in the coupon for Professional Sample 

Why noi let us send you a trial supply 
of Ov.altinc? If you arc a practicing phv- 
sician, send the coupon logctiier unli 
your card, letterhead or other indica- 
tion of your professional standing. 


231 



282 


American Journal of Digestive Diseases and Nutrition 


secondary anemia. Diarrhea has been 
a frequent symptom. 

Most carcinomas of the periampul- 
lary have been found at autopsy to be 
removable surgically. Death usually 
occurs before metastases appear. The 
mortality following radical extirpation 
of carcinoma of the periampullary 
region ranges between 30 and 70 per 
cent. 

The modern one-stage operation of 
excision of the growth and reimplanta- 
tion of the ducts carries the lowest mor- 
tality. Palliative operations whereby 
biliary obstruction is relieved by some 
anastomatic procedure between the gall 
bladder and upper gastro-intestinal 
tract, even though executed with con- 
siderable risk are often productive of 
much palliation. 

The author reports one case of suc- 
cessful transduodenal resection of the 
ampulla of Vater for carcinoma of the 
distal end of the common duct and ab- 
stracts of seventeen additional cases. 
Seven figures, two tables and a biblio- 
graphy accompany the article. 

Nelson M. Percy, Chicago. 

Glenn, P. 

Colostomy of the Transverse Colon. 

S. G. O., Vol. Cl, No. S, pp. 629- 

63i, Nov., 1935. 

The author points out that transverse 
colostomy as an emergency operation, 
or as a preliminary measure in the 
treatment of lesions of the lower sig- 
moid and rectum possesses certain ad- 
vantages over lumbar or inguinal colos- 
tomy. First, the bowel is always freely 
mobile and may be delivered into a 
right rectus incision with a minimum 
of trauma; the bowel content at that 
point is non-irritating to the skin. 
Second, a transverse colostomy is far 
removed from the operative field and 
does not endanger the asepsis of any 


procedure on the bowel distal to it. 
Peritonitis is a frequent and serious 
complication of procedures on the lower 
sigmoid and rectum. 

Transverse colostomy is not a major 
procedure. Through a muscle splitting 
high right rectus incision a loop of 
transverse colon is elevated and held in 
place by means of a glass rod passed 
through a rent in the transverse meso- 
colon. The closure of the wound is de- 
signed (1) to anchor the intestine, (2) 
to prevent the peritoneum from tear- 
ing, (3) to isolate the rectus muscle, 
and (4) to avoid herniation of the 
bowel. The posterior leaf of the sheath 
of the rectus is closed and sutured to 
the bowel wall with medium silk 
sutures. The anterior leaf of the sheath 
of the rectus is now sutured to the peri- 
toneum, and in the case of obese 
patients, the skin is drawn down to the 
fascia. Vaseline gauze is placed about 
the bowel and covered with the same 
type of dressing; after 3G to 48 hours 
the bowel is opened. If it is deemed 
necessary to decompress the bowel at 
the time of operation that may he done 
by introducing a needle into it after a 
purse string suture has been put in 
place. A catheter or glass tube may be 
inserted in the same manner. A large 
sized glass rod is inserted through a 
short incision in a tenia opposite the 
mesenteric attachment of the bowel, if 
immediate decompression is not deemed 
necessary. After six or seven days 
that tube is removed. The glass rod is 
usually removed before the drainage 
tube is withdrawn, but it may be left in 
place several days longer if the loop 
tends to retract or if it is desired to 
prevent any of the fecal stream from 
passing into the distal segment of 
bowel. The patient soon learns that a 
degree of constipation enables him to 
reduce the number of evacuations of his 


bowels to one or two a day. A dressing 
of absorbent material guards against 
soiling. 

When it is desired to close the colos- 
torny that may be accomplished by in- 
cising the skin about the colostomy, 
then carefully dissecting away the sub- 
cutaneous tissues and fascia until the 
peritoneum is seen, after which the ex- 
cess tissue is cut away and the opening 
in the bowel closed transversely. If 
there has been a herniation of omentum 
or bowel about the colostomy, it may be 
necessary to deliver that part of the 
transverse colon outside the abdomen. 
Such a closure must be considered as 
contamination of the peritoneal cavity 
but peritonitis or abscess formation 
rarely occurs. A subcutaneous drain is 
recommended. After closure of the 
colostomy the patient is given nothing 
by mouth for 24 hours, then only clear 
fluids for 48 hours after which full diet 
with mineral oil may be given. 

Nelson M. Percy, Chicago. 

Moorehead, M. T., and McLester, 

James S. 

Abdominal Apoplexy. J. A. M. A., 
Vol. 106, pp. S7S-SU, Feb. 1, 1936. 

Fatal nontraumatic hemorrhage into 
the peritoneal cavity of a male, without 
malignancy, is a rare vascular accident. 
Several cases of massive intraperitoneal 
hemorrhage have been reported, but 
most of these have resulted fiom 
tiauma, cancer or disease of the female 
generative organs. Three nonfatal 
surgical cases have also been reported. 

Two unusual cases of hemorrhage 
into the peritoneal cavity are reported 
here. The one case was being treated 
for vascular hypertension, Bright's dis- 
ease, and syphilis. The patient died 
suddenly after twenty-seven days’ hos- 
pitalization with symptoms of internal 
abdominal hemorrhage. Autopsy of 
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this case revealed atherosclerosis of the 
gastric artery with rupture at the junc- 
tion of the left and right branches. 
The other case was one admitted for 
the treatment of pulmonary emphysema 
and myocarditis with the complaint of 
dyspnoea and precardial pain of several 
years duration. The patient died on the 
forty-sixth day after admission, also 
with symptoms of internal abdominal 
hemorrhage. Autopsy revealed a rup- 
tured, dissecting aneurism of the su- 
perior mesenteric artery. 

Francis D. Murphy, Milwaukee. 


Studley, Hiram O. 

Percentage of Weight Loss, J, A, 
M. A., Vol. 106, pp. ^58-^61, Feb. 
8, 1986. 

The surgical treatment of peptic 
ulcer has greatly reduced the mortality 
rate, especially of those cases which 
ruptured into the peritoneal cavity. 
The mortality rate has, however, not 
been reduced below 10 per cent in un- 
complicated cases of peptic ulcer. The 
purpose of this article was to show the 
relationship between weight loss and 


recovery from surgically treated ulcer 
cases not complicated by rupture. 

The weight loss was determined by 
subtracting the pre-operative weight 
from the weight before the onset of the 
peptic ulcer. Of fifty patients studied, 
the weight loss was determinable in 
forty-six of them. It was found that 
in the group whose weight loss was ap- 
proximately 20 per cent, the mortality 
rate was 33 and one-third per cent, 
while in those who lost less, the rate 
was 3.B per cent. 

Because of the aforementioned obser- 
vations, it seems that another major 
complication has been added to those of 
peptic ulcer: namely, loss of weight, 
and should therefore receive the indi- 
cated pre-operative preparation. 

Francis D. Murphy, Milwaukee. 

Laplace, R., and Brocard, H. 

Ulcerations gastrigues consecutives 
a I’injcction perisplanchnique de 
substances toxiques. C. rend. Soe. 
Biol, Paris, 119:112-118, 1935. 

The authors injected alcohol, lead 
acetate and nickel sulphate around the 
left splanchnic nerve in guinea-pigs. 
Post-mortem examinations showed 
haemorrhagic or ulcerative gastric 
lesions. Similar lesions were produced 
by either ligation or electrical stimula- 
tion of the nerve. 

M. H. F. Friedman, Montreal. 

' SURGERY OF THE LOWER 
COLON AND RECTUM 

Howet, Fr. (Brussels). 

Pathogenesis and Surgical Treat- 
ment of Prolapse of the Rectum. 
(Pathogenic et traitemcnt chinir- 
gical du prolapsus du rectum), 
J. de Chir., Tome ItS, No. 6, pp. 
877-908, June, 1985. 

Following a study of five cases of 
complete prolapse of the rectum ob- 
served in the service of Lenormant, the 
author reviews briefly the progress 
made during the past 30 years in the 
understanding of the pathogenesis and 
in the treatment of this condition. Ac- 
cording to Cruveilhier-Ludloff there are 
four anatomical varieties: 

1. Invagination of the mucosa (pro- 
lapsus ani) 

2. Invagination of the inferior por- 
tion of the rectum through the anus 
(prolapsus ani et recti) 

3. Invagination of the superior part 
of the rectum into the inferior portion 
(prolapsus recti) 

4. Precipitation through the anus of 
an invagination of the colon (prolapsus 
coli invaginati). 

Etiological data. As for hernia the 
etiology of prolapse of the rectum is 
governed by effort either single and 
strong (delivery), or repeated and 
weak (constipation), diarrhea, alter- 
nating constipation and diarrhea, irri- 
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tated rectum, tenesmus, hemorrhoids, 
intestinal worms, efforts of micturition, 
urethral stricture, hypertrophy of the 
prostate, stones in the urinary bladder, 
chronic cough. 

Morbid anatomi/ of rectal prolapse. 
Not well understood. If the lesions of 
the rectum have been established with 
accuracy due to examination of the re- 
sected portions, those of the neighbor- 
ing parts have not, except incompletely, 
due to a lack of sufficient autopsy ma- 
terial. However, two factors stand out 
clearly by reason of their constancy: 
the abnormal mobility of the rectum 
and the excessive depth of the pouch of 
Douglas. These two anomalies are es- 
sential to and characteristic of a rectal 
prolapse. 

Pathogenesis. The pathogenesis which 
should be looked at from the anatomical 
point of view is based on two orders of 
facts ; 

1. The normal mode of fixation of 
the rectum; 

2. The exact anatomical lesions ob- 
served in those suffering from prolapse 
of the rectum and, in particular, the 
lesions affecting the normal means of 
fixation of the rectum (Lenormant). 

The Author observes that these two 
points are not yet well established and 
he expounds the different theories re- 
lative to the pathogenesis of these 
lesions. He concludes thus : “Prom 
this, we believe that to close the pouch 
of Douglas and to prevent all possi- 
bility of invagination of the rectum 
should be the two essential steps of the 
operative cure of rectal prolapse.” 

Operative treatment of the rectal 
prolapse. Methods of cutting off the 
pi elapsed portion. I. Resection by 
scalpel. The Author describes the pro- 
cedure most commonly employed, that 
of Mikulicz. He explains the different 
modifications of this method and the re- 
sults obtained by different surgeons. 
This procedure, however, maintains an 
appreciable mortality, frequent recur- 
rences due to the persistance of the sac 
and frequent strictures due to suturing. 
These three arguments condemn the re- 
section (Lenormant). The Author con- 
cludes that in view of the serious con- 
sequences which may ensue it is unwise 
to resect the prolapsed rectum, except: 
(1) 'When it is ii-reducible or (2) when 
there is danger of introducing in the 
pelvic cavity a septic focus e. g. where 
the rectum is gangrenous or very ulcer- 
ated or where there is a strangulated 
hydrocele. 

II. Method of keeping the reduced 
rectum in place. The theories of patho- 
genesis have served as the basis of 
these methods. 

1. Procedures to reconstruct the 
pelvic floor: (a) Shortening or con- 


traction of the sphincter ring; (b) Sub- 
stitution of the sphincter by the method 
of Thiersch; (c) Strengthening of the 
sphincter by strips of muscle; (d) 
Myorraphy of the levatorcs ani; 
(e) Muscular or aponeurotic strips 
strengthening the pelvic floor. 

These different methods are reviewed 
and commented upon. 

2. Procedures which have for their 
aim the suspension of the rectum: 

(a) Rectopexy (posterior and later- 
al) ; (b) Colopexy; (c) Fixation of the 
pelvic colon to the anterior abdominal 
wall; (d) Fixation of the pelvic colon 
to the pelvis. 

3. Procedures of ivhich it is the aim 
to efface the pouch of Douglas (notably 
the method of Moscowitz) : 

Then the Author, In more than three 
detailed pages, give the results of the 
operation which has for its object the 
suspension of the rectum. 

III. Resection of the mucosa only 
(Procedure of Delorme-Juvara). 

Technique, advantages and incon- 
veniences of the method are clearly set 
forth. 

The last chapter deals with the choice 
of operation wth special reference to 
the general condition of the patient and 
the local condition. 

Cases where resection by the scalpel 
is the only traetment possible: 

1. Irreducible collapse; 2. Strangu- 
lated rectum; 3. Strangulated hadro- 
cele; 4. Extensive and deep ulceration 
of the rectum; 5. Stricture; G. Invagi- 
nation by malignant tumor. 

Outside of these eventualities, resec- 
tion should not be employed because of 
the immediate danger of hemorrhage 
and infection, especially of stricture, 
even after several months. 

When the prolapse may be reduced 
without danger, three methods are es- 
pecially recommended: 

Colopexy of Quenu and Duval is the 
most nearly perfect and the least dan- 
gerous, to be completed, in case of need, 
by a posterior perineorrhaphy and by 
tlip silver wire encircling of the anus. 
If laparotomy is contraindicated is it 
necessary to limit oneself to a less 
shocking perineal operation and to em- 
ploy the technique of Delorme-Juvara? 
If the physical or psychic state of the 
patient prohibits the use of this latter 
procedure, one may do the encircling 
of the anus with metal wire under local 
anesthesia. 

The Author presents thirteen unpub- 
lished observations, 5 colopexies, 3 
operations employing the Delorme- 
Juvara technique, 6 encircling of the 
anus. A detailed bibliography com- 
pletes the work. 

Pierre Smith and Thomas Parmer, 
Montreal, Canada. 
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work but still reguires freauent meals. Pablum can be prepared quickly and conveniently at the office or shop simply by 
adding milk or cream and salt and sugar to taste. Pablum has the added advantage that It can bo prepared In many 
varied ways — in muffins, mush, puddings. Junket, etc. Further, Pablum is so thorougbly cooked that its cereal.starch has 
been shown to be more quickly digested than that of farina, oatmeal, cornmeal, or whole wheat cooked four hours In a 
double boiler (studies n vitro by Ross and BurriiP). In addition to the above advantages, Pablum Is the only bise.form. 
ing cereal (except Mead's Cereal which is the uncooked form of Pablum). 

Pablum (Mead’s Cereal thoroughly cooked} constate of wheatmeal, oatmeal, eommeal, tcheat embryo, alfalfa, yeast, beef 
bone, iron salt and sodium chloride. Bibliography on request. 

MEAD JOHNSON & COMPANY - - EvansviUe, Indiana, U. S. A. 


Please enclose professional card when reqnestinjr samples of Mead Johnson products to cooperate in preventing their reaching nnauthorired persons. 


BILE SALTS 

Fairchild 

The sodium glycocholate and tauro- 
cholate, the salts of conjugated colic 
acids in their native association as 
separated from fresh ox gall. 

A stable dry powder; uniform in com- 
position; efficient for the well known 
therapeutic uses of ox-gall — ^in disorders 
due to faulty bile functioning. 

Bile Salts preferably to be dispensed 
in capsule by itself, or in combinations 
in powder. 

Offered in powder, oz., 1 oz. vials; 
in capsules, each three grains Bile Salts. 

Fairchild Bros. & Foster 

New York 



TNDICATED in hepato-Biliary dis- 
orders when dependable cholagogue 
and choleretic action is desired. 

In prescribing Exicol you have the 
advantage of an effective therapeutic 
agent checked in the animal labora- 
tory and clinicodly. 

Exicol therapy is based' on latest 
known and accepted physiologic 
principles governing the biliary ap- 
paratus. 

ACTION : I. It stimulates gall bladder evacu- 
ations (Cholagogue) and 
2. Increases bile flow from the liver 
(Choleretic). 

DOSE : 2 capsules t. i. d. a. c. 

In boxes of 36 and 100. 

Literatare and samples on request 

Brooklyn Scientific Products 
Company, Inc. 

80 Fourth Ave. New York, N. Y. 
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SECTION I — Clinical Medicine: Diseases of Digestion 


The Use of Chondroitin in Idiopathic Headache (Including Migraine)' 


By 

LATHAN A. CRANDALL, Jr., M.D., Ph.D. 
GEORGE M. ROBERTS, M.S., M.D. 
and 

LOWELL D. SNORE, M.D. 

CHICAGO. ILLINOIS 


•^HE use of chondroitin (chondroitin sulphuric acid) 
in the treatment of idiopathic headache of the 
migraine tj’pe was made the subject of a preliminary 
report in 1933 (1). This study has been continued 
and extended to include data on 151 patients over a 
maximum period of 3 years. Our results warrant dis- 
cussion on tivo grounds: first, the demonstration that 
chondroitin exhibits a definite physiologic action; 
second, the possibility that this substance may prove 
to be of therapeutic value in prevention of idiopathic 
headache, a field in which treatment is too frequently 
unsatisfactory. 

Our interest in the action of the carbohydrate frac- 
tions (prosthetic groups) of the mucoproteins was 
aroused by the apparent systemic effect of mucin in 
certain experimental animals. Since such an action 
could hardly be attributed to the protein fraction of 
mucin, we attempted to prepare mucoitin (tlie pros- 
thetic group of mucin). But mucoitin is difficult to 
prepare in quantity, whereas chondroitin (the very 
similar carbohydrate group of chondromucoid) can 
easily be made in large amounts. We therefore studied 
the action of chondroitin in patients with "peptic” 
ulcer, and found some evidence of beneficial action (2). 
Certain of these ulcer patients complained of head- 
ache of the migraine tj’pe, and the admini.stration 
of chondroitin seemed to reduce the frequency and 
severity of the headache to a marked degree. We there- 
fore continued with the studj' of chondroitin in un- 
complicated idiopathic headache. 

Chondroitin sulphuric acid is a definite chemical com- 
pound composed of 2 molecules of glucuronic acid, 2 mole- 
cules of galactosamine to which acctj'l radicals arc at- 
tached, and 2 sulphate groups. Its chemistry is discussed 
by Levenc (3). In order to be able to prepare large 
amounts for administration to patients it was neccssarj’ 
to develop a simple method of preparation which avoided 
the use of barium or other toxic materials. The method 
used consists e.sscntinlly of e.vtracting cartilage with 2*^^ 
.sodium hydroxide, neutralizing the alkali, .and precipitat- 
ing with alcohol. Material so prepared contains a certain 
percentage of impuritj-. For approximately 1 j'oar it was 
purified bj' precipitation with glacial acetic acid; more 

«From the Dcfiirtmciit of rhy-loliw}- mil PhnnnnroVry. Rtici Ihr De- 
pnrlnicnt of Norths ostt'ni Univcn*ity School, 

Chlfaj:o. Illinois. 

KuhmUlcd March 12. 103G. 


recently wo have been using a product which con'.aiin ap- 
proximately 2o'rc of impurity (chiefly .'•alts .and protein ( S. 
The clinical results with the less purr propamlinn nrr tn- 
tircly compar.nblc with those obtained with the purifiid 
product. The amount of chondroitin sulphuric acid pu ' 'it 
has been determined by analyzing for glucuronic aeui. 
('!). Sulphate annly.'c.s have indicated that the thooirtic.".! 
amount of sulphate radical is not present. The product 
therefore is actually a mixture of chondroitin sulphuric 
acid and chondroitin. We have preferred to U'o the hitter 
term since it is equally descriptive. 

THE USE OF CHONDROITIN IN IDIOPATHIC 
HEADACHE 

We have purposely included in our .■-erios jd! avail- 
able cases of headacbe whirh could not be a.scribul {n 
a known cause. Although a more or less definiu 
sj'ndrome termed migraine is generally recognized, we 
are totally ignorant of its etiology am! it is iniim^siMc 
to saj’ whether those headaches which do not jirt'-uU 
the classical features of migraine are never* heloss op 
the same basi.s, whether t'lns.sicnl migraine fo.’-nts a 
group bj' itself, or whether there may he more tl’.or. 
one cause of migraine and that we may tlurefore b' 
using this single teiTn for more than one entity 

For purposes of .studj’ in this field it is highly (ie- 
sirable to set up rigid criteria, in .‘’o far as po'".ih!<>, 
in order that similar cases may be studied by various 
workers. We have therefore cia^-sifud n‘- migraine 
only those patients having: (1) Both ii fr-.mily history 
of periodic headache and a definite periodicity in the 
patient for a term of .venr.s; (2> Having at ;onie time 
2 of the following 3 diaracteri.stics ; (in aura <!i) 
nausea and or vomiting (c) unilateral headache. 

Others have noted the tendency for nau c;; .ami 
vomiting to piay a predominant part in the picture 
when the atlack.s of migraine begin in childhood, and 
for these symptoms to become le-s .and h'-s jiromincnt 
with advancing j’cars. Wc have further notr d. and have 
verified our observation bj’ discU'-'-ion ’aith ’dher.s, that 
as attacks of tj'pical migraine hreotne more .and more 
frequent a.s the patient reaches middle life there i‘- a 
tendency toward the development of fnagient. jierhaps 
dailj", headache of a different character. A nuinlKT of 
p.atients who have characteristic attacks of migraine 

•SsppliM I'j" nf Tit* WIl* •- -i*. * 

2^0 
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Table I 


Cases of Classical Migraine 



* G — satisfactory 
F — fair 

O — less than 50% improvement 


occurring perhaps every 7 or 14 days also complain of 
less severe headaches, not preceded by an aura or ac- 
companied by nausea or vomiting, -which may be much 
more frequent to the point of being present constantly. 
Such atypical headache, occurring in patients with 
migraine, we have termed "interval headache" for 
purposes of description. In patients presenting typical 
attachs of migraine interspersed with atypical “inter- 


val” headaches, both types of headache have ordinarily 
improved to about the same degree whenever there 
has been a response to any form of treatment. 

Patients ivith headache which does not fulfill all of 
the criteria for migraine but who have idiopathic 
headaches of the migraine type we have grouped under 
the classification “migrainoid.” The majority of our 
cases are dispensary patients and in some instances 
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Table I (Cent.) 

Cosca of ClasBical Mipraiitr 
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• G — fatisfactory 
F — fair 

O — !(^a tlian improvement 


information concerning the incidence of liendache in 
the family is lackinp, or there may be a positive family 
history and definite periodicity of the headache tvith 
nausea and vomitinp but bilateral pain and no aura. 
Such cases miplit be presumed to bo raipraine, but they 
verpe gradually into the type in which bears no re- 
semblance to classical migraine. This last group, 
which we have termed "simple idiopathic head.ache" 
c.\hibit.s little more than head pain which may be 


constant or periodic. The chief niejit <if '•'.ah a eh- 
fication is to di.Bfingiiivh tho-e p-itiinl-- v.ro nrqin - 
tionabl.v c.vhihit the migmine '-.Midroine. >.o that a lom- 
parison of our results with thosii nf otlu'rs in je' 

The treatment of idiop.'dhic lu'.'idache nith tin ; uri- 
ficd chondroitin fir.st rnifiloyid w.-.s f.arricd out .as 
previously described fl). Tho matcrird u-'rd durinr 
the last 2 ye.ar- niu*-! he gnen in .s'-mf.’.hat largfr 
dosage because it contain® aiipro'rimately 2.'''^ r.f iju'rt 
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material. We begin routinely with 4 capsules (8 grains 
each) 3 times daily before meals and continue this 
dosage until some impression of the response of the 
patient is obtained. If after the first month or two 
the result is not satisfactory, the dosage may be in- 
creased to 18 or 24 capsules daily. Our experience 
indicates that the division of the daily dose into 3 parts 
taken before meals is not essential. It is essential that 
the patient take the full number daily. We have not 
suggested a reduction in dosage until a thoroughly 
satisfactory response has been maintained for a period 
of several months ; the number taken daily may then be 
decreased in some instances although we have no cases 
in which fewer than 6 capsules daily are necessary to 
prevent the attacks. 

Because of the well kno\vn tendency for patients 
with migraine to improve temporarily when placed on 
any new form of therapy a number of the patients who 
had responded satisfactorily to chondroitin were given' 
similar capsules containing calcium lactate and were 
not informed of the change. Others were started on 
calcium lactate in this form and continued on such a 
placebo for 1 month. Not all patients who discontinue 
chondroitin have a prompt recurrence of attacks. 
Therefore the substitution of calcium lactate in those 
cases on treatment did not always result in exacerba- 
tions. Where the attacks did recur there was again 
a prompt improvement when chondroitin was again 
given. When 15 patients were given calcium lactate 
in capsules as their first medication, 8 reported marked 
improvement when chondroitin was substituted with- 
out their knowledge of the change. Another control 
of the psychogenic factor was unwittingly carried out 
when a change in the method of preparation of the 
chondroitin resulted in an inactive product. We wei’e 
not aware that the new product was ineffective until 
the patients on treatment at the time reported recur- 
rences ; when given chondroitin made by the standard 
process these patients again reported satisfactory re- 
sults. 

Tables I, II, and III show the results obtained by 
the administration of chondroitin in cases of migraine, 
migrainoid headache, and simple idiopathic headache 
respectively. The patients were not selected, except 
that each was carefully examined to exclude possible 
known causes of headache. Of the patients exhibiting 
apparent benefit none are included who have been 
under treatment for less than 4 months. In those 
showing no improvement the administration of chon- 
droitin was continued for at least 2 months, since the 
response in some cases is slow. Success of the treat- 
ment was estimated by the change in frequency and 
severity of the attacks. The headaches were graded 
severe if the patient was completely incapacitated, 
moderate if able to be up and around but not able to 
engage in ordinary activity, and slight if they were 
not troublesome. 

It is interesting to note that between 45 and 50% 
of patients in each of the 3 groups obtained satisfac- 
toiT relief from their attacks. This suggests that there 
may be no essential difference in the etiology of idio- 
pathic headache whether it manifests itself as typical 
migraine or as simple headache without the character- 
istics of the migi’aine syndrome. We consider that 
satisfactory results have been attained when the 
patient has so few or such slight attacks that they are 
no longer a source 'of annoyance and would not lead 


him to consult a physician. Actually many of these 
individuals have had no attacks during the course of 
treatment. However, we have observed that patients 
who have progressed satisfactorily for 4 to 8 months 
without any headache may have an attack as the result 
of psychic trauma. Headache in such instances has 
followed the death of the husband, loss of the home 
by fire, loss of employment, marital difficulties, etc. 
After attacks so precipitated the patient will ordi- 
narily be headache free for a further long period. 
Such cases are considered to have had as good a result 
as those who remain completely free from headache for 
long periods in the absence of any outstanding mental 
or physical upset. It is apparent that the administra- 
tion of chondroitin acts to “increase the headache 
threshold,” rather than to remove completely the un- 
derlying cause. 

Patients in whom the response is classified as “fair” 
have reported at least a 50% reduction in frequency 
or severity; in case of question as to the percentage 
decrease they are termed not relieved. Patients with 
a “fair” result are often most grateful, since many of 
them have failed to obtain any benefit from other 
forms of treatment. 

No untoward effects have been obsei’ved as a result 
of the continued administration of large amounts of 
chondroitin to patients or experimental animals, with 
the exception that some individuals may report an in- 
crease in flatulence which as a rule subsides within 
the second week. Where the flatulence is associated 
%vith an “irritable bowel” chondroitin in a few cases 
may produce enough distress to be troublesome. Com- 
plete elimination of starchy foods and uncooked fruit 
or vegetable from the diet will usually make it possible 
for these cases to remain symptom-free on chondroitin. 
Where such dietary measures have been introduced 
chondroitin has been discontinued and the effect of the 
diet alone has been ascertained. In some instances 
such a dietary regime produces improvement, but very 
rarely satisfactory relief. 

A marked subjective sense of improvement has been 
reported by a number of individuals who previously 
complained of a constant sense of fatigue. Such a re- 
sponse is most difficult to evaluate and is only men- 
tioned because so often spontaneously described by 
the patients. This increased sense of well-being usually 
accompanies relief of headache and may therefore be 
due to the absence of periodic incapacitation. How- 
ever, it may be so striking as to suggest that it is not 
secondary to freedom from attacks, and is occasionally 
seen in patients that report only slight improvement in 
headache. It may be accompanied by an increase in 
appetite; a number of patients have gained weight. 

When the daily administration of chondroitin is dis- 
continued many patients remain headache-free for a 
considerable period of time. In fact, 2 have reported 
intervals of more than 9 months of freedom after 
taking chondroitin for only 4 weeks; these cases are 
not included in our series, since such an exceptional 
result leads us to suspect a psychogenic factor. In the 
majority of patients there is a recurrence of the 
typical symptoms within a few weeks after discon- 
tinuing the therapy. Some may have an attack if they 
omit their regular dosage for even 1 or 2 days. In a 
number of patients who have been on treatment for 
several months the attacks have not returned for 3 to 
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Table II 
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Table III 

Non-Migrainous Idiopathic Headache 
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36 

4 

3-14 

Rare 

Mod, 


G 

73 

F 

54 

30 

4 

10-14 

10-14 

Mod. 

Mod. 

0 

74 

F 

42 

40 

5 

3-7 

21 + 

Mod. 

Mod, 

F 

78 

M 

49 

44 

4 

1 

Rare 

SI. 


G 

79 

M 

31 

12 

2 

1-14 

1-14 

Mod. 

Mod. 

0 

105 

M 

39 

33 

8 

1 

Rare 

SI. 


G 

114 

F 

32 

12 

3 

1 

1 

Mod. 

Mod. 

0 

116 

M 

33 

31 

6 

2 

7 

Mod. 

Mod. 

F 

113 

F 

40 

40 

4 

5-7 

Rare 

Sev. 


G 

125 

M 

35 

7 

4 

6-14 

Rare 

Sev. 

— 

G 

132 

M 

57 

32 

2 

^ 1 

1 

Sev. 

Sev, 

0 

139 

M 

34 

2S 

16 

1-5 

10-12 

Mod. 

SI. 

F 

141 

M 

47 

46 

2 

3-7 

3-7 

Si. 

SI. 

0 

142 

M 

37 1 

27 

6 

7-10 

14 + 

SI. 

SI. 

F 


* G — satisfactory 
F — fair 

0 — less than improvement 


6 months after discontinuation, and have then been 
present in a mild form. 

OTHER OBSERVATIONS ON MIGRAINE 

In patients not relieved by chondroitin we have used 
various methods of treatment suggested by others. We 
have also employed certain laboratory procedures in 
the hope of finding some method of classifying these 
cases. Certain obseiwations on such findings in the 
group presenting the classical symptoms of the 
migraine syndrome may be of interest. 

Methods of treatment other than chondroitin have 
included diet, calcium lactate, "Emmenin,” “Theelin," 
sodium thiosulphate, ergotamine, and pituitrin. Our 
dietary measures have been confined to prescribing a 
bland diet low in starch and containing a high propor- 
tion of cooked fruit and vegetable in cases with car- 
bohydrate intolerance and flatulence. Occasional im- 
provement results from such management but the 
result is rarely entirely satisfactory. Calcium lacta’te 
alone or in combination with diet has proven to be of 
little benefit. “Emmenin” and “Theelin” have been 
used where the attacks seemed to be related to the 
menstrual period; “Emmenin” has given good results 
in 2 out of 10 cases, “Theelin” in about the same pro- 
portion. Sodium thiosulphate given by intravenous 
injection in 1 gi'am doses twice weekly has usually 
failed when chondroitin has failed, but has further 
improved some patients who had obtained only a fair 
response with chondroitin. We have seen a number 
of patients who have previously been given ergota- 
mine. These cases, as well as those in which we our- 
selves have used this alkaloid, have responded promptly 
to subcutaneous injection although administration by 
mouth has been of little benefit; similar results are 
reported by others. It should be pointed out that 


ergotamine may so greatly increase the nausea, even 
though the headache is abolished, that the patient re- 
fuses its use. Pituitrin, 0.6 c.c. subcutaneously given 
early in the attack, has caused a cessation of all symp- 
toms in a number of cases. 

Our laboratory determinations have been of no as- 
sistance in the classification of cases. In confirmation 
of previous reports, we find an elevated plasma choles- 
terol in approximately 50%; this finding is not as a 
rule present when the headache can be ascribed to 
known causes but is not sufficiently consistent in 
migraine to be of value. Serum calcium determinations 
in 25 patients with classical migraine have given only 
normal values. Beazell and Crandall (5) have found 
the purine bodies of the blood to be within normal 
limits both during the attacks and in intervals of 
freedom; they have also been unable to confirm (6) 
the reported decreased output of female sex homone 
in the urine. Quantitation of the urinary sex hormone 
is so unsatisfactory at the present time that we ques- 
tion whether such studies can yield significant results. 
In some cases of migraine the basal metabolic rate 
tends to be low or at the lower limit of normal; this 
finding is perhaps even more common in idiopathic 


Table IV 

Summa.ry of Results 



Satisfactory 

Fair 

Less than 50% 
Improvement 

Migraine 

83 patients 

41 (49.4%) 

20 (24.1%) 

22 (2S.5%) 

Migrainoid 

47 patients 

23 (49%) 

11 (23.4%) 

13 (27.6%) 

Non-migrainous 
19 patients 

9 (49.4%) 

4 (21%) 

fi (31.6%) 
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Table V 

Age Distribution of Patients 



0-10 

11-20 

21-30 

31-40 

41-50 

51-60 


Migraine 

1.2% 

3.6% j 

20.6%, 

49.4%, 

19.3%, 

4.8%, 

1.2% 

Migrainoid 

0.0% 

2.1%) j 

17.0%, 

38.3%(, 

27.6%, 

10.S%o 

4.2%, 

Non~Mig. 

0.0%, 

5.3%) 1 

1 

0.0%, 

52.6% 

31.6%, 

10.5%, 

0.0%, 


headache not of the migraine type. Administi’ation 
of thyroid in such cases has been of benefit. 

BIECHANISM OP ACTION OF CHONDROITIN 
At present the most significant conclusion to be 
drawn from our results is; chondroitin produces a 
definite physiological effect on oral administration. 
Whether or not chondroitin proves sufficiently useful 
to be added to the list of agents which deserve trial in 
the individual case of idiopathic headache, the demon- 
stration of its action in any percentage of cases opens 
a new field. No physiological action of chondroitin or 
any of its constituents has been demonstrated previ- 
ously. Little is known of the metabolism of glucuronic 
acid in the body, less concerning glucosamine or galac- 
tosamine. We do not now have sufficient evidence on 
which to base a satisfactory theoiy which will explain 
the action of chondroitin, but certain studies which 
have been made may be recounted. 

In oi'der to determine whether chondroitin might 
cause improvement in migraine by altering conditions 


Table VI 

Sex Distrihxdion of Patients 



Migraine 

Migranoid 

Non-mierainous 

Males 

29%, 

23.5% 

68.5% 

Females 

71%, 

74.5%c 

31.5% 


in the gastro-intestinal tract, its effect upon the bac- 
terial flora of the stool and upon the secretion of bile 
have been studied. As stated in our preliminary re- 
port (1), Crandall and Lederer found no change in 
fecal flora when large doses of chondroitin were ad- 
ministered to normal individuals. Stinchfield and Cran- 
dall (7), using bile fistula dogs, found no change in 
biliary output following oral administration of chon- 
droitin although the general condition of the animals 
seemed to be improved. 

Further evidence of systemic action has been ob- 
tained from a study of the effect of mucin and chon- 
droitin in Eck fistula dogs by Crandall, Roberts, and 
Gibbs (8), who reported weight gains and improved 
general nutrition in these animals which ordinarily 
maintain their weight at about 25% of the pieopera- 
tive level. Gibbs and Crandall (9)_ have further studied 
the pi'otective action of chondroitin when given to dogs 
together with cinchophen. Animals receiving 100 mgm. 
cinchophen per kilo per day ordinarily die in 1 to 3 
weeks with evidence of marked liver damage and acute 
gastric or duodenal ulcex’S. When chondfoitin is added 
to the diet of such animals the length of life is ap- 


proximately doubled and the ulcerative processes be- 
come much more chronic. 

It has long been known that certain toxic substances 
are excreted in the urine in combination with glucui’- 
onic acid. The body manufacturers this substance, 
presumably in the liver. It is not known whether a 
deficiency of glucuronic acid ever occurs. The evi- 
dence thus far, however, suggests that the liver is con- 
cerned in whatever metabolic changes are brought 
about by the administration of chondroitin. Since we 
have given other products which contain glucuronic 
acid but no glucosamine or galactosamine and have 
obtained some benefit in idiopathic headache (1), it 
appears more probable that the glucuronic acid frac- 
tion of chondroitin is active than that the effectiveness 
of chondroitin is due to its amino-sugar content. 

SUMMARY 

Since the publication of a preliminary report on the 
use of chondroitin (chondroitin sulphuric acid) in 42 
cases of idiopathic headache, a continuation of the 
study has made possible the compilation of data on 
more than 150 cases. The longest period of observa- 
tion has been 3 years. Patients who showed no im- 
provement have been obseiwed for at least 2 months, 
those who reported benefit have been followed for 4 
or more months. 

Chondroitin (obtained from cartilage) contains 
glucuronic acid, glucosamine, and sulphate radicals. 
The material used has been a commercial extract ap- 
proximately 75% pure. 

The majority of cases treated have been of the 
migraine type. In approximately 50% of all instances 


Table VII 

Correlation of Response in Migraine with Age, Sex, 
and Freq^iency of Attacks 



Age 


Sex 



Over_ 85 
(36 patients) 

Under 35 
(47 patients) 

Males 

Females 

Satisfac- 

tory 

67%, 

40.5% 

41.6%, 

52.5% 

Fair 

29.6%, 

23.4% 

20.8% 

25.4% 

Less than 
60% im- 
provement 

14.4%, 

36.1%, 

37.6%, 

22.1% 


Frequency 



Average interval 
between attacks 

10 days or less 
(51 patients) 

Average interval 
between attacks 
more than 10 days 
(32 parients) 

Satisfactory 

41.0%, 

65.6%, 

Fair 

29.6% 

16.7%, 

Less than 50%, 
improvement 

29.5%, 

18.7% 
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the results have been satisfactory; i.e., headache, when 
it persisted, was not severe enough to be troublesome. 
In another 20% the frequency or severity of the at- 
tacks was reduced at least 50%. 

Ayhether chondroitin will be found useful by the 
medical profession in the treatment of idiopathic head- 
ache can only be determined by the test of time. A 
point of immediate interest is the demonstration of 
the physiological effect of this complex carbohydrate, 
concerning which so little is known. The possible 
mechanisms of its action are discussed. 


1 . 

2 . 

3 . 

4. 

6 . 

C. 

7. 

8 . 

9. 
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The Gastro-Intcstinal Symptoms in Hypertension* 

By 

S. KENNETH ROBINSON, M.D. 

CHICAGO. ILLINOIS 


I N a clinic where a large number of gastro-intestinal 
patients is seen, one cannot help but be impressed 
with the number who also have hypertension. The 
question arises whether these digestive complaints are 
not in some way related to the hypertension and its 
concomitant cardiovascular or neurogenic phenomena, 
or whether they are purely accidental and unrelated. 
It is recognized that hypertension is associated with 
nervous instability (1-2), vasomotor disturbances (2;, 
migraine (2), colitis (2) and hyperthyroidism (3-4-5- 
6-7-8-9) . It is also recognized that some of these con- 
ditions may give rise to gastro-intestinal symptoms 
( 10 - 11 ). 

The present report consists of a study of 60 consecu- 
tive hypertensive patients whose systolic blood pres- 
sure reached 160 m.m. of Hg, or the diastolic 95 m.m., 
or in whom a hsqjertensive heart was found at autopsy. 
Fifty-one of these patients had digestive complaints 
during life ; the other nine had some alimentarj' tract 
lesion of importance which was discovered at opera- 
tion or at autopsy. 

There were 25 males and 35 females, the age group- 
ing was as follows : 

Third decade 4, Fourth decade 9, Fifth decade 15, 
Sixth decade 12, Seventh decade 17, Eighth decade 2, 
Unknown 1. 

The most frequent symptoms and signs were: 
epigastric pain or distress 23, constipation 18, abdom- 
inal pain 16, belching 13, nausea and vomiting 11, 
melena 7, jaundice 5, right upper quadrant pain 5, 
diarrhea 4, anorexia 4, pressure against the heart 3, 
“indigestion” 2, right lower quadrant pain 2, fullness 
in epigastrium 2, weight in the stomach 1, left lower 
quadrant pain 1, and a cold feeling in the epigastrium 
1. It was found on dividing these symptoms according 
to sex that the females complained more frequently 
of belching, constipation, and abdominal pain whereas 
the males complained more of epigastric pain. 

*From the Department of Medicine, Michael Reese Hospital, Chicasro, 
III. 

Submitted January $, 1936. 


A classification of the diagnoses which occurred two 
or more times was made. This divided the cases into 
tivo main groups, chronic and acute, with subgroups 
as shown in Table I. It was found that 85 per cent 
of all the 60 cases could he included in this classifica- 
tion. 


Table I 


Chronic 

1. 

Peptic Ulcer (Hyperthyroidism 3) 

10 


Ulcer like pain 

4 

2. 

Colitis (Hyperthyroidism 4) 

9 


Diverticulitis 

1 


Melena 

1 

3. 

Gastrocardiac Syndrome 

9 

4. 

Gall Bladder Disease 

5 

5. 

Constipation (Hyperthyroidism 4) 

4 

6. 

Gastric Neurosis (Magen neurose) 

3 

Aezete 

1. 

Uremia Syndrome 

6 

2. 

Hemorrhage : 



In stomach 

3 


In pancreas 

1 

3. 

Coronary occlusion 

2 

4. 

Perforated Peptic Ulcer 

- 2 


THE CHRONIC AFFECTIONS 
Ulcer: There were 10 cases, including 2 perforated, 
with a definite diagnosis of ulcer by X-ray examina- 
tion or at autopsy. Two of the cases of gastric hemor- 
rhage were most probably due to ulcer, since cancer 
and cirrhosis of the liver, the two other most common 
causes of gastric hemorrhage, could be excluded by 
the long course of the disease and the physical find- 
ings. This would give a total of 12 ulcer cases, an 
incidence of 20%. Among the males there were 8 
cases; and since there were 25 males, the incidence 
was 32 per cent. There were four other cases with 
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pain quite characteristic of ulcer, but in whom the 
X-ray pictures were either negative or not taken. 

Colitis: Under colitis were included 9 cases. These 
patients had such symptoms as belching, constipation, 
or diarrhea or both, melena, abdominal pain, and 
mucus in the stools. Often they showed also a spastic 
colon -when X-rayed. As sub-groups of colitis there' 
was one case of diverticulitis and one case of melena, 
which probably represented some form of colitis. Con- 
stipation was the sole complaint in 4 cases, otherwise 
when it occurred it was not the outstanding symptom 
and was usually associated with colitis. 

Gastrocarcliac Syndrome: There were nine cases 
listed under gastrocardiac syndrome. In this condi- 
tion, the epigastric pain was usually found dependent 
upon or closely associated with symptoms of a weak- 
ened myocardium. Although this syndi-ome has been 
recognized for a long time and its significance properly 
interpreted, still, every once in a while, it is mistaken 
for gall bladder disease. Attention should thei'efore 
be called to it because it may frequently be relieved by 
small doses of digitalis. The distress was always in 
the upper abdomen and radiated upward to the 
sternum, chest or left arm. The distress was brought 
on or aggravated bj’’ exertion. Complaints such as 
shortness of breath or other complaints pointing to a 
weakened myocardium were common. Flatulence with 
eructations of gas was also a very frequent complaint. 
The primary cause for this condition is not clear, but 
the relief obtained from digitalis points to the cardiac 
condition as primary. However, Roemheld thinks that 
these symptoms are caused by distention of the 
stomach, by elevation of the left leaf of the diaphram, 
which is more mobile than the right, and also by reflex 
caused by toxic products of digestion. The following 
cases are representative of this group: 

Case I: A female, 68 years of age, complained of gastric 
distress, nausea, and constipation. There was no actual 
pain and the distress was not related to meals. She also 
complained of wealcness, loss of weight, and shortness of 
breath. 

On examination, the lips were cyanotic; there was a 
systolic murmur at the apex and edema of the ankles. The 
blood-pressure was 170/90. X-ray examination of the 
stomach and duodenum was negative. The gall bladder 
showed" faint concentration of the dye but no stones. The 
stools' contained no blood or mucus. On small amounts of 
digitalis her dyspeptic symptoms disappeared. Comment: 
The cardiac picture is so prominent in this case that it is 
, reasonable to believe that the gastric distress and nausea 
are in some way related to it, and the response to digitalis 
substantiates this belief. . 

Case II: A colored female, 48, complained of ‘misery 
in the epigastrium radiating under the sternum, a so 
dyspnea. She stated that gas accumulated in her- stomach, 
pressed against her heart and made her heart beat fast. 
The heart' was enlarged and the sounds were feeble with 
a systolic murmur at the apex. The blood pressure was 
174/94. On small doses of digitalis, the alimentary tract 
symptoms were relieved. 

Gall Bladder Disease: There were 5 cases included 
under the heading of gall bladder disease; of these, 
two had typical colic and stones were demonstrated in 
the gall bladder. In the remaining 3 cases, gall stones 
were found at autopsy; but it could not be said with 
certainty that the stones were the cause of the gastro- 


intestinal complaints, since the symptoms were atypical 
for gall bladder disease. 

Gastric Neurosis: The diagnosis of gastric neurosis 
was made three times. The tendency is to use this as 
a last resort diagnosis when no organic lesion can be 
found in the abdomen. However, Dorfler (12) has de- 
scribed a rather definite group of digestive symptoms, 
to which he applied the term ‘magen neurose’ ; the de- 
scription was found to fit 3 cases in this series veiy 
well. The syndrome is characterized by pain in the 
epigastrium which is worse at night but better in the 
morning. Nourishment eases the pain. There is very 
little if any vomiting, but belching is common and is 
followed by relief. The bowels are regular or there 
may be alternate constipation and diarrhea. The 
patient usually has no difficulty in eating such foods 
as cabbage, radishes, carrots, etc. On palpating the 
abdomen, there is tenderness at eveiy point of pres- 
sure. The patient is usually a blooming, well nourished 
person who also complains of other nervous symptoms 
such as palpitation, sleeplessness, cold feet, blood rush- 
ing to the head, headache, etc. 

THE ACUTE SYMPTOMS 

The acute symptoms were of a sudden onset, severe, 
often violent and associated with hemorrhage or rup- 
ture of a viscus. The first of this group comprised 
six cases called ‘uremia syndrome’ for want of a better 
name. The sj^mptoms are ushered in with severe 
nausea and vomiting, with or without abdominal pain. 
The CO 2 combining power of the blood and the N.P.N. 
are usually elevated, and the blood chlorides may be 
reduced. There is headache ; the patient becomes 
drowsy, then comatose ; the disease runs a rapid do^vn- 
hill course and exitus is from what appeal’s to be 
uremia. In some instances, however, the renal symp- 
toms are in the background; and just before death, the 
cerebral manifestations are most evident. Two cases 
are cited: 

Case I: A male, 66, was brought to the hospital be- 
cause of continuous vomiting for 3 days, which he thought 
came on after eating canned apples. There were also ab- 
dominal pain, constipation, rigidity of the abdomen with 
signs of intestinal obstruction. The temperature was 101° 
and the B.P. 198/130. He improved and the signs of ob- 
struction cleared up. Several days later, before he left 
the hospital, he became drowsy, irrational, dyspneic, the 
N.P.N. rose to 120 mg. per cent and he died in uremia. 

Comment: The canned apples may have had nothing 
to do with these symptoms, and this represents an 
acute episode that can occur in the course of hyper- 
tension. However, even if the apples were the exciting 
cause, such a severe clinical picture is uncommon. 
Apples do not usually cause severe poisoning; and if 
botulism can be excluded, as it can in this case, re- 
covery is the rule. The fact that the symptoms were 
so severe and terminated fatally shows an extreme 
degree of sensitivity in this patient. 

Case II: A male, 58, was brought to the hospital be- 
cause of sudden severe nausea and vomiting and coughing 
which had lasted a week. Up until this illness he had 
always been well. His temperature was normal and the 
blood pressure 210/150. The urine showed large amounts 
of albumin and at no time did his temperature exceed 
99.6°. Edema and effusion in the pleural cavities developed 
rapidly, followed by anuria. He became x-estless and died 
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the next day, eight days after the onset of the nausea and 
vomiting. 

Some of these cases do not terminate in uremia and 
the N.P.N. may remain normal, as a matter of fact 
the uremia, per se, may only be a terminal or incidental 
finding of some more general disturbance. Eppinger, 
et al (13) have described a similar syndrome which 
occurs after the ingestion of spoiled meat. There are 
nausea, vomiting and collapse, with signs of periton- 
itis. The temperature is usually low but may be ele- 
vated, the urine shows albumin, urobilin, acetone, 
indican and casts. At autopsy, the stomach mucosa is 
thickened, dark, with small erosions and ulcerations. 
They are more pronounced in the duodenum and large 
colon. The liver shows the typical picture of ‘serous 
inflammation’ as described by Rossle. The other par- 
enchymatous organs are large and water-logged. Bord- 
cley (14) has shown that a similar clinical syndrome 
terminating in uremia can occur after blood trans- 
fusion. The uremia following in the wake of severe 
burns when the partially decomposed skin proteins 
gain access to the blood stream is well known. It is 
possible that the ‘uremia syndrome’ herein described is 
similar to those described by Eppinger et al and Bord- 
ley and that a reaction of an allergic nature may be at 
the bottom of this syndrome. Persons with hyperten- 
sion would probably be more subject to such manifes- 
tations than are normal persons since, as was previ- 
ously shown, they are liable to have ulcers and other 
lesions in the alimentary canal which would allow 
partially split proteins and other toxic products of 
digestion to gain ready access to the blood stream. 

Gastric Hemorrhage: Gastric hemorrhage occurred 
three times. Two of these patients complained of 
epigastric distress and one of these had a peptic ulcer. 
The third had no symptoms other than the hemor- 
rhage. Perforated peptic ulcer occurred twice and 
hemorrhage into the pancreas occurred once. 

Miscellaneous Cases: There were seven miscellane- 
ous cases ; the liver was the seat of the disease in four 
of these. Parenchymatous degeneration of the liver, 

I carcinoma of the liver, cholangitis with liver abscess, 
and alcoholic fatty cirrhosis were observed once each. 
Intestinal tuberculosis occurred once; and gangrene 
of the ileum was observed once, at autopsy. The last 
case was one of recurring abdominal pains; these 
pains occurred several times a day, usually after meals. 

Hyperthyroidism: It is significant that a large 
number of these patients showed some signs of hyper- 
thyroidism, no less than eleven patients showing such 
symptoms. Among these, the diagnoses of colitis and 
ulcer were most frequent, occurring 4 and 3 times re- 
spectively. Constipation also occurred 5 times and 
diarrhea once. Because of this overlapping, hyper- 
thyroidism was not included as a special heading in 
the table. There were 7 females and 4 males and all 
but two were over 40 years of age, five occurring in 
the sixth decade. The B.M.R. was done in all cases 
but one and ranged from 1.4 plus to 50 plus. 

DISCUSSION 

The high incidence of peptic ulcer in this series 
deserves some comment. According to Cabot (15) in 
approximately 16,000 patients, both with hyperten- 
sion and normal blood pressure, who pi-esented them- 


selves with abdominal complaints, the incidence of 
peptic ulcer was 9.3 per cent. In this series, the in- 
cidence was 20 per cent which suggests that there may 
be more than an accidental relation between peptic 
ulcer and hypertension. Kylin (1) is of the belief that 
peptic ulcer is common in hypertension. He states that 
as the K/Ca ratio in the blood rises, such diseases as 
nervous disorders, hypertension, and ulcer become 
more frequent. Kylin (2) also states that the hyper- 
tensive patient is likely to have diabetes, asthma, gout, 
vasomotor disturbances, colitis, and migraine. Wech- 
sler (16) in a very illuminating article on abdominal 
pain as a symptom of disease of the brain, quotes 
Cushing’s series of 9 cases of interbrain lesions with 
peptic ulcer, two of which also had malignant hyper- 
tension. 

Of considerable importance is the fact that cancer 
was a rare lesion in this series. Cancer of the stomach 
was not observed at all ; and cancer of the bowel was 
seen one time, an incidence of 1.7 per cent. According 
to Cabot’s figures, the incidence should have been 6 
and 3.9 per cent respectively. 

Colitis occurred 9 times, an incidence of 15 per cent; 
this is high also. Cabot does not even list colitis in 
his series. 

It is of interest that the abdominal pains so fre- 
quently seen in tuberculosis were observed only once 
in this series. In Cabot’s series, they were second on 
the list with an incidence of 12 per, cent. Evidently 
hypertension, so rare in tuberculosis, serves to exclude 
that disease. 

The fact that about 85 per cent of all the cases in 
this series fall into the simple classification given in 
the Table should be of help in the differential diag- 
nosis of abdominal symptoms, if hypertension is pres- 
ent. If the symptoms are of a chronic nature, ulcer 
and colitis should be first considered; these two con- 
ditions made up about 50 per cent of all the chronic 
cases. The gastrocardiac syndrome should be easy to 
recognize; and if all of these are absent, then a care- 
ful investigation of the gall ^bladder should be made. 
If the symptoms are acute then we should think of 
the uremia syndrome, perforated peptic ulcer, gastric 
hemorrhage, or some similar vascular accident. Severe 
vomiting, weakness, headache, and sleepiness in a 
person with hypertension should direct attention to 
an impending uremia. 

The association of the three conditions, i.e. hyper- 
tension, hyperthyroidism, and a lesion in the alimen- 
tary canal, such as colitis or ulcer, was seen seven times 
which suggests that there must be some relation be- 
tween them. A nervous or circulatory disturbance of 
some kind is probably behind this triad; it may be of 
the nature of a neuro-vegetative imbalance. A dis- 
cussion of this highly theoretical subject is beyond the 
scope of this paper. 

SUMMARY 

1. In the 60 cases of hypertension also having 
gastro-intestinal complaints, peptic ulcer occurred 12 
times, an incidence of 20 per cent. This high incidence 
suggests a possible relation, but the series is too small 
to draw any definite conclusion. 

2. Colitis was also frequent, it occurred 9 times, 
an incidence of 15 per cent. 
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3. Hjiiertension, hypei'thyroidism, and a lesion in 
the alimentaiy tract such as colitis or ulcer occurred 
together 7 times. This strongly suggests that the con- 
currence of these three conditions is not accidental 
but that they are related and that some general dis- 
turbance of a circulatory or nervous nature is respon- 
sible for this triad. 

CONCLUSION 

It is reasonable to conclude that the gastro-intestinal 
s\Tnptoms seen with hypertension are to a consider- 
able extent conditioned by the cardiovascular, neuro- 
vegetative, and other phenomena concomitant with the 
hj-pertension. 
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Tobacco Sensitivity in Peptic Ulcer* 

A Second Report 

By 

IRVING EHRENFELD, M.D. 
and 

MILLS STURTEVANT, M.D. 

NEW YORK, NEW YORK 


I T has been a clinical impression among the workers 
in the Subclinic of this Clinic that patients affected 
with peptic ulcer do not respond to the routine ambul- 
ant treatment if they continue to smoke tobacco. Por 
the last nine years it has been the custom in the Clinic 
to advise such patients against smoking. 

Our experience in accordance w’ith that of other 
observers, so much so that tobacco smoking has even 
been thought to have a part in the pathogenesis of 
ulcer (1, 2, 3, 4). There has been reason to think 
that tobacco smoking raised ga.stric acidity (3, 5, 6), 
and affected gastro-duodenal motility (7, 8). It might 
be suspected that the action of the tobacco was 
through the effects of nicotine (9, 10, 11, 12) on the 
autonomic system (13) by means of secretory and 
motility phenomena (14, 9). 

In 1932, Harkavy, Hebald and Siebert (15) reported 
that intradermal injections of extracts of Burle}', Vir- 
ginia and Xanthis tobacco showed patient sensitivity 
to one or more of the extracts in 83% of a series of 68 
cases of thrombo-angiitis obliterans. In 1933, Harkavy 
(16) gave his I’esults of similar tests of cases of dis- 
ease of the blood vessels and 281 controls. Among the 
latter he found that of 60 cases of gastro-duodenal 
ulcer, 16 cases, (26%) were sensitive to tobacco. Eleven 
of these had either a personal or family history of 
allergy. At the time of Harkavy’s 1933 report, Sulz- 
berger (17) gave confirmatory results from vaccina- 
tion of patients with thrombo-angiitis obliterans. He 
found that in 95 cases of a hospital population in- 
cluding both male and female smokers, but excluding 
thrombo-angiitis obliterations patients and non-smok- 

*From the Sub-Clinic of Gastro-enterology, Third Medical Division. 
BeUevicw Ho'tpitai, N<nv York City. (The Neiv York University 
and College of Meiilcinc). 
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ers, 36 % gave positive skin reactions to tobacco. 
Fiftj'-eight non-smokers were positive in only 16% of 
the cases. In 1934, Sulzberger (18), using denicotin- 
ized extracts and a solution of 0.4% nicotine, obtained, 
with ten nicotinless extracts, positive wheals in 78% 
of a series of thrombo-angiitis obliterans patients and 
in 36% of 95 controls. The nicotine injections Sulz- 
breger finds surprisingly inactive and innocuous. A 
group of cases reacting with wheal formation was in- 
vestigated for passive transference and found all nega- 
tive but one. Therefore, he concludes that the sensi- 
tization found is non-atopic and without re-agins. 
Sulzberger believes that an organ or part of an organ 
may be sensitized and that all allergens have favorite 
foci of sensitization. His test of sensitization is the 
production of the urticarial wheal. 

In a previous communication (19), the authors re- 
ported the results of a study of sensitivity to intra- 
dermal injection of tobacco extract in a series of 
patients affected with peptic ulcer. 

Two extracts of tobacco were used, one supplied by 
Dr. Coca and one prepared bj' Coca’s method, of a 
combination of many tobaccos obtained at a tobacco 
shop. Fifty-five ambulatory patients with roentgen 
diagnoses of peptic ulcer were tested with Coca ex- 
tract diluted 1:10 and mth the extract of the combina- 
tion of tobaccos, without dilution and diluted 1:10. 
Two of these patients gave characteristic positive reac- 
tions to the three preparations. Passive transfer was 
negative in each case. 

After the completion of the above work it was 
pointed out that this method was faulty in that the 
exti'act had not been used in concentrated foi’ms as in 
Sulzberger’s study of thromboangitis obliterans. Ac- 
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cordingly a new series of patients has been studied 
with the use of a concentrated extract. 

METHOD 

A tuberculin syringe was used to inject 0.02 c.c. of the 
concentrated extract intracutaneously into the outer aspect 
of the arm. This was followed immediately by a similar 
amount of diluting fluid near the first injection, as a con- 
trol. The patient was kept under observation for one hour. 
The greatest reaction during that period was recorded. 

Reactions were considered positive only if the following 
three conditions were found: (1) the wheal must be larger 
than the control wheal; (2) it must be surrounded by a 
definite zone of erythema; (3) it must show unmistakable 
pseudopod formation. In positive cases, passive transfer- 
ence by the method of Prausnitz (20) and Kiistner was 
done. Control injection was made in the other arm in 
these cases. 

MATERIAL STUDIED 

Forty-four male patients with roentgen diagnoses of 
peptic ulcer, all smokers of tobacco were given these 
supplementary tests with concentrated tobacco extract. 

RESULTS 

Four of the fort 3 ^-four patients gave marked char- 
acteristic positive reactions to the concentrated ex- 


tract. Passive transfer was attempted from each of 
the four cases to four different individuals. Such was 
negative in the sixteen instances. 

SUMMARY AND CONCLUSIONS 

A former report is quoted where fifty-five peptic 
ulcer patients given intradermal injections of tobacco 
protein gave no evidence of sensitivity to tobacco pro- 
tein. A criticism of this work is noted, namely that 
one of the two tobacco preparations was only used in 
dilution 1:10 and not in concentrated form. Fortj'- 
four more similar patients are reported, injected with 
the concentrated extract. Four of these gave positive 
local reactions. In every instance passive transfer 
%vas negative. 

It is concluded from these combined results that it 
cannot be proved that sensitivity to tobacco protein 
plays any part in the pathogenesis of peptic ulcer since 
in no case was it possible to demonstrate re-agins and 
in neither series were wheals obtained in any signifi- 
cant proportions. 
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Mesenteric Thrombosis 

By 

SAMUEL S. BERGER, M.D., F.A.C.P.^ 
and 

ROBERT R. BLONDIS, M.D. 

CLEVELAND, OHIO 


W E deem it worth while to call attention to ’this 
small series . of cases of mesenteric thrombosis 
because, contrary to our foi’mer conception of the con- 
dition, the diagnosis is easily made if it is home in 
mind. 

The most common combination of pre-existing find- 
ings were advanced age, marked arteriosclerosis, auri- 
cular fibriUation and left ventricular failure. When 
an individual with these manifestations suddenly de- 

*ChIef and Resident, respectively, of the Medical Department, Mt. Sinai 
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velopes abdominal pain, which at first is intermittent 
in character and which may be localized anyivhere in 
the abdomen and shows no tendency to subside, one 
should consider mesenteric thrombosis. If, in addi- 
tion, stool is passed and contains blood the diagnosis 
practically is complete. If the bowel is not evacuated 
spontaneously, and one is considering the possibility 
of a mesenteric thrombosis, it is well to look into the 
bowel and see if there is bloody stool present and not 
wait for a spontaneous evacuation. Practically all of 
the instances of mesenteric thrombosis were accom- 
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paniod b.\ varyinR doKroes of shock, fall in blood pres- 
suie and loucoc.itosis. 

The literature on this subject which is in the English 
Iniifruage for the last ten years is sparse; many of the 
cases reported weie not proved by autopsy. In our 
four cases which were substantiated by autopsj, the 
diap'iiosis of probable mesenteric thrombosis had been 
made when the patients weie fust seen by us. Two 
of the cases, however, lefused operation, one w’as in 
txtnmh and an opeialion could not he undei taken, 
one patient was ojierated upon and an extensive resec- 
tion of the small bowel was jicrfoimed. 

CASE REPORTS 

Cast J. P.ilicnl was a GO joar old, white fciimle who 
compl.sincd of Rcneinliretl abdominal pain which had 
started three dn> >- pi lor to hospital admission The patient 
had been known to Inuc hypertension foi many jenrs. 
Durinir her present lilncss, tlio ahdominnl pain was ac- 
companied by naii'-e.i, snmitiiiK and comtipalion On the 



Fig. 1. E.srly g.sngrcne (sm.sll Intccllne). Section of omnll 
bowel exhibiting Infarction (Case 1). 


d.nj of admission, the patient had three bowel movements, 
each contnininR Rross blood. 

The p/iRsiVol exaan'iialioii revealed a dehydrated, senile 
female in shock. A slight amount of nodulai tliyioid 
tis-iuo was p.ilpable. .Moist rales could be heard over both 
lunfT basts. The am ides wcie fibrillntinc- at a lapid rate. 
The abdomen w.as riRid, Icndtr mostly on the nirht side 
with evidence of peritoneal irritation. A diaynomH of 
probable mesenforic thrombosis was made. Operation was 
refused. The proRress was lapidly downhill and the patient 
expired shoitly after admission. 

The imciops// revealed mesenteric thrombosis with in- 
farction of the jejunum and ileum (Fir. 1). 

C'oflc 2. Patient veas n 70 year old, white male, com- 
plaininR of pain in tlio umbilieni reRion. He had been 
under care for arteiiosclerotic cardio-v'asculai disease for 
ciRht years and Rave a history suRRCstivc of n previous 
ceiehral thrombosis lie also had symptoms referable to 
vascular disease of the extremities. 

Twenty-four hours prior to admission the patient ex- 
peiientod a cramp-Iikc pain in the umbilical roRion; this 
was accompanied by shortness of breath and a fecliiiR of 
weakness. He became markedly nauseated but did not 



Fig. 2 Thrombosis of the superior mesenteric artery. 

(Case 2). 

vomit. The pain niiRratcd to the iiRht lowei abdominal 
quadiant No stool could be obtained. 

Pliywal ( unnviatwn revealed a poorly nouiished, white, 
cldeily m.ilc He was in a state of soveio shock There 
Were manv moist inics at both lung bases. A pleuroperi- 
cardial fiiction rub was hoard ovoi the apex of the heart 
The abdomen was maikcdly distended and tendei The 
tendeniess w.is most severe in the epigastiium and lower 
qundinnts. There wa« Rcneialized abdominal muscle 
spasm The patient vomited larRo quantities of dark 
brown fluid 

A dHiiniositt of piob.iblo mescntciic thrombosis was made 
but tile patient’s condition piecluded operative inteiven- 
tion. He cxjiiicd The autopsy levcalcd thrombosis of the 
superior nicscnteiic artoiy with infaiction and gangrene 
of the small bowel (Fig 2). 



Fig. 3. Thrombosis of the mesenteric artery. (Case 3). 
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Table I 


Summary of Clinical and Laboratory Observations in Four Instances of Mesenteric Thrombosis 



CASE I 

CASE n 

CASE in 

CASE IV 

Duration of com- 
plaint on admis- 
sion 

72 hours 

24 hours 

72 hours 

76 years “ 

Developed wmie in th^ hos^ 
pital 

Previous thrombosis 
or embolism else- 
where 

None 

Probable thrombosis. Cerebral 
artery 5 years previously 

None 

None 

Manifestations o f 
previous cardio- 
vascular damage 

Hypertension Auric ular 
fibrillation 

Dyspnea for 8 years. Tran- 
sient numbness left side of 
body and left extremities 5 
years ago — alternate pallor 
and cyanosis of toes 

Thyroid adenoma 

Hypertension ; Auricular fibril- 
lation 

0 u t s t anding fea- 
tures of present 
illness 

Generalized abdominal pain 
— nausea — pain became 
more severe. No B.M. 
for 3 days. On day of 
admission had 3 B.M. 
without catharsis 

Cramping pain in umbilical 
region-dyspnea, weakness- 
sudden nausea and vomiting 
— pain concentrated in right 
lower quadrant and became 
u’orse 

Pain radiating across lower 
abdomen — distension — con- 
stipation — ^nausea and vomit- 
ing — Pain increased in 
severity. Bloody stool ob- 
tained by enema ; lethargy 

Sudden, lancinating pain in 
lower abdomen accompanied 
by nausea, Vomiting and 
passage of bloody stool 

Appearance 

Emaciated — irrational. 
Actually ill — complains 
of severe pain — in shock 

Poorlj' nourished — Acutely ill 
— in shock — vomited large 
quantities of dark brown 
bloody fiuid 

Undernourished — semi-stupor- 
ous— in shock after surgery 
■ — stupor deepened into coma 
and shock increased 

Poorly nourished — in shock- 
slight dyspnea 

Presence of heart 
failure 

Left ventricular failure 

Left ventricular failure 

Left ventricular failure 

Left ventricular failure 

Condition of blood 
vessels 

Marked peripheral sclerosis 
— Dorsalis pedis arteries 
not palpable. Varicosi- 
ties of lower extremities 

Large vessels were sclerotic 
and tortuous — ^Dorsalis pedis 
arteries not palpable — 
varices of lower extremities 

Marked sclerosis of peripheral 
vessels — dorsalis p^is arter- 
ies not palpable 

Marked sclerosis of peripheral 
vessels — dorsalis pedis arter- 
ies not palpable 

Findings by exami- 
nation of the 
abdomen 

Generalized spasm — rigid- 
ity on right side — tender- 
ness and rebound tender- 
ness 

Markedly distended with dif- 
fuse tenderness most in epi- 
gastrium and lower quad- 
rants — marked muscle spasm 

Distended — marked muscle 
spasm most severe in um- 
bilical region 

Rigid — distended ■ — diffusely 
tender but most severe in 
lower abdomen 

Blood in stool 

C o n s t i pation or 
diarrhea 

Duration of condi- 
tion when first 
seen 

Yes 

Constipated 

65 hours 

Blood looked for but no stool 
obtained 

Constipated 

11 hours 

Yes 

Constipated 

36 hours 

Yes 

Constipated 

6 hours 

Result 

Expired 

Expired 

Expired after laparotomy 

Expired after laparotomy 

Laboratorj’ findings 

i 

1 

Urine — 

Albumin -f loaded with 
W.B.C. occasional cast 
Blood — 

W.B.C. 23,500 R.B.C. 4.- 
250.000 Hgb. TOrc- T 
Chem— N.P.N. — 40 

Urine — 

Albumin + Casts 4* W.B.C. 
+ R.B.C.4* 

Blood — 

R.B.C. 6.600.000. W.B.C. 20,- 
350. Hgb. 909fc S. Chem- 
istry — normal 

X-ray abdomen ; air distcnd(?d 
loops of bowel arranged in 
layers 

Urine — 

Albumin + W.B.C. — occa- 
sional 

Blood — 

W.B.C.— 20,000 

Urine- 

Albumin -h W.B.C, — Blood 
count— record lost 

Autopsy findiuBs Myenteric thrombosis— In- 

farction of jejunum and 
i ileum — Chronic cholecy- 
stitis — Cholelithiasis — 

1 Chronic appendicitis and 
peri-appendicitis — Sero- 
sanguinous peritonitis 

Arterial and arteriolcr sclerosis 
Myomalacia of heart — Ad- 
hesive pericarditis — Mural 
thrombosis of left ventricle 
— Thrombosis of superior 
mesenteric arterj^ w'ith in- 
farction and gangrene of 
small boTv el — • Hemoperiton- 
eum — Embolism left iliac 
artery — Bilateral renal in- 
farcts — Encephalomalacia — 
Passive congelation of both 
lung bases 

No autopsy but findings at 
operation os follows: Scro 
— sanguinous peritonitis — 
gangrene of jejunum and 
part of ileum thrombosis of 
superior mesenteric artery 

Considerable nthero — sclerosis 
— ulceration and thrombosis 
of upper part of thoracic 
aorta — rheumatic scars in 
myocardium— uld infarct in 
kidneys — thrombosis o f 
mesenteric artery — acute 
gastritis— central necrosis of 
liver — paralytic jej’unum — 
pulmonary edema — aden^ 
matous goitre — chronic 
cholecystitis with stones— in- 
farction of small bowel 

Blood pressure 130/90 

lOO/SO 

90/60 

100/50 after operation 30/07 

Pulse } 144 (apex) 120 (radial) 

i aricular fibrillation 

120 

Auricular fibrillation 

120 (auricular fibrillation) 

Temperature ■ 99® F-— rising steadily to 

(rectal) 1 105® F- 

F. 

90® F. 

90°— 100° F. 


Case 3. Patient, a 76 year old, white, female, was under 
the care of Dr. L. J. Markus. She had experienced lancinat- 
ing pains across the lower abdomen for about 72 hours 
before she was seen in consultation by one of us (S.S.B.). 
The patient had had a subtotal thyroidectomy 25 years 
previously for thyroid toxicosis. 

The present illness was initiated with abdominal pains 
and later constipation. Nausea and vomiting appeared 
soon after the onset The pain increased in severity and 
became localized to the umbilical region where it remained. 
Stool obtained by enema was grossly bloody. 

Physical examination revealed an undernourished white 
senile female in shock. A small thyroid adenoma was 
palpable. There were a few moist rales over the right 
lung base. The auricles were fibrillating at a rapid rate. 
The abdomen was distended and rigid. Direct and re- 
bound tenderness was most marked in the umbilical area. 

A diagnosis of probable mesenteric thrombosis was made. 
The patient was immediately operated upon under local 
anesthesia and part of the jejunum and the entire ileum 


which showed infarction were removed; a jejunostomywas 
performed. The patient did not rally from the shock but 
expired a few hours later. The operation also revealed a 
serosanguinous peritonitis, gangrene of a part of the 
jejunum and the ileum and thrombosis of the superior 
mesenteric artery (Fig. 3). 

Case Jf. Patient was a white male, aged 76, complain- 
ing of generalized pain in the abdomen. He was under 
care for arteriosclerotic cardio-vascular disease. 

The present illness developed while the patient was in 
the hospital for an unrelated condition. He suddenly ex- 
perienced lancinating pain in the lower abdomen accom- 
panied by nausea, vomiting and the passage of bloody 
stools. 

Physical examination revealed a senile, white male in 
shock. A few moist rales were audible over both lung 
bases. The abdomen was rigid, distended and diffusely 
tender. 

A diagnosis of mesenteric thrombosis was made and 
immediate operation was advised. The patient, however. 
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rtffu«e<l surKirnl iiitt-rveniion. Ifr bcfamo rnpidlv wiirFo 
nnrt cxi'irtvJ in n fnw !imir)>. 

.■1 ((Jofi'p revonlm! thn)nilH«i‘! nf tho mo'-i'iitcric nrti'ry 
.•mil a ii.wilv'Jii: jt'jtiiinm. 

SUMMARY 

T)u\':i' four provfu ra.-r-i of nio^onloric tliroinbosis 
rxhiliitiM idriitii'a) mujor iiinnhVi-iiilioDs. 

In nu";i in.--tni)ci-,-! of Ihi"; .'u-ute compliontion of 
.■ifiv.'iiu-rti ,nr!orio'>r!'>ro';l» iJio (linpiKHtH or .'it li>;wt tlic 
.‘:tn>-p«vtrri of (fit's cotiflition c.-iri Ik* mado 

when (fio p.itir.'K is fintt m'oh if tlir coniiition 1 “ liorne 
in mind. 

In (his sorits of four cr.'O's (fm dinfrnnsis rv.m nnidc 
n{ (hr Tint fonlnct but unfortunately tin- condition 
luid ivivn pri'‘->nt in 0,510 j'ntiont for hinir.-". in nnotfior 


II Iiour.s, anollior 05 hours and nnothor for 70 hours. 
All of the patients were in shock. 

Heretofore, ns cusc.s (renorally are recorded in the 
literature al.so undue delay has occurred between the 
time the diapno.sis was made and the surgical inter- 
vention. In spite of the advanced age of thc.se patients, 
early diagnosis and early surgical intervention may 
be life-s.aving. 

Tlie ultim.'itc proijitnuix of acute mesenteric throm- 
bosis practically is hopole.ss. The underlying factors 
themselve.s fundamentally are serious, and the added 
.shock of the thrombosis combined with .surgical inter- 
vention make the prognosis graver. Y^et because of 
the e.n«=e of diagnosis of the condition, if such is 
promptly made and followed by immediate surgery, an 
occ.nsional life may be saved. 


Treatment of Peptic Ulcer by Means of Injections’ 

H’t 

c. A. n.oon. .M.n. 

rtiifl 

r. n. MUi.i.i.vs, .M.i). 

:.‘i;w voiii;. ki;w wick 


’T^inC r>'!i''f of pain in p' ptic uIc-t by rnc.-ins of daily 
inp'cJior.” of histidine rnoTiofiydrorhloride h.'is been 
r<'pr>r*>-<i by numeroU'- worla r;' in (he p-a*-! two year.-'. 
7‘fie cl.'iim («• rn.lfje Sfift! (lie pain u-u.-ifty (iitappears 
.iftfr *<-ver.-!! injections wliile the patients remain 
.'imbtilatory' and e.nt a r.orm.a! diet, In evalu.'iting the 
I’S'fu ^lt'^ nf (his mi thfMl (.f tfur.apy, control nh'-’ervn- 
tion*. ii'-iny ■■f.nie inert .substance surli as salt solution 
or distilled wa(er usually have not been made. Such 
foi.do! 'tudi* .are of particubar importance because of 
the I syth'c f.'irtnrs in ulcer and ab'o brcatise of tlie 
te-idi ney to ,«pon'aiirous remf.s '"ions in the dl'-ease. 

The use of hi'tidine in p<'ptic ulr<’r origin.’ite.s from 
the ob' f rv.at ions' of V.Vis'- find Aron in 1033. They re- 
portcfl that it protected dogs against the formation of 
jejunal uler-r after the Ux.alto-Mnnn-Wiliiamson opera- 
tion. V.’e have recently repeated this e.V'perimontal 
work Jifid al.«o obtained .some <vidence of protection 
against ulcer with histidine, Wei's and Aron aho 
studied the eifeci of liislidine injections uinns palicnt.s 
with active p'jitic ulcers and found that .symptoms 
usually disappeared within a few days after the ojiiet 
of injf-ctimi tluntpy. This has been confirmed by 
Rlum. Bulmer, 3'olini, Ead.s and others. 

AUTHORS’ WORK 

TJie object of the pre.'^ent .stud.v was to compare n 
tv-ries of patients treated witli histidine injections with 
a control group injected with normal saline. Eighteen 

tI.c D^i-ftrimrtit-v ftf ant! JiurFf-ry. Oftlrr** of r’li>‘*lflnn:% 

Farr^r.tt, Ofhimhf.t Vnfrrntty, An>i thf' Prf-*hytf>rfnf> 

YorV air, 

Arri) 192 ' 5 . 


.snibu!a(05-y patients with active duodenal ulcer wei-c 
used. The diagnosis was confirmed in all ca.se.s by 
X-my e.vamiriation. Ten of the patients had been 
treated in thi.s clinic for previous attacks of ulcer and 
Were considered to be "stubboi’n ca.scs.” AH patients 
except one had been having daily epigastric pain im- 
mediately before the oii.set of injection treatment. 
None of (he group had had a recent gro.ss hemorrhage 
atid none had pyloric obstruction as measured by the 
pre.sence of a gastric residue si.x hours after a barium 
motor meal. 

Twelve patients in the group were given daily in- 
trajrlulea! injections of ii c.c. of normal .saline solu- 
tion. Tlio other .six patients received 5 c.c. of a 
•I per cent solution of histidine monohydrochloridc 
f "Larostidin,'’ Roclic) in a similar manner. The 
number of patients treated with hi.stidino was limited 
to six inasmucli ns many worker.s have definitely shown 
that the adminislr.ation of this substance is usually 
followed by relief of pain. All of the injections were 
gdven by the widtcrs and at the outlet the patients 
were assured tliat relief of symptoms was to be ex- 
pccte<l. 

The type of diet both before and during treatment 
is shown in tlie accompanying Chart. It will bo seen 
that mo.st of the patients were on a regular diet during 
the period of injection. 

Because tlie patients were seen every day for treat- 
ment, it was feasible to keep a record of their daily 
.symptoms. Tliese were tabulated according to the 
cu.stom of Die .Surgical FoHow-up Clinic of the Presby- 
terian Hospital, a numerical value being given as a 
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Before 

injection 


Days after start of injections 

l|2)3|4,5|6|7|6|q|IO;Hp|(5|f4.l5|li;^<7|IM?pyi|??|?y4|W|;6|77i;8M 


4 lAmbulatory 
3 .ulcer diet 

2 -3 weeks 

0| 

4-' 

3 
2 
1 
0 

4 
3 
2 
1 

0 . 

I Ambulatory 
2 r ulcer d i 

2 
1 
0 


Case 1 



Case 4 
1st. series 


Regular diet 


Ambulatory) 
ulcer diet 

3 weeks 



Regular diet 


Case 4 
Znd.series 
3v/ks later 


Regular 
[-diet 2mos 


Case 5 


Regular diet 


Ambulatory' 
ulcer diet 
)■ 3 weeks 


Case 6 



Regular 
diet-Zmos 

AAi/ 


Case 7 


Regular diet 


Ambulatory) 
)- ulcer diet 
f 2 weeks 



V 


Case 6 


Amb ulcer diet 


Regular 

diet 

4 weeks 


4 weeks 


Case 9 


Regular diet 


Regular 
f diet 

4weeks 


/\y\y\A/ \ 


A 


Case 10 


Regular diet 



Case 11 


Ambulatory 
■ulcer diet _/ 


Case 12 


Regular diet 


measure of the severity of symptoms during the previ- 
ous 24 hours, as follows : 

4 — symptom-free 

3 — symptom-free except for slight “gas” or heart- 
burn 

2 — moderate epigastric distress 
1 — severe pain, e.g., pain •waking the patient at 
night; vomiting 
0 — incapacitating symptoms 


EESULTS 

Eight of the 12 patients who received daily saline 
injections experienced complete relief of pain during 
treatment. This was in all cases very prompt and 


Before 

injection 

Days after start of injections 

ii2(5i4i5i6i 7i6i*7tfOiHi!2i13i(4i1Si(Gii7if6,l9,20i?f,22i23i?4,2S?#;?7,7A9<j.viv 

4 Regular 

1 . 

0 

Regular diet 


Case 14 

Regular diet 


Case 15 

\/^ Regldar"dkt^^ ^ 

WBKm 

Case 16 

V Regular diet 

Ambulatory 
4 -ujeer diet 
2'2 days 

1 ■ 

0 

Case 17 

— '’'^^'^"'^"''^"'^—^^mbulalory ulcer diet 


Regular diet 


Chart I. Effect of injection treatment upon the symptoms 
in duodenal ulcer. Cases 1-12 received daily injections of 
saline. Cases 13-18 received daily injections of histidine 
monohydrochloride. The method of graphing the severity 
of symptoms is described in the text. Each graph repre- 
sents the duration of the attack before Injection treatment 
and the diet before and during treatment. 


after three or four injections, the pain usually van- 
ished. In one patient the pain disappeared as soon as 
injection treatment was suggested. Several individuals 
stated that they were able to eat foods which they had 
been unable to tolerate for a long time and testified 
that they had not felt so well in many years. The 
other four members of this group continued to have 
pain during the treatment. 

Of the six patients who received histidine, four be- 
came symptom-free except for occasional "gas” during 
treatment. The other two subjects became definitely 
worse. One was a patient who was given the drug 
prophylactically. At the onset of treatment he was 
almost symptom-free but toward the end of the series 
of injections he developed symptoms of a recurrence 

of the ulcer. . 

All cases have been observed for one to four 
since the course of injections was completed. Of tne 
12 cases who received saline, five remained well ana 
seven had recurrent' pain. The latter seven patien s 
were subsequently placed upon frequent feedings, wi 
alkalies and six of them experienced improvement. 
One (Case No. 4) continued to have severe pain. Upon 
this patient’s request, a second series of saline injec- 
tions was given and the pain again disappeared. o 
completion of the second course, the pain returneo 
once more, and the patient requested a third series oi 
injections. 

Three of the six patients who received histidine i 
mained well; one had a recurrence of pain relieved by 
diet, and two continued to have symptoms fpite o 
subsequent dietary therapy. One of the lattei 
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patients was hospitalized and subsequently died of 
hemorrhage from the ulcer. 

COMMENT 

The fact that daily injections of saline relieve pain 
in a substantial proportion of patients with peptic 
ulcer suggests that the therapeutic value of the various 
tj'pes of injection therapy for ulcer lies at least partly 
in the ceremony of giving the injection. Sandweiss 
has currently found that daily injections of distilled 
water relieved the symptoms in peptic ulcer in about 
one-half of his cases. These findings also emphasize 
the susceptibility of the patidnt with ulcer to the sug- 
gestions of the physician. It is our general impression 
th.at any new treatment for ulcer is successful in the 
majority of patients until the novelty has worn off. 
Furthermore, many people who are not improving with 
one form of treatment respond promptly to a change 
in therapy whatever that change may be. For these 
reasons it is not surprising that the daily injection of 
inert substances relieve the symptoms in peptic ulcer. 

SUMMARY 

1. Daily injection of saline for a period of about 
three weeks was attended by relief of pain in eight of 
12 patients sufi'ering from active duodenal ulcer. 

2. Daily injection of histidine monohydrochloride 


(Larostidin, Roche) was followed ‘by relief of pain in 
four of six patients •with duodenal ulcer. 

3. It is suggested that the successful results in 
this tjTje of therapy in peptic ulcer are due to the 
psychotherapeutic value of the injections rather than 
the nature of the solution used. 

4. Relief of pain in peptic ulcer by injection of salt 
solution emphasizes the importance of the psychic 
factor in the disease. 

5. The evaluation of any therapy for pain in peptic 
ulcer should be controlled by comparison with the 
effect of inert substances administered in the same 
way. 

Nolo: The histidine monohydrochloride (Larostidin, 
Roche) used in this study was supplied by Hoffman-La 
Roche, Inc. 
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An Epidemic of Bacillary Dysentery in the Elgin State Hospital" 

A Preliminary Report 

Bv 

LOUIS H. BLOCK, M.D. 
and 

ABRAHAM SIMON, .M.D. 

ELGIN. ILLINOIS 


T^IARRHEA occurring in a patient or a group of 
patients confined in an institution should be im- 
mediately investigated, the cause determined, treat- 
ment instituted, and necessary measures taken to 
prevent the spread of the disease if it happens to be 
infectious. The tendency to regard this complaint 
rather nonchalantly is fraught with considerable 
, danger and may lead to serious consequences. 

Bacillary dysentery is no more a disease limited to 
the tropics or the southern states. It is decidedly on 
the increase in temperate climes. Spoi’adic as well as 
endemic and epidemic types are being encountered 
with greater frequency and unfortunately are unrecog- 
nized until, in many instances, the autopsy table is 
reached. 

INCIDENCE 

Bacillary dysentery epidemics occur in institutions, 
camps, prisons and asylums. It was know as "asylum 
dysentery” because of the frequency with which it 
broke out in these places until it was proved to he 

#From the ProctoJofnc Department and the Laboratories, the Elpin 
Stfitc Hospital. 

SuLmIttcfl February 12, 1D3G. 


bacillary dysentery by Duval and Bassett. Joseph Fel- 
sen, Emilie V. Rundlett, James Sullivan and Harold 
Goi'enbei'g reported an outbreak of a typical Flexner 
dysentery in Jersey City in July, 1934, ■with a mor- 
tality of 2% in severe cases. L. L. Stanley, F. E. 
Garfinkle and W. P. Goddard reported an epidemic 
of Flexner dysentery occurring August 3, 1929, in 
the San Quentin Prison in which 946 inmates were 
afflicted and no mortality attributed to this dis- 
ease. The duration of this epidemic was approximately 
two wfeeks. Felsen and A. G. Osofsky have just com- 
pleted an epidemiologic study of an outbreak of Sonn6 
dj'sentery (closely related to the Flexner type) which 
occurred at the Bi’onx Hospital, N. Y., the latter part 
of December, 1933, and January, 1934. This outbreak 
occurred in midwinter and was traced to a child who 
had an interval appendectomy perfomed. Soon after 
discharge, a number of cases, only in children, al- 
though this organism may attack adults too, occurred 
in quick succession lasting twelve to twenty-four hours 
but unaccompanied by physical disability. 

Epidemics occurring in the mountainous regions of 
Virginia have been reported by Higgins and also by 
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Higgins and Silverman who show that this disease is 
on the increase in this state and other southern states. 
They assert that it will spread gradually throughout 
the United States unless steps are taken to check it. 

The significance of this warning can he appreciated 
when one is cognizant of the increasing number of 
dysentery cases seen everywhere. This paper will be 
limited to a preliminary report of a severe epidemic 
of bacillai-y dysentery occurring at the Elgin state 
hospital. (This attack was confined almost entirely to 
the adult population and two young children who were 
exposed remained unscathed). 

THE ELGIN EPIDEMIC 

On June 18, 1935, a patient, Miss E. L., age 27 
years, located in the Hirsch cottage (an “untidy” cot- 
tage of the institution) was seized with severe ab- 
dominal cramps, nausea, frequent and bloody diarrhea, 
prostration and high temperature (104° F. per 
rectum). She was transferred to the hospital for 
treatment and discharged July 9, 1935, with a diag- 
nosis of non-specific enteritis. August 6, 1935, there 
was a recurrence of symptoms and she returned to the 
hospital for three days and was discharged. She re- 
mained in the cottage for seven days and August 16, 
1935, returned once more to the hospital for treatment, 
this time being discharged in three days as cured. 

There were no other cases observed until the 24th of 
June (7 days after the first case was reported) when 
two cases appeared; one in the same cottage (Hirsch) 
and another one in a male infirmary. These two cases 
reraa'ined in their respective wards for treatment. 
June 28, 1935, one more case appeared in the female 
infirmary. Then on July 2, 1935, thirty-five cases sud- 
denly developed in Hirsch cottage — exactly fourteen 
days after the onset of symptoms in the first patient 
in this ward — and the epidemic began to spread 
throughout the institution in bizarre fashion until 475 
patients and an undetermined number of employees, 
nurses, physicians and members of their families were 
affilicted. Of this number 357 were females and 118 
were males. (See chart). The U. S. Veteran section 
of the institution remained singularly free of any in- 
volvement in this outbreak. 

AGE INCIDENCE; The ages and number of 
patients are given in Table I. 


Table I 

Morbidity and Mortality 


Age 

No. of Cases 

Deaths 

Percentage 

14-29 

83 

2 

2.4 

30-39 

E3 

6 

7.2 

40-49 

102 

13 

12.7 

50-69 

S3 

14 

164» 

G0-G9 

77 

20 

2G.0 

70-79 

38 

11 

29 0 

80-8G 

9 

3 

33.3 


ETIOLOGY 

Our experience in the determination of the etiolo- 
gical factor has been unlike many of those reported in 
the past. At the beginning of the severe outbreak in 
July, a few specimens of stools were submitted to the 
State Department of Public Health for examination 
and found to be negative for bacillary or amebic dysen- 
tery. Eepeated cultures of stools made in the labora- 


tories of the hospital showed B. coli only in pure cul- 
ture and the epidemic was regarded as a non-specific 
type of entero-colitis. On August 8, 1935, the stools 
of two patients were reported positive for Hiss dysen- 
teriae by the State Department of Public Health. 
August 9, 1935, ten blood specimens were submitted 
for agglutination tests and all but two were negative 
to Shiga and Plexner. Two agglutinated Flexner in 
very low dilutions; 1;80 and 1;40 and were regarded 



Fig. 1. Shows sacculation and perforation of weakened 
wall of caecum caused by extensive ulceration and necrosis. 
Large ragged ulcers of variable sizes and with undermineo 
edges and necrotic bases may be seen throughout this 
specimen. The intervening mucosa is intensively hyper- 
emic and oedematous and assumes a polypoid appearance. 
This marked degree of involvement was pronounced in the 
caecum and ascending colon and gradually decreased n 
intensity in the distal portion of the large bowel, so, that 
only a moderate hyperemia and few superficial ulcers 
were noted in the rectum and sigmoid. The small bowel 
was only slightly hyperemic and not ulcerated. This patient 
was positive culturally and serologically. 


as negative. August 23, 1936, (9 weeks after onset), 
we began to proctoscope every new case and some old 
cases and took specimens directly from the base of the 
ulcers, if present, or the mucus from the^ mucosa an 
sent the swabs to the Department of Public Health for 
cultural studies. Up to December 15, 1935, we re- 
ceived only eight positive reports for Shigella parady- 
senteriae, variety Flexner. These same eight indivi- 
duals had positive agglutination tests for Flexner. 
Three agglutinated in dilutions of 1;80; four i" 
tions of 1 ;160, and one in dilutions of 1 ;320. All other 
specimens of blood submitted were entirely negative. 
In the course of this investigation we discovered one 
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Chnrt 1.1 


food h.Tndlfr iv)io iv.ts rs typljDid (‘.'irn’i'i-. 'Du-.'O wore 

llu* only jm^iUvc bai'Icrii'loj;!!' jiiul yornloj'ii' fmdinjr.s 
dcUnoinr'd fn>in on .•irirTi'rot*' of jirwio'^copie ami 
fifty-fiV(' idoml ,«i)i'einion'! f x.nmitn'd. lliriid .<iiic.'ir.s, 
the iKsnjriiij' drop, jiiul cultural r.ttidies \v< re ni.'idf to 
f'-xclnde .'inieliinr.is. ulcerative cnlitis and typlioid. 

The otT'et and cfiur,-.e of (he dif-'eas'c. i)r(»cto'-'cop{r 
appeaninee of Uie le-^ioie.- ami (he h:ic(<-riolnric and 
.«en'lt>irir findinr.- eeein (n justify our conclusion (hat 
the epidemic was caused hy the Shiyella paradysen- 
teriae, i'leyner variety, 

KIMDEMim.OtiY 

li.TcIllary d.v.«entcr.v i;-- u<ii;dly conveyed to imlivi- 
dtmls through the ince.dioti of v.at<‘r. milk or food 
contaminated h,v carrier.^. Kxcrctn of ;(ctiv<> cases- are 
extremely contagious ;ind the most ecrujiulous care in 
w;i«h(f!(' and in .sonic ca.«e,s, tin- hod.v. i.« twccj-'- 

.'ary (o prevent the siU'ead of thi.s dipeaoe (o ejiidemic 
proportion#. 

The orin'n of thi.s Elyin epidemic is stiil a matter 
of uncertainty. Inve.stijrator.s from the .‘^tate Depart- 
merit of I’lihlic Herdth made a survey, roeommemk-d 
culture,# of water and milk, and offered certain .siifrpcs- 
tion.s relative to ohanfcs in the water and milk .supply 
and food rnnt.-titnnv. 

In adilition wi- maile a complete and thorough .survey 
of the 21! p.'ttif-nt ; and dO cmidoyee food handler.^ who, 
were workiny at the heyinninp of the outbreak'. All of 
thes'e iridividiial.s were procto.#copcd and all .suspicions 
case,# v.-ere immediately dismi.s.sed from food hamilinir 
dutie;;. 

The disease i.# definitely not water-borno bocau.se the 
Veteran yrotip which had the .same water .siijiply but 
not the .same milk or fond .supply wa.s not atfected. 

It rnipht have been milk-borne. Tlie moriiinK milk 
.supply for the entire institution, except the Veteran 
section, i.s furni.shed by cow.s on llic lio.spital farm and 
i.s not pasteurized. Specimen.s of milk examined at 
the time .showed an e.vce.s.sively liifrh haeterial count 
but no d.vsenler.v, TJie afternoon and evening supjily 
is ftirni.slied by city dairio.s. In a .survey of all food 
handlers we found one patient with an active ca.se of 
dy.senlery who worked aroiiml the cow barn. He made 
no complaint at any time and did not appear ill. He 
refti.sed at first to .sulnnil to an examination and only 


after much persuasion finally, consented, when we were 
anin'/cd to find that the entire bowel up to 18 cms. was 
hypcromic, and ulcerated and .some of the mucosa, dis- 
tnlly appeared granular and pitted as a result of re- 
centl.v healed ulcers. .Scrapings from the base of the 
ulcers were po.sitive for Shigella paradysenteriac, 
Flexner \';iriely, and his blood agglutinated Flexner in 
dilutions of lilCO. Another patient who has been a 
milker ivas found to have a hyperemia of the bowel. 
He denied having had diarrhea. These two patients 
were immediately isolated. The latter returned to 
work in the dairy after (wo sub.sequent cultures proved 
to be negative. 

Upon inve.stigation we found some individuals who 
did not drink milk but had been afilicted with d.vsen- 
lery. However, this does not entirely exclude this 
.source as a po.ssihility beenu.se, we are sure, cream was 
consumed by llu’.se individuals. 

IJoscnnu sl.atc.s that lliere is no record of a milk- 
borne outbreak attributable to properly pasteurized 
milk. 

Contaminated food ns a likely source is very prob- 
able, Our attention wa.s directed to the fact that on 
the farm colony no case of d.v.sentcry was noticed until 
two dn.vs after their kitchen was closed and food was 
received from the general kitchen serving the rest of 
the institution. In the examination of food handlers 
fifteen patients and three female employee food hand- 
lers were temporarily dismis.sed because of suspicion 
of being carrior.s. One of the em[)Io.voe.s (female) who 
worked in the phy.sician.#’ dining room was found to 
have a iiositive culture for Shigella paradysenteriac, 
Flexner variety, .and her blood scrum agglutinated 
Flexner 1 :H>0. She was isolated until three successive 
cultures were negative and has now been assigned to 
some work in the laundry. All the other.s returned to 
work as soon as their cultures were found to be nega- 
tive on three succc-ssive examinations. 

.•\!1 tlie buildings wore properly .screened, but it was 
impossible to keo)) Hies from entering the various 
kitchens and dining rooms because doors were kept 
open for long periods of time to permit patients and 
enijiloyee.s to enter and le.ave. Many flics were .also 

Anil jQi* Crt%»v InTh# cj c 
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carried in by patients. It is quite possible that flies 
may have contributed to the spread of the disease. 

BACTERIOLOGY 

Excepting the fecal cultural •work "which was per- 
formed before one of us (L.H.B.) arrived at the in- 
stitution, all of the specimens submitted for cultural 
studies to our laboratory and to the laboratories of 
the State Department of Public Health were taken 
through the proctoscope directly from the base of 
ulcers or from the mucus deposit on the wall of the 
bowel, and some plated immediately on Endo medium. 
A total of 260 plates were thus inoculated and care- 
fully cultured and worked up by the State Department 
of Public Health. In addition 228 swabs were handled 
in a like manner. Of this number only eight were 
found to be positive for dysentery — amounting to less 
than y 2 of 1%, an infinitely small showing for an 
epidemic of this size. 

Unfortunatelj' this intensive work was not started 
until two months after the beginning of the outbreak 
and for this reason probably did not yield good results. 
Nevertheless, there were 117 acute cases observed 
during this period and still the number of positive 
bacteriologic results was not increased, probably due 
to delay in incubating the inoculated media. Our bac- 
teriological experience has amply proved that these 
organisms are difficult to isolate even when using the 
direct method of obtaining specimens, but that re- 
peated cultural studies should be made in all suspicious 
diarrhea cases, preferably securing specimens through 
a proctoscope. 

SYMPTOMATOLOGY 

Period of Ineubation: The exact period is difficult 
to determine. Seven _ days elapsed before other cases 
appeared after the first one was reported. Fol- 
lowing this the period of incubation'was much shorter. 
The prevailing opinion is that the incubation period is 
between one and seven days. 

Mode of Onset: The onset varied so much in in- 
tensity that we can conveniently divide it into three 
types. 

Symptomless Type: A few cases were accidentally 
discovered in the course of our survey who denied 
having had diarrhea or any other symptoms of dysen- 
tery. In one case, a dish washer in one of the 
kitchens had a profuse diarrhea at the time of exami- 
nation and subsequent proctoscopic examination i-e- 
vealed a hyperemic bowel. His temperature was 
normal, he did not complain of any abdominal cramps 
and felt perfectly well. His cultures and serological 
examinations were negative. In another instance de- 
scribed above the patient made no complaints what- 
soever referable to the gastro-intestinal tract, was 
afebrile and did not appear ill. He was positive 
proctoscopically, culturally and serologically for Shig- 
ella paradysentei-iae, Flexner variety. 

It would be futile to venture a guess as to the prob- 
able number of symptomless cases in the institution 
unless every patient were thoroughly examined — an 
almost impossible feat. However, we are sure there 
were many cases of this type which were overlooked 
because the symptoms were so mild in character and 
the mental condition such that the patient was not 
cognizant of it, or too indifferent to complain. 

Mild Type: The preponderance of cases noted, 
amounting to 289, were mild in character with tem- 
peratures ranging from normal to 101°. (Duration 


was from one to four days) . They did not appear very 
ill and had little tendency to tenesmus and bloody diar- 
rhea. These cases, usually young individuals, were 
treated in the ward in which they happened to occur 

Severe Type: There were 186 recorded cases of 
this type occurring in the most debilitated indivi- 
duals, in the higher range of ages. The symptoms ap- 
peared suddenly, ushered in \vith marked prostration, 
pyrexia of 101° which rapidly rose to 106°, and in two 
cases to 107.6°, nausea and vomiting, and severe tenes- 
mus and excruciating pain over the entire abdomen, 
particularly in the right lower quadrant. Diarrhea 
was extremely frequent, and the stools contained 
variable amounts of blood from a good sized hemor- 
rhage to streaking, mucus, mucopurulent material and 
no fecal matter-. The patient suffered a great deal 
from an incessant and annoying desire to evacuate the 
bowels. The number of stools was large, often reach- 
ing to 30 or 40 a day, and the quantity evacuated was 
very small. 

As the disease progressed the character of the stool 
changed and often pseudomembranous casts were 
passed. The stool was extremely offensive, had a char- 
acteristic odor much like that of semen and was no 
longer watery but serous and dark from altered hemo- 
globin. Vesicle tenesmus characterized by marked dis- 
comfort and frequency of urination was a troublesome 
symptom. The mouth was dry and the tongue swollen 
and heavily coated. As a result of the excessive loss 
of fluid from the body the patient complained bitterly 
of thirst. 

The disease, usually self-limited, ran a course of 
from 10 days to two weeks. Some cases became sub- 
acute and ran a course of a month or more, and a few 
became chronic. A number of patients became ex- 
tremely toxic and death ensued within the first few 
days and in some cases in a few weeks. 

Chronic Type: We still have under our care six 
chronic cases who have periods of remission. They 
are markedly emaciated, afebrile, and have frequent 
stools : dark, serous, bloody and offensive. There have 
been times when their stools were formed and they 
had one or two evacuations daily but this period of 
improvement was of short duration. 

DIAGNOSIS 

The diagnosis of this disease would have been 
readily made if the cultural and serological tests were 
all positive. Often it is impossible to isolate the causa- 
•tive organism and one must rely, if dealing with an 
epidemic type of dysentery, on many other factors. 
The clinical history was strikingly similar in every 
case. In addition other findings contributed to the 
support of the diagnosis of bacillary dysentery. 

Physical examination in the mild type revealed very 
little that was significant except some tenderness over 
the caecum and sigmoid regions on deep pressure. 
However, in the severe cases the patient appeared 
acutely ill, very pale, ran a high temperature, had a 
rigid and sometimes distended abdomen which was 
very tender to palpation, particularly over the large 
colon. There was no involvement of the liver or spleen. 

Proctoscopic study of all cases is unquestionably in- 
dispensable in the determination of the nature of the 
diseased condition with which we are dealing. A 
total of 595 proctoscopic examinations were made (by 
L.H.B.) in the course of our work. The patient, if co- 
operative and not too ill, was placed in the knee 
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sliouldor position. If tin's wa.s inipa.«sible, he wns 
pl.’iml over the .skie of the Ixvl or table with the head 
restin.d on a pillow plncod on a low chair or lloor. A 
well luhricatc-d index finirer was introduced slowly and 
pently to detennine the condition of the sphincter, 
ami.s. and lower rectal ampulla, f Invariably in dysen- 
tery, e.specially if .>;evere. the sphincter was markedly 
spastic). Thi.s was followed by the introduction of the 
pnx-fosenpe. Xot immiruiful of the fact that in bacil- 
lary dy.«entery the p.a.s.'jnye of the procto.scope is pain- 
ful in diayno.'^fie point of interest much rare wa.s 
taken to make the proresiure tolerable. In mo.st in- 
stances we were .successful in re.-ichinir the recto-siy- 
moid junction with.out catisiny unneces-ary discom- 
fort. 

The apivenrance of the procto-copi'd field in arnte 
c.'ises was char.'ictorisiic. Tbe mucmi'. membrane was 
intefi-'Jy inflamed. In runny ca.se.s oi-'diunatous and 
acttially r.aused ii narrowiny of tlio lumen of tlie bowel. 
Fliylitesf imujiia produced .a Ideedinr .surface wliicli 
Was .snnu'times profuse. There were numerous super- 
ficial tilrer.s covered with a p‘ (udodiptberitic mem- 
brane usually 'ecn iiU tlie ere-t.s of the folds of tbe 
nuicous nn-mbrc.ne rnnninf tmnsver.'-ely to the lumen 
of tl’.e briuil. Tilt ;-e ulcer;: •.’.ere irreytil.ar, japt'ed. and 
ne.t tintierrnined. A;- lbt,-i' ; mall discrete ulcer.s bep;in 
to spr/.ad .-ind co.ah .■•■re until they formed larye ir- 
ntyul.nr confiiient p.atrhes ll)e folds of Die mucous 
membrane .seerm-d to disappenr. The int;iri mucous 
mfmbrnne, iiiten.sely iiitlam'd. pr< si nte<! peculiarly 
penyraphir.'tl !irea« whicb often became polyjinid in 
ch.'iraeter. In .some case.s tin* pro''e‘:': of necrosi;, was 
ro extensive that larye sbects of this necrotic tissue 
f ould be seen in (be lunn'n of the bttwel. 

?ile,t of tbe patients were ob erved from time to 
tin;e fio that ninny received from two In three or more 
pffv'lo’copir examinations. the ulcers yradiiallv 

die.appi art d and the (tedema and b.'dierernin subsided, 
the mucos-a n“sum''d a rraniilar nitpfarnnee and many 
.smrd! tiimpb-tl areas could be .set n, mimed by the heab-d 
ulcer:. Healiiif berins .at the distal end of tbe rectum 
fu-u.ally the innco-cutaneouK junrtioiD am! yradually 
confinu'S ujewavii to the otber portions of thi' eobm. 
V.'t- oli-erved mt stricture- dirtctly attribut.-ible to this 
di'ia-e ill thi- r-eri' > ftf ri'se-. 

COMPLICATION.^ 

Only tiiie c.ase iif .artbriti,'' was noteil whicb occurred 
in .an emidfo'e .a ft iv wi ek*’ after onset of mild .symp- 
toms. However, .'-be pave a history of a previous at- 
tack of .artbriti" .about seventeen ye.ir.s .ayo. Four 
ji.atielit.s ib'veloped pcritnniti.s dm; either to the exten- 
.'ion nf the inflammation to the serou.s layer." of the 
Iwnve! or to perforation. In one rase, .a chronic type, 
a perforation of liie raeciirn w/!« found on aiitop.s.v. 

TREAT.MENT 

Tin's consisted of re.st in bed, limiti'd liquid followed 
b.v hiyii c.aloric. non residue diet, belladonuae, bismuth 
subc.arbonate, ami occasiomdly an opiate. Irriy.ations 
with pot. pernianynnate were yiven to hn.spitnl cases. 
In f-evere toxemia intravenous .saline and frhico.sp wa.s 
ffiven a.s indicated. 

Wc reported to tbe use of .serum in a limited number 
of case;;. .Scrum acts in two wa.v.s: neiilralize.s tbe 
toxins liiieraled by tbe infcctiny bacilli, ami dc.stro.v.s 
the bacilli (lieni.selve.s. A larye quantit.v of the .serum 
is nece.ssary to combat tbe effect of the .absorption of 


toxins due to its low antitoxic content, and should be 
yiven inlr.avenoiisl.v e.arly in the disease. Polyvalent, 
Shiya and Flexiier, dysontei-y serum (Lcderle) in 50 
c.c. doses, mixed with 50 c.c. of normal saline, was ad- 
ministered int r.avenou.sly to nine patients. In all cases 
there was an elevation of temperature from 100° to 
10.5*. Two case.s expired in a few days; one case re- 
ceived 100 c.c. and later on another 100 c.c. of con- 
vnlc.scent .scrum and finally expired. An employee, 50 
years of aye. severely ill, who received the serum 
within twenty -four liour.s after on.set of .symptoms, ex- 
perienced relief of abdominal pain, cessation of tenes- 
mus and frequent bowel movements; and within five 
day.s all symptoms disappeared and the extensive 
le.^ions of the bowel wall almost entirely healed. He 
recovered comiiletely in seven days. Of the remaining 
.six piilient.s, three recovered entirely and three became 
chronic. 

At this time Dr.Rcnd sugge.sted the use of convales- 
cent ."enim ami tlirough tile courto.sy of the Michael 
Kee.se Serum Center a .supply was prepared for our use. 
250 c.c. of blood was drawn from each of twenty-eight 
convalescent patients ami twelve vi.als containing 100 
c.c. e.ncb of mixed .serum was prepared. We admin- 
istered fiOO c.c. to five different patients. Tiiere were 
no reactions following its use. no elevation of tempera- 
ture, and apparently no change in the condition of the 
pnticnt.s. 

Sodium thiocyanate n.s sugge.sted by Mitchell and 
Goldman was admini.stercd to some of the patients, 
acute and chronic types, but without appreciable effect. 
This result corroborated the findings of the autbons 
that this preparation was usole.ss except in B. Shiga 
dysentery. 

FATALITY 

There were .sixty-nine death." — forty-five females 
and twenty-four male.c — making a gro.ss fatality rate 
of ahout This would doubtless bo much lower 

wen? we to include the indeterminate number of un- 
recognised p.-itients in our calculations. 

Sex appanmlly does not influence the rate. Female 
death rate was about compared to the male of fiej, 



Chart II 

the dilference lU'obably duo to the fact that there were 
twice as many females afllicted. 

Ago influenced the fatality rate considerably as 
shown in Chart II. The sharp increase in fatality with 
the age of the patient is .strikingly pictured. 

PATHOLOGY 

The disense process is usually limited to the large 
colon and in veo’ severe cases may mildly affect the 
mucosa of the small bowel as far as the pylorus. The 




310 


American Journal op Digestive Diseases and Nutrition 


caecum, the various flexures, hepatic, splenic, and sig- 
moidal and the rectal ampulla are greatly affected. The 
disease usually begins at the most proximal end, the 
caecum, and gi'adually spreads to the rectal ampulla. 
The mucosa and submucosa are intensely inflamed, 
oedematous, and dark red in color and covered with 
ulcers. These superficial, shallow ulcers, discreet or 
confluent, are irregular, jagged, and not undei-mined, 
and are covered with a pseudo-diphtheritic membrane 
which is easily removable. The folds of the mucosa 
may become thickened and assume a polypoid or cystic 
appearance. In far advanced cases the muscularis and 
serosa are involved and, due to the extension of the 
necrotic process, the wall of the bowel becomes weak- 
ened and perforation may ensue or gangrene may 
develop. 

SUMMARY AND CONCLUSIONS 

1. Every case of diarrhea occurring in an institu- 
tion merits a relentless investigation due to increasing 
incidence of dysentery in temperate climes. 

2. An epidemic of dysentery continuing over a 
period of more than five months, atypical in character, 
occurred throughout the Elgin State Hospital with the 
exception of the veteran section. 

3. In a population of 4,500 there were 475 patients 
and an undetermined number of physicians, nurses, 
employees, and members of their families afflicted. 

4. The causative agent was the Shigella paradysen- 
teriae, Flexner variety. 

5. The primary source has not been definitely de- 
termined, Carriers have been discovered who could 
have easily polluted both the milk and food supply. 
However, part of the milk supply is not pasteurized 
which makes this a potent source for the spread of 
any infection and particularly bacillary dysentery. 

6. A total of 488 endo plates were inoculated and 
cultured with specimens taken directly from the base 


of ulcers through a proctoscope and only of 
were positive. 

7. The usual course of the disease varied from four 
days to two weeks, except in few chronic cases. 

8. An intensive proctoscopic study was made of all 
cases, including food handlers, totalling 695 examina- 
tions. This afforded an unusual opportunity to view 
the various changes that took place in the rectum and 
bowel during the course of the disease. 

9. Limited experience with the use of polyvalent 
serum has demonstrated its value if administered early 
and in sufficiently large doses. Convalescent serum 
prepared for our use has had no effect. 

10. Mortality was 14.5% and affected debilitated 
patients in the higher range of ages. 
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The Peptic Ulcer Syndrome in the Negro* 

Clinical and Statistical Evidence on Psychogenic as Against Racial Factors 
in the Etiology of this Syndrome 

By 

FREDERICK STEIGMANN, M.D.y 

CHICAGO, ILLINOIS 


F rom the enormous literature^: dealing with the 
etiology and pathogenesis of peptic ulcer it is ap- 
parent that more than one cause is active in the 
genesis of peptic ulcer. The majority of clinicians 
today hold that certain of these causes can be grouped 
under the so-called “systemic factors" (30). These are 
taken to include a great number of psycho-physiologic 

*-From the Department of Medicine of the Cook County Hospital, 
tlnstructor in Medicine, College of Medicine, University of Illinois. 
Submitted March 2, 1936. 

tin 1931 Cushing stated that the references on peptic ulcer etiology 
and pathogenesis, the number of which was listed by MoeliOT as 
325 in 1911, had probably quadrupled by that time. In 1936, thcr^ 
fore, the number is surely much higher. Hence the references listed 
for this paper were, with few exceptions, strictly those dealing 
vdih the neurogenic or psychogenic phase. 


processes and peculiarities that affect man alone, such 
as physical characteristics (9, 30, 31, 33), constitu- 
tional factors (18, 34, 38), certain diatheses (13), 
familial tendency (1, 20, 29), sex (30, 31), general 
health and resistance (30), mental and nervous reac- 
tions (1, 3, 4, 10, 19), emotions (1, 5, 10, 33), moods 
(18, 25), and tendency to perseverance (1, 30). Occa- 
sionally they include even personal achievements (30) 
based on intensive study or work, and the complexities 
of modern American life, characterized ^ by stress, 
strain and speed. In other words, ceiiain selective 
features of anthropometry, personality, se.x, and en- 
vironment which seem to be playing an important ro e 
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Table I 


Ixicntion of 
HospiUiLs 

Number of peptic 
ulcer patients nd- 
mittCKl in one year 


— 

Percentapc of 
Nesrro ulcer 
patients 

Percentage of peptic 

ulcer cases of total 

hospital admittance 

iffiM 

in. 

ChicaKO <C.C.H.)* 

C04 

527 

77 

32.7 

0.S8 

27.7 

in. 

Chicnso (R. &E. H)s 

G5 

63 

2 

8.0 



Fla. 

Jack’tonville 

2 

0 

2 * 

100.0 

0.24 


ria. 

Miami 

37 

3t 

3 

8.1 



N. Y. 

New York 

lOS 

100 

8 

7.4 


8.0+ 

N. C. 

Durham 

f'O 

81 

IS 

16.1 

. 


Ga. 

Atlanta 

215-t- 

117 

98 

45.6 

0.66 

44.0 

Tex. 

San Antonio 

IG 

15 

0 

0 



Tox. 

GaUeston 

35 

27 

8 

22.9 



Ala. 

Rirminsrham 

74 

2S 

IG 

62.1 



L.1. 

New Orlcan«? 

52 

47 

5 

9.C 



Total 

130r, 

1039 

267 

25.69 




•All patients nrc Kerrocs. 

“f-Two yraM’ admittance. 

1. Cook County Hospital. 

2. R<*<?cRrch and Educational Hospital. 


in the genesis of peptic ulcer are discussed under the 
heading of systemic factors. 

Although some authors speak of a “peptic ulcer 
race” (9) in a certain etymological sense, the racial 
factor in an ethnological sense, has been rarely con- 
sidered and then only superficially. In fact, racial 
selectivity has been mentioned only by one WTiter (31) 
while another (30) has called attention to the rather 
rare occurrence of peptic ulcer in the colored as com- 
pared wth the white race. Thus Rivers (25) reports 
the surprising fact that of two hundred Negroes inter- 
viewed in a certain county in Texas only three per cent 
gave a history of indigestion, and only one individual 
gave symptoms suggestive of peptic ulcer. This ap- 
peared the more significant to him because those 
Negroes had lived on a non-balanced diet, dissipated 
recklessly, used tobacco and alcohol excessively, lived 
under poor hygienic conditions, were without work, 
and scarcely knew the source of their next day’s food. 
Racial selectivity, as a factor per se has been stre.ssed 
by Robinson (31) who states “the Negro and lesser 
pigmented races are immune to the disease (peptic 
ulcer) ; the white i-ace alone is susceptible. The pure 
blooded Negro is practically immune to the disease be- 
cause of hereditary differences of psychological struc- 
ture and function. The Negro race in its evolutionary 
ascent has not as yet acquired the habit of worry so 
peculiar to the white race under pressure of routine 
civilized living.’’ 

AUTHOR’S STUDY 

The present study is an outgro\rth of the discrep- 
ancy between the above quoted statement and the ob- 
servations made by this writer in the course of his 
work at the Cook County Hospital in Chicago. If the 
Negro is “practically racially immune to peptic ulcer,” 
then peptic ulcer in the colored race should be ex- 
tremely rare. If, on the other hand, peptic ulcer is 
rare in the Negro in the agricultural areas of the 


South and common in the Negi'o in the industrial areas 
of the North, then the Southern Negroes are pro- 
tected from peptic ulcer by special factors other than 
race. 

The first fact that became apparent to the writer 
was that the Negro patients with peptic ulcer whom he 
interviewed were vasstly different individuals from the 
indifferent types of Texas Negroes described by Rivers 

(30) . Although on the whole somewhat less apprehen- 
sive and less complaining than white ulcer patients, 
they nevertheless were far from being indifferent. 
They worried about their health, lack of economic 
security,^ their diet, and other things too numerous 
to mention. In short, these Negroes lived under the 
same conditions of stress and strain ds the w'hites, 
and reacted to them in substantially the same way. 

In order to check the discrepancy between these ob- 
servations and the conclusions reached by Robinson 

(31) , the wi'iter proceeded to gather statistical evi- 
dence. In the course of 1934, 67,831 patients v/ere ad- 
mitted to the Cook County Hospital (including re- 
admittances). Of this number, 604, or 0.88 per cent 
were diagnosed peptic ulcer clinically and roentgenolo- 
gically. Seventy-seven, or 12.7 per cent of these were 
Negroes. Ninety-seven, or 16 per cent, of the 604 
ulcer cases were patients admitted with perforated 
peptic ulcer, and of these, eleven, or 11.3 per cent were 
colored. In the gastro-intestinal clinic, of 605 active 
cases (f.e. reporting to the clinic at least once in 
six months), ninety-seven, or 16 per cent, are Negroes: 
eight, or 8.2 per cent of them having had operations 
for perforated peptic ulcer. 

It was further noticed that in these colored patients 
the average duration of symptoms referable to the 
gastro-intestinal tract was about five years, while the 
average time they had been in Chicago was about 
eleven years. The relation of the average time lived 
in Chicago to the average duration of ulcer symptoms 

•KSco Footnote at end of this contribution. 
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FIG. I The distribution of peptic 

ULCER IN DIFFERENT AGE GROUPS 


is quite striking in this ratio. It should be noticed 
that these patients lived in this environment for some 
time before the sj'mptoms of peptic ulcer appeared. 
Furthermore, individual figures are even more impres- 
sive, as they give definite evidence that the symptoms 
referable to the gastro-intestinal tract appeared often 
many years after their arrival in this region. Indeed, 
only in three patients was there a histoiy of gastro- 
intestinal disturbance dating back to their residence 
in the South. 

In order to check further the validity of these statis- 
tics, data were gathered relative to Negro ulcer 
patients and Negro admittances from other hospitals 
in Chicago and elsewhere. Thus it Avas found that of 
all patients admitted to the Cook County Hospital 
within a period of one month (considered conclusive 
for our purpose), 27.7 per cent Avere Negroes. Returns 
on questionaires received from other free hospitals 
are given in. Table I. 

It is obvious from these data that the Cook County 
Hospital is not unique in having a fair proportion of 
colored peptic ulcer patients. 

Sixty colored patients reporting regularly to the 
gastro-intestinal clinic were chosen at random and in- 
terviewed in regard to their age, habits of smoking 
and drinking, diet, living conditions, number of de- 
pendents, schooling, and economic adjustment. These 
patients had also their blood pressure and degree of 
gastric acidity determined. The results obtained are 
given beloAV in graphic form. 

These graphs clearly show that (1) the condition is 
most common between the third and fourth decade, 
Avhen responsibilities are usually greatest; (2) habits 
Avere essentially moderate, forty-five being habitual 
smokers and only tAvo indulging in alcohol beverages; 
(3) diet Avas fair on the Avhole, although none of them 
complained of poor food; (4) living conditions were 
tolerable; (5) nearly tAvo-thirds of them had tAvo or 
more dependents; (6) only nine had no schooling, but 
the remainder had from four to eight years of gram- 
mer school, ten of these haAing attended high school 
and three even college; (7) only tAvelve Avere employed, 
tAvelve of them being unemployed because of poor 
health; (8) most of them had a systolic blood pressure 


range of 120 to 140, and a diastolic range of 70 to 90- 
and (9) the majority of patients had a free acidity 
above thirty degrees, several of them having free acid 
values in excess of seventy degrees, but three had an 
achlorhydria (f.e. with one Eivald meal). 

The results of the analysis of these social-economic 
factors clearly manifest the bases for a number of 
psychic stimuli to which these patients Avere exposed 
The Avorry, fear, anxiety, and other emotional tensions 
present in these individuals Avere probably of sufficient 
strength to affect the neuro-vegetative center and thus 
to produce, through their autonomic outflow, derange- 
ments in the function of the gastro-intestinal tract 
(15), Avhich ultimately led to subjective and objective 
symptoms characteristic of peptic ulcer. This does 
not imply that mental impulses mediated by the 
neuro-vegetative center in the diencephalon are the 
sole cause of peptic ulcer formation, but it does 
mean that these impulses are of paramount import- 
ance, and that locally acting stimuli are only sup- 
plemental in nature. It also suggests that these 
psychogenic-neurogenic impulses act as the exciting 
factor (32) of a peptic ulcer syndrome, and that 
Avithout them the local component is symptomless. 
This Avould explain Avhy a recurrence of peptic 
ulcer symptoms is experienced more often after some 
upset in the psychic, rather than in the somatic com- 
ponent (38, 1, 3, 10, 28, 37). It AAmuId also tend to 
explain why Negroes in industrial centers are more 
likely to have peptic ulcer symptoms even though the 
local stimuli (diet, etc.), are, if anything, less sei'ere in 
the urban (Northern) than rural (Southern) Negro. 
Finally, it shoAvs why the results of peptic ulcer treat- 
ment are much better and recurrences rarer in clinics, 
where the patients are from smaller communities than 
in the clinics Avhich treat predominantly city dAveliers 
(33). The only reason for this difference is that in 
the latter clinics the patients are individuals who are 
under the influence of psychic stimuli to Avhich the 
patients of the first clinics are either not exposed at 
all, or are exposed only to a small degree. 

DISCUSSION 

The pros and cons (11, 12, 16) of the systemic 
factors in the genesis of peptic ulcer have been dis- 
cussed by a large number of clinicians, some of them 
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FIG. 3 Diastolic blood pressures of 

PEPTIC ULCER PATIENTS 

outstanding figures in the medical world, yet none of 
them has referred to racial selectivity as playing an 
important, or in fact any, role whatsoever. Only re- 
cently, Moschcovitz (27) in listing several syndromes, 
among them gastric and duodenal ulcer, which he be- 
lieves to be psychogenic, stated “that such diseases are 
but exaggerations of normal function; they are essen- 
tially human diseases and cannot be produced experi- 
mentally in animals; they rarely occur before the 
emotive and affective powers are fully developed ; their 
life cycle is characterized by a great tendency to recur- 
rence ; their incidence bears a strong relation to world 
crises or great emotional waves” but failed to mention 
that they occur only in the white race. It would, there- 
fore, seem strange indeed that all these men should 
have overlooked such an important factor, if it actu- 
ally exists. Even if the continental writers are elimi- 
nated from this group of clinicians, as their material 
is based on white patients almost entirely, there still 
remains a considerable number of American authors 
whose material consisted of mixed races (Whites and 
Negroes). When such comprehensive reviews on the 
subject as have been written by Cushing (8), Alvarez 
(1), Smithies (35), Crile (6, 7), and others fail even 
to suggest a racial selectivity factor, its existence be- 
comes quite doubtful. If, moreover, various obsei-va- 
tions and statistics show that peptic ulcer is found in 
a comparatively high percentage of Negroes in dif- 
ferent geographical areas, then the theory of racial 
selectivity in the genesis of peptic ulcer becomes un- 
tenable. 

In referring to racial selectivity as a unique feature 
of peptic ulcer, Robinson (31) states that the colored 
race is “skipped by the disease” because of hereditary 
differences in psychological structure and function; 
and that in its evolutionary ascent it has not acquired 
as yet the habit of worry so peculiar to the White race 
under pressure of routine civilized living. From this 
assertion it is inferred that the Negro belongs to a 
more primitive race, and has by heredity a different 
psychologic structure and function. The question thus 
arises, first, whether this assertion is correct and 


peptic ulcer is found less frequently in the Negroes 
because of their race and inherent psychological struc- 
ture and function, or, secondly, whether this state- 
ment is incorrect and the lesser incidence of peptic 
ulcer in the Negroes is due to the environment which 
has protected most of them from the effect of harmful 
psychogenic influences. The first question must be 
answered in the negative. The second question is best 
answered, in the affirmative. 

The subject of racial differences has recently been 
covered by Klineberg (23) in his Bace Differences. 
After an exhaustive survey of the voluminous litera- 
ture on this subject the author summarizes the present 
day attitude of psychologists, based on objective find- 
ings. He concludes that the characteristics that dis- 
tinguish human races are morphological, and that 
physiological, psychological and even pathological dif- 
ferences remain to be proved ( p. IS) . He disposes of 
the fallacious assumption that one race is more primi- 
tive than another (p. 36), and goes on to say that %ve 
have no right to regard every Negro as differing from 
every White, or to expect that all Negroes will behave 
similarly in similar situations (p. 20) . He establishes 
definitely the immense influence of environmental, 
social, and economic factors on the results of intelli- 
gence tests, on which the pi'esumptuous notions of 
racial differences are based. The importance of these 
factors is most clearly apparent from the results of 
intelligence tests given to similar groups of Negroes 
in different geographic areas showing that the Negroes 
in the North, Northeast, and Northwest are much su- 
perior to those in the South (p. 183). The importance 
of the environment is supported by similar conclusions 
reached by Lorimer and Osboime (24), (p. 19S) who 
state “Among large regional groups in the United 
States differences in economic and other environmental 
factors, such as climate, education, and so forth may 
be sufficient to explain cultui-al-intellectual differences 
without recourse to genetic explanation." 

Since, however, not only intelligence but personality 
also has been used to differentiate the races, Kline- 
berg (23) analyzes the findings of a number of authors 
who tried to prove or disprove these conceptions, and 
concludes that objective measurements of “non-intel- 
lectual” traits also failed to demonstrate racial differ- 
ences (p. 207), and that hence culture appears to de- 
termine situations that arouse emotional responses, to 
regulate the extent to which these I’esponses are 
overtly expressed, and the particular forms which 
their expression may take (p. 287). His final conclu- 
sion is that the case for psychological race differences 
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has never been proved and that there is no scientific 
evidence of racial differences in mentality (p. SkS ) . 

From the statistical data offered and the various 
critical comments on the role of systemic factors in 
the genesis of peptic ulcer, nothing seems to point to 
a racial selectivity. Moreover, from the conclusions 
cited in regard to psychological differences between 
races, a racial selectivity based on differences of psych- 
ological structure and function appears to be scientifi- 
cally intolerable. It is manifest that the role of en- 
vironmental stimuli on the vegetative nervous s 3 ’stem 
in the production of peptic ulcers in Negroes (as in 
Whites) has been substantiated by the conclusions of 
various writers. If the differences in emotional re- 
sponse are not to be explained on the basis of innate 
racial make-up, but on the basis of citXUire (the latter 
being used to mean attitudes and experiences which 
an individual receives from the society of which he is 
a member) , then it stands to reason that the Negro in 
the North will respond to emotions (overt or repres- 
sed) and other stimuli to the vegetative nervous center 
in the same manner as do other members of the society 
to which he belongs, society here including both 
WTiites and Negroes. Similarly, the Southern Negro 
will less frequentls' be beset bj' peptic ulcer, as the 
White members of his society ai'e also affected but 
little by this syndrome as compared to their Northern 
brethren. 

In closing, it may thus be stated that the clinical 
and experimental observations of a large number of 
investigators, and the study of our own clinical ma- 
terial, justify the following conclusions: First, that 
peptic ulcer is not due to anj' one specific cause — selec- 
tivity or unique feature— but to a combination of a 
variable number of factors which have been best de- 
scribed by Rivers (30) . Secondly, that although hj'per- 
chlorhydria is not a prime requisite for peptic ulcer 
(36), most peptic ulcer patients, nevertheless, show 
hyperchlorhydria, hypersecretion, hypermotility, and 
hj-pertonicitj' (17, 37). The last is especially marked 
in the pyloric portion, and is the precursor of pyloric 
spasm which is believed to plaj' an important role in 
the genesis of peptic ulcer (21). Thirdly, that all 
these gastric phenomena can be produced by the stimu- 
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lation of the neuro-vegetative center in the dienceph- 
alon, a center which is easily affected by psychic in- 
fluences (8, 14, 22, 26). Fourthly, that on the basis of 
these observations it may be assumed that digestive 
disturbances, hyperacidity, and even ulcer, will occur 
in vagotonic individuals who, according to Cushing 
(8) are under the domination of such psj'chic stimuli 
as overt or repressed emotions, incidental or continued 
worry, anxiety, heavy responsibilities, etc., alone, or in 
combination with locally acting factors, such as im- 
proper food, excessive food and drink, etc. Finally, 
that these vagotonic individuals do not belong exclu- 
sivelj' to the white race, but maj’’ also be members of 
the colored race, a fact which explains whj'. peptic ulcer 
is not as rare in the Negro as the theory of racial 
selectivity would lead one to believe. This is of im- 
portance clinically in that it suggests that the clinician 
must approach the problem of peptic ulcer in the 
Negro with the same attitude as he does in the White 
patient. 

SUMMARY 

1. Negroes constituted 12.7 per cent of all the 
peptic ulcer patients admitted to the Cook County 
Hospital during the period of one year, while slightly 
higher or lower percentages are found in other hos- 
pitals admitting both White and Negro patients. 

2. Environmentally conditioned psychic factors 
play an equally important role in the genesis of peptic 
ulcer in IWiite .and Negro patients. 

3. Northern Negroes, hence, of industrial centers, 
just as the Whites of these areas, are more frequently 
subject to peptic ulcer than Southern Negroes and 
IVhites of agricultural areas, respectivelj^ 

4. The theorj' of I'acial selectivity as a unique 
feature of the peptic ulcer syndrome could not be sub- 
stantiated, while the hypothesis on which this theory 
of racial selectivity is based is contrary to the latest 
conceptions of comparative psychology. 

I wish to express my sincerest gratitude to Dr. M. H. 
Krout and Dr. H. A. Singer for their helpful suggestions 
during the preparation of this paper. 


ootnotc: In the phrase “worry about lack of economic T 

we included a number of thincs which seemed to . 

patients, particularly as gathered during the 
Some of the more outstanding things that worried 
number of these individuals are given below: 
agreeable work ; small pay ; insufTicient money for rcjit, 
electricity with the associated fear of eviction and ® 

ga5 or electricity; lack of carfare to go about: lack of mo ^ 
personal spending; small Tclicf allowances: friction with ‘ « 

worker and landlord; separation of family members due * 

up of home: improper clothing for public 
clothes for themselves and the children ; irregularity of ^ 
tendance by their children, becauso of lack of certain 
clothing; lack of opportunities for their children; loss of p P 
and fear of losing certain possessions, etc. 
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The Differentiation of Surgical and Medical Groups of Jaundice* 


By 

ARTHUR A. HOLBROOK, M.D.f 

MILWAUKEE, WISCONSIN 


W HEN confronted by a patient with jaundice, the 
inevitable question arises: Is surgical relief of 
obstruction indicated? If the answer is to be affirma- 
tive, it is desirable to establish the fact as early as 
possible so that preoperative measures can be properly, 
carried out and the risks attending prolonged intoxica- 
tion, obviated. This paper deals with only those pro- 
cedures alleged to be most useful in differentiating the 
jaundice due to infectious, toxic hepatitis (medical) 
and that of common duct obstruction (surgical) . 

In studying these problems there is no laboratory 
test or combination of tests which can take the place of 
a careful history, physical examination, and routine 
observations of chart, blood counts and smears, urines 
and stools. Lahey’s (1) modification of Courvoisier's 
law is worth alluding to in this respect: “In the pres- 
ence of jaundice which is painless and progressive and 
associated with consistently acholic stools, a dilated 
gall bladder palpable through the abdominal wall is 
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almost certain to be due to malignancy of the head of 
the pancreas or the lower end of the common duct.” 
Thus simply by the use of sight and touch it is pos- 
sible to decide the diagnosis. The cataloging of signifi- 
cant points in the histories of 235 cases of jaundice by 
Flood (2), Seegal, et al has shown that revision is 
needed in the commonly accepted teaching that cancer 
of the head of the pancreas causes painless jaundice. 
They found a high incidence of pain as the earliest 
symptom. Scrutiny of ten times as many cases might 
supply ten additional important facts to serve clinical 
judgment. Even then, however, certain decisions could 
be facilitated by special laboratory evidence. 

LABORATORY AIDS 

There are five laboratory ‘procedures which have 
been especially stressed in the literature as having dis- 
tinct value in the differential diagnosis of intrahepatic 
jaundice and extrahepatic (obstructive) jaundice: the 
qualitative van den Bergh reaction, the galactose 
tolerance test, the urobilinogen determination, the 
duodenal tube drainage and the study of blood choles- 
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terol. I do not discuss flat X-ray plate of the gall 
bladder region, because bj"^ showing a stone, that ex- 
amination can simply refine the diagnosis of obstruc- 
tion. 

(1) The Qualitative van den Bergh Reaction: The 
history of this test has been summarized by Rabinowitch 
(3) ; the technic, by Elton (4). The bio-chemical mech- 
anism involved has not yet been established. In inter- 
preting the test according to van den Bergh and McNee, 
a direct immediate reaction means obstructive jaundice; a 
biphasic reaction denotes the jaundice of hepatitis; and a 
delayed reaction means hemolytic jaundice. 

In 1930 Snider and Reinhold (6) felt there was no valid 
theoretical basis for the use of the van den Bergh reaction 
in identifying the various types of jaundice. The next 
year Rabinowitch (3) wrote that the different reactions 
did not yield the information attributed to them and offered 
the explanation that pure obstruction and pure hepatitis 
are rare. Cantarow (6) observed that the varying re- 
sponses of the test at different times in the same individual 
tended to discredit its Value in differential diagnosis. Some 
use was accorded the test by Flood, Seegal (2), et al in 
differentiating hemolytic from non-hemolytic jaundice; 
but none, in the differential of obstructive and hepatic 
jaundice. By and large, present day investigators (7, 8) 
frown upon the value of the qualitative van den Bergh 
reaction. 

(2) The Galactose Tolerance Test: Davies (8) gives 
an historical account of this test and describes his technic 
of giving the sugar and following the blood levels. Roe 
•and Schwartzman (9) use a similar technic hut vary their 
doses according to body weight. Jankelson and Lemer 
(10) give the galactose intravenously, instead of orally, 
and follow the non-fermentable fraction of the blood sugar 
curve as an index of galactose utilization. Most workers 
(Shay and Schloss (11) ; Banks, Sprague and Snell (12) ; 
Schiff and Senior (13) ; Rosenberg (14) ) adhere to the 
principles first set down by Bauer in 1906. 

The value of this test is said (11) to lie in the fact 
that all the galactose which fails to be utilized by the liver 
is eliminated in the urine. Thus in the early presence of 
jaundice if more than 3 grams are recovered, diffuse liver 
damage is postulated, and a toxic or infectious type of 
jaundice is thereby identified. On the other hand, excre- 
tion of less than 3 grams is normal and an indication that 
the etiology of early jaundice is either obstruction or 
hemolysis. Schiff and Senior (13) applied the test in 100 
cases and concluded that it was of great value in differen- 
tiating acute toxic or infectious jaundice from the obstruc- 
tive type. Rosenberg (14) obtained normal (negative) 
results in alt his 16 cases of obstructive jaundice and com- 
mented favorably on the value of the test. Clute (15) re- 
marks that the test is simply confirmatory but settles 
nothing. Banks, Sprague and Snell (12) studied 127 
selected cases of jaundice including the two groups under 
discussion here. They concluded that the galactose test 
does not uniformly distinguish between obstructive and 
intra-hepatic types of jaundice, though it may furnish 
valuable corroborative data in doubtful cases. Their 
records show clear cut examples in which excessive galac- 
tose was excreted (positive tests) in obstruction cases of 
relatively short duration (4 to 14 days). Shay (13)* 
answered for these unfavorable results by saying that the 
tests were not done early' enough and that some of the cases 
perhaps had infection in the biliary tract. Rosenberg (14) 
suggested that Banks ct al might have made more ac- 
curate use of the test by combining it with the urobilinogen 
test. Da-vies (8) and Mann (13)* also advocate the em- 
ploying of various tests to settle a differential diagnosis. 

(3) The Urobilinogen Determination: Value of the 
Urobilinogen test in diagnosis was demonstrated about 50 

Discnssion. 


years ago by Priedrick Muller. He observed that no urobili- 
nogen was present in the urine of a patient with complete 
biliary obstruction. Thereupon he gave large amounts of 
bile by mouth and within 48 hours obtained positive 
urinary tests for urobilinogen. 

During the next 40 years the test was refined and the 
mechanism of urobilinogen production was investigated 

Ten years ago (June, 1925) Wallace and Diamond (16) 
employed the newer knowledge and reported their studies 
of 1200 cases, thereby giving prominence to the test. They 
outlined the rationale and technic of the procedure and 
gave experimental e-vidence to support their -views which 
have been generally accepted ever since. Briefly', they as- 
serted that urobilinogen is derived from bilirubin in the 
intestine, is absorbed from the intestine, and is normally- 
excreted mostly by the liver but also in small amounts by 
the kidneys. If diffuse liver damage is present, the excre- 
tion through the biliary channel is impaired and excessive 
amounts are put out in the urine. If obstruction to the 
flow of bile into the duodenum is complete, urobilinogen is 
non-existent. The authors mention two exceptions to the 
latter statement. First, in the presence of cholangeitis, 
bilirubin may be reduced in the infected bile ducts to 
urobilinogen. Second, small amounts of bilirubin may be 
excreted from the general circulation into the intestines 
where urobilinogen will then form. Davies (8), Rabino- 
■witch (3), Rosenberg (14), and Clute (15) record experi- 
ences -with the urobilinogen test similar to those of Wallace 
and Diamond. 

If biliary obstruction is only partial or if regeneration 
has had time to develop in a diseased liver, then mani- 
festly the urobilinogen test loses significance. In neither 
instance will it be consistently positive or negative. At- 
tempts have been made to increase the value of the test in 
the more difficult differential diagnoses by combining it 
systematically with other tests. Thus, Rabinowitch (3) 
feels that the urobilinogen test in conjunction with the 
qualitative van den Bergh gives more exact information. 
Rosenberg (14) suggests that the combination of the 
galactose tolerance and the urobilinogen tests is useful, 
but that of the two used alone the urobilinogen is the more 
reliable for differential purposes. 

(4) Duodenal Tube Drainage: The various types of 
duodenal tube have been described by T'wiss (17, 18), who 
has also given detailed account of their use. Part of the 
routine examination in the Gall Bladder Clinic at the New 
York Post Graduate Hospital (18) is the microscopic, 
chemical, and bacteriological analyses of the bile fractions 
recovered from the duodenum. Lahey (1) has emphasized 
the value of these diagnostic measures especially in dis- 
tinguishing catarrhal jaundice from obstructive jaundice 
due to gall stones. The presence of mucus and pus in thin 
bile argues for the former. Whereas cholesterol crystals 
bespeak stone. Whole blood may mean carcinoma. Clute 
(15) of the Lahey Clinic considers duodenal drainage for 
diagnostic purposes “perhaps the most satisfactory and 
dependable laboratory test for determining the cause of 
jaundice” and mentions a series of 30 correct diagnoses to 
a single mistaken one made by this means. 

Duodenal drainage has been employed chiefly for es- 
tablishing the presence of gall stones. In 1928, Piersol, 
Bockus and Shay (20) were thereby able to make pre- 
operative diagnoses of stone in 47% of their cases. Three 
years later Bockus, Shay, Willard and Pessel (21) made 
accurate diagnoses in 8396 of their cases. They assert 
that the combination of cholesterol crystals and calcium 
bilirubinate crystals is pathognomonic of gall stones. It is 
apparently as important to study bile in diagnosing 
hepato-biliary disease as urine in renal-ureteral disease. 

(5) Blood Cholesterol: In 1927 Davies (8) wrote that 
the blood cholesterol level is an important aid in the dif- 
ferential diagnosis of jaundice. An amount of 180 mg /« 
or more, he said, points to obstructive jaundice. Epstein 
(22) has done pioneer work in this direction and gathere 
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Table I 
Medical Cases 


Case 

Age sex 

Final diagnosis 

How established 

Icterus 

index 

van den 
Bergh 

Urobilin- 

ogen 


1. 

43M. 

Portal Cirrhosis 
(Alcoholic) 

Clinically 


37 

D.IM.* 


2 wks. 

2. 

61F. 

(Alcoholic) 

Autopsy 


120 

D.IM. 

-b++ 

2 wks. 

3. 

B7M. 

(Alcoholic) 

Clinleally 


46 

D.IM. 

-f+++ 

Few wks. 

4. 

61M. 

(Alcoholic) 

Clinically 


47 

D.IM. 

Neg. 

5 wks. 

6. 

B6M. 

(Alcoholic) 

Autopsy 


26 

D.IM. 

++++ 

6 days 

6. 

BOM. 

(Alcoholic) 

Clinically 


13 

D.D. 

++++ 

7 


52F. 

(Alcoholic) 

Clinically 


20 

D.IM. 

++-b 

? 


62M. 

(Alcoholic) 

Clinically 


■4'+4'+ 


Neg. 

7 wks. 


52M. 

(Alcoholic) 

Clinically 


+ 


-H-++ 

? 

10. 

53F. 

(Alcoholic) 

Clinically 


15 

D.D. 

Neg. 

1 mo. 

11. 

24F. 

(Alcoholic) 

Autopsy 


43 

D.IM. 

+ 

2 wks. 

12. 

4SM. 

(Alcoholic) 

Clinically 


12 

D.D. 

++++ 

? 

13. 

37M. 

(Alcoholic) 

Clinically 


112 

D.IM. 

Neg. 

4 days 

14. 

B8M. 

Portal Cirrhosis 
(Non-Alcoholic) 

Clinically 


43 

D.IM. 

+ 

4 mos. 

15. 

68M. 

(Non-Alcoholic) 

Clinically 


55 

D.IM. 

Neu. 

10 days 

16. 

49M. 

Cirrhosis with Multiple 
liver abscesses 

Operation 


75 

D.IM. 

Nesr. 

5 days 

17. 

44M. 

Biliary Cirrhosis 

Clinically 


37 

D.IM. 

Neg. 

3 yrs. 

18. 

22F. 

Catarrhal Jaundice 

Clinically 


4-f ++ 


f--f 

4 days 

19. 

23F. 

Catarrhal Jaundice 

Clinically 


22 

D.IM. 

+ 

2 wks 

20. 

44F. 

Catarrhal Jaundice 

Clinically 


DO 

D.IM. 

Neg. 

1 wk. 

21. 

ICM. 

Catarrhal Jaundice 

Clinically 


25 

D.D. 

-H-++ 

1 wk. 

22. 

61M. 

Catarrhal Jaundice 

Clinically 


49 

D.IM. 

Neg. 

10 days 

28. 

49F. 

Catarrhal Jaundice 

Clinically 


22 

D.IM. 

+H — 1*+ 

2 wks. 

24. 

32F. 

Catarrhal Jaundice 

Clinically 


60 

D.IM. 

Neg. 

3 days 

25. 

38F. 

Acute Toxic Hepatitis 

Autopsy 


45 

D.IM. 

++++ 

5 wks. 

26. 

23M. 

Acute Toxic Hepatitis 

Clinically 


10 

D.D. 


7 

27. 

41F. 

Hepatitis 

Clinically 


38 

D.IM. 

Neg. 

1 wk. 


♦D.IM. Represents direct Immediate. 
D.D. Represents direct delayed. 


evidence to show that a pronounced reduction in the blood 
cholesterol level indicates parenchymatous disease of the 
liver, whereas hypercholesteremia denotes an obstructive 
lesion. Lehnherr (23) records similar experiences with 
lipid analyses in studying the causes of jaundice. How- 
ever, his results seem to differ from Epstein’s in certain 
details to do with the free-cholesterol ; ester-cholesterol 
ratios in obstructive jaundice. Such discrepancies simply 
mean that this work is in its infancy. 

CLINICAL STUDY 

Although in recent years there has been no special 
or organized study made of jaundice at the Milwau- 
kee County General Hospital, still certain jaundiced 
patients have submitted to a wide’ variety of labora- 
tory tests for diagnostic and prognostic purposes. I 
have been particularly interested in studying the 
records of a group of 50 patients who received among 
other tests the combination of the qualitative direct 
van den Bergh and urobilinogen determinations. It 
has seemed desirable to appraise the value of these 
casual observations. 

AUTHOR’S STUDY 

The 60 cases under consideration were arbitrarily 
divided into 27 medical and 23 surgical on. the basis 
of the site of lesion. Those with primary liver dis- 


ease were considered medical; and those with extra 
hepatic biliary conditions, surgical. Tables I and II 
show the details of this grouping. 

As intimated in the first paragraph, the special in- 
terest of this study is in tests which may expedite 
early diagnoses. Hence I have recorded only the first 
results, which were obtained shortly after admission 
in nearly every instance. The "duration of jaundice” 
pertains to the period from onset to the initial tests. 

The pertinent results of this survej' are summarized 
in Table III. It is interesting to note that in these 
two heterogeneous groups the figures run approxi- 
mately parallel. Hence, it would seem that single 
urobilinogen or van den Bergh determinations can not 
be expected to help in differentiating medical from 
surgical jaundice. Further study will be made on the 
value of repeated tests. 

There are not enough cases of any given tjTie ivithin 
the groups to judge the merits of these tests in dis- 
tinguishing certain syndromes. Nevertheless, there 
are indications that even within narrower limits there 
is nothing specific about these tests. The similarity 
between cases 3 and 4 of the portal cirrhosis type is 
striking. The ages of the patients, the depth and 
duration of jaundice were approximately the same. 
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Table II 
Surgical Cases 




Final diagnosis 

■— 


1. 

61F. 

Biliary Cirrhosis, stone in 
common duct 

Autopsy 

Hi 

2. 

46F. 

Biliary Cirrhosis, stone in 
common duct 

Clinically 

21 

3. 

58F. 

Post Op. Stricture of com- 
mon duct 

Clinically 

63 

4. 

33F. 

Stones -with CholanBeitia 

Operation 

80 

5. 

B8M. 

Obstruct. Jaundice. 

? Ca. head pancreas 

Operation 

72 

6. 

68M. 

Gall Stones 

Clinically 

6 

7. 

28F. 

Gall Stones 

Operation 

36 

8. 

G7F. 

Stones in common duct 

Operation 

+ 

9. 

64P. 

Stone in common duct 

Operation 

27 

10. 

74M. 

Ca. head pancreas 

Clinically 

30 

11. 

75M. 

Ca. head pancreas 

Clinically 

75 

12. 

53M. 

Ca. head pancreas 

Operation 

50 

13. 

64M. 

Metastatic Ca. 

(Proved Ca. Stomach) 

Clinically 

60 

14. 

49M. 

Metastatic Ca. 

(Proved Ca. Stomach) 

Clinically 

++ 

16. 

68F. 

Cholecystitis with 
Cholelithiasis 

Clinically 

70 

16. 

71F. 

Cholecystitis with 
(Cholelithiasis 

Clinically 

+ 

17. 

47F. 

Cholecystitis with 
Cholelithiasis 

Operation 

16 

18. 

1 

1 61F. 

Cholecystitis with 
Cholelithiasis 

Ciinleaiiy 

14 

19, 

47F. 

Cholecystitis with 
Cholelithiasis 

ClinicBlly 

+ 

20. 

69M. 

Cholecystitis with 
Cholelithiasis 

Autopsy 

19 

21. 

68M. 

Cholecystitis with 
Cholelithiasis 

Clinically 

+ 

22. 

t B7F. 

1 Acute Cholecystitis 

Clinically 

+ 

23. 

EOF. 

1 Acute Cholecystitis 

Clinically 

15 


van den 
Bergh 
D.IM.* 

D.IM. 

D.IM. 

D.IM. 

D.IM. 

DIM. 

D.IM. 

D.IM. 

D.IM. 

D.IM. 

Neg. 

D.IM. 

D.D. 

D.D. 

D.D. 

DD. 


Urobilin- 

ogen 


Neg. 

+ 

Neg. 

*r 

Neg. 

+ 

Ncg. 

+++ 

Ncg. 

Neg. 

Neg. 

+ 

Neg. 

+4- 

+ 

Neg. 

++++ 

4-++4* 

Neg. 

4 '+ 4 *+ 


Duration :aundice 

before testa 


4-+4-+ 


4 yrs. 

4 wka 

5 >r8. 

6 days 

3 wks. 

1 day 

4 days 
1 wk. 

10 days 

1 wk. 

3 wks. 

2 wks. 

4 mos. 

10 days 

4 days 
8 days 
1 wk. 

1 mo. 

5 wks. 

4 days 

1 wk. 
3 days 


1 wk. 


♦D.IM. Represents direct imrnediate. 

D.D. Represents direct delayed. 

The sex and van den Bergh reaction were identical. 
Yet one gave a markedly 'positive urobilinogen reac- 
tion; and the other, a flat negative. It has been said 
that early in cataiThal jaundice the urobilinogen test 
is most likely to be positive. Cases 20 and 21 were 
examined one week after the onset. One proved nega- 
tive; the other, positive. The van den Bergh reac- 
tions also differed. Cases 10 and 11 with probable 
cancer of the head of the pancreas, and cases 18 and 
19 with gall bladder disease afford further example of 

• 

Table III 


Total positive urobilinogens 
Total negative urobilinogens 
Per cent positive 
Total van den Berghs done 
Direct immediate 
Delayed direct 
Negative 


13 

10 

66.59c 
16 
11 
4 
1 


11 

59.29c 

24 

19 

5 

0 


Per cent direct imm^iate 


68.79^- 


79 . 1 % 


discrepancies in the urobilinogen testing of clinically 

similar material. , . . f 

In conclusion, it appears from the above study 
isolated urobilinogen and fl^^’^^^ive direct van de^ 
Bergh tests do not with any regulan y e p 
the jaundice of medical origin from that du t a 
surgical lesion. This statement "lade of 
from a statistical point of view. It is 
state in addition that the Jen 

vidual instances in which the urobihnog? 
repeatedly negative has proved to be of deli ^ 

in helping to decide whether or not to opeiate 
jaundiced patient. 

SUMMARY 

1 . Attention is called to the desirability of 
early differential dlasnoses between medical 

“surgical” jaundice. hodside ob- 

2. In this respect, the importance 

servations is stressed. 

3. The flve most popular laboratory tests f^ 
ential purposes are appraised in varying detail. ^ 
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4. A series of 50 cases is pi'esented in chart form 
to show especially the value of single urobilinogen and 
qualitative direct van den Bergh tests in distinguish- 
ing “medical” and “surgical” jaundice. 

5. The figures indicate that no significant informa- 


tion can be expected from these laboratory procedures 
on the basis of single observations onlyu 
I wish to acknowledge the generosity of Dr. Francis 
D. Murphy, Medical Director of the Milwaukee County 
General Hospital, who suggested this subject and gave me 
access to the clinical records. 
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SECTION II — Experimental Physiology 


An Improved Gastric Test Meal* 

By 

CHARLES M. WILHELMJ, M.D. 

P. T. O’BRIEN, M.D. 
and 

FREDERICK C. HILL, M.D. 

OMAHA. NEBRASKA 


S tudies on gastric secretion are to a certain extent 
handicapped and limited because of the lack of a 
standard test meal. The more commonly used clinical 
test meals (shredded wheat biscuits, arrow root cook- 
ies, bread or toast, tvith water or weak tea) have fre- 
quently been justly criticized because of their very low 
secretogogue effect which renders them inadequate 
tests of the acid secreting power of the stomach. This 
generally recognized failure of the usual test meals 
has led to the wide spread use of histamine, the alcohol 
test meal or the meat and water test meal. 

Histamine is undoubtedly a powerful stimulant for 
hydrochloric acid secretion, but 'recent investigations 
have shown that its action is to some extent abnormal 
since it appears to stimulate solely the secretion of 
hydrochloric acid and not that of pepsin and other 
organic constituents. We have recently shown (1) 
that histamine may mask certain I'egulatory pheno- 
mena which are seen when meat extracts are used and 
have concluded that histamine is either qualitatively 
or quantitatively different from the naturally occur- 

*Departments of Physiology and Experimental Surgery, Creighton Uni- 
versity School of Medicine. 

Submitted March 10, 1936 


ring secretogogues present in meat. The alcohol test 
meal is too abnormal to be seriously considered. The 
use of the meat and water test meal, especially in ex- 
perimental work, is becoming increasingly popular. 
From the standpoint of a normal, adequate stimulus 
for gastric secretion it is undoubtedly highly satis- 
factory but it presents cei'tain very serious analytical 
difficulties which render the results of doubtful vali- 
dity. The presence of a high concentration of power- 
ful buffer substances render accurate titration almost 
impossible. In addition, the acid and alkali combining 
power of the meat are undergoing constant alterations 
during the course of the test, due to digestion and 
liberation of protein digestion products. The assump- 
tion that the titration values obtained during the 
course of the test meal represent hydrochloric acid 
secreted by the stomach is, to say the least, highly 
questionable. 

In none of the commonly used test meals is it pos- 
sible to evaluate the factor of dilution of the gastric 
secretion by the fluid of the test meal; that is, in a 
given gastric sample it is not possible to determine 
what per cent of the sample is fluid originally given 
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with the test meal and what per cent is the fluid of the 
secretions entering the stomach. Because of tKis it is 
impossible to determine the true composition of the 
gastric secretions. An extreme hypothetical example 
will illustrate the importance of the factor of dilution 
of the gastric secretions by fluid of the test meal. Sup- 
pose that two subjects are given the same test meal 
which contains 200 c.c. of fluid and that both subjects 
secrete exactly the same amount of acid of exactly the 
same strength during the test period. Suppose how- 
ever that the gastric sample removed from subject A 
consists of 100 c.c. of fluid from the test meal plus the 
secreted hydrochloric acid, while from subject B it 
consists of 50 c.c. of fluid from the test meal plus the 
secreted acid. Titration of the gastric samples would 
lead to the erroneous conclusion that subject A secre- 
ted only half as much acid as subject B, whereas in 
reality the amount of acid secreted was the same, the 
diiference being that in one instance it was diluted by 
100 c.c. and in the other by 50 c.c. of fluid from the 
test meal. Gorham (2) pointed out this fallacy and 
suggested the use of phenolsulphonphthalein (phenol 
red) in the test meal in order to correct for dilution of 
the gastric secretions. In a large series of gastric 
analyses he illustrated the striking diiference that may 
exist between corz*ected and uncorrected values. In 
our previous studies on the regulation of gastric 
acidity we have used phenol red in the test meal and 
have shown its great value (1, 3, 4, 5, 6, 7) . 

From the above considerations it follows that an 
ideal gastric test meal should have the following quali- 
fications: (1) Its secretogogue effect should be high 
and act through normal channels so that it will be un- 
necessary to use histamine or other extraneous stimu- 
lants. (2) It should be relatively low in organic ma- 
terial and buffer substances in order to allow accurate 
titration. (3) It should not undergo marked changes 
in consistency while in the stomach. (4) It must be 
possible to use phenol red in order to determine 
the true composition of the secretions entering the 
stomach. (5) It must be possible to remove pigments, 
mucus and other interfeiTing substances which might 
render the colorimetric determination of the per cent 
of phenol red inaccurate due to foreign color or tur- 
bidity. Phenol red must not be removed vuth these 
interferring substances. (6) It must be a liquid meal 
so that phenol red is not adsorbed by solid particles. 
(7) It must be possible to standardize the test meal, 
before use, •with regard to its content of titratable 
acid. (8) The meal should have no acid neutralizing 
or combining power. 

In attempting to develop a test meal having the 
above qualifications, several substances (milk, whey, 
Ai-mour’s meal extract) were tried but, for various 
reasons, found unsatisfactory. Armour’s meat extract 
was discarded because of the extreme variability in its 
secretogogue content. Liebig’s meat exti’act (Lemco 
brand) was found to be quite constant in secretogogue 
effect and a two per cent solution was found to exert 
a marked and maintained stimulation of gastric secre- 
tion. Since the secretogogues present in Liebig’s ex- 
tract are a concentrated preparation of those normally 
occurring in meat, it appears that the stimulating 
effect can be considered to be quite normal in mode of 
action. 

A study of simple, unmodified aqueous (2 per cent) 
solutions of Liebig’s extract showed that where a high 


degree of accuracy is desired, they are not satisfactorj- 
for the following reasons; (1) When slowly, acidified 
■with tenth normal hydrochloric acid a degree of acidity 
is’ finally reached at which a hea-vy flocculent precipi- 
tate settles out, further addition of acid redissolves the 
precipitate. A cursory study of this phenomenon sug- 
gested that when the precipitate forms there is an ex- 
change of base with neutralization of some of the 
hydrochloric acid. (2) Aqueous solutions possess a 
variable ability to combine -ivith and neutralize hydro- 
chloric acid. (3) Non volatile acids are present. These 
would not interfere with the usual clinical analysis in- 
volving only titration, provided that the meal was 
titrated before using. They would however interfere 
with the accurate determination of neutral chloride in 
the gastric samples, a determination which is often of 
importance in experimental studies. 

Because of the above findings it was necessary to 
prepare a two per cent solution of Liebig’s extract in 
which these undesirable features were eliminated in 
the following general manner: First, to remove the 
material precipitated by acid. Second, to supply suffi- 
cient base to care for the non volatile acids. Third, to 
leave the solution slightly acid with hydrochloric acid 
so that its acid neutralizing and combining powers 
would be saturated. 


Preparation of Two Liters of Tivo Per Cent Liebig’s Ex- 
traet Test Meal Containing 15 mgm. of Phenol Red 
per Liter 

(1) 40 grams of Liebig’s extract are dissolved in one 
liter of distilled water. The water may be warmed to 
facilitate solution but should never approach the boiling 
point since this may destroy the secretogogue. 

(2) Add 30 mgm. of the sodium salt of phenol red.* 

(3) Add 20 c.c. of 20 per cent sodium carbonate solu- 
tion. After addition the solution should be definitely alka- 
line as shown by the red color of the phenol red. 

(4) Add slowly with constant stirring one liter of tenth 
normal hydrochloric acid. After addition the solution 
should be acid to litmus paper. 

(5) Let stand until a heavy flocculent precipitate set- 
tles out. 

(6) Filter. The first portions to pass through the filter 
may be turbid and should be returned until the filtrate is 
crystal clear. 

Since the meal keeps well with proper refrigeration, 
a sufficient quantity for one or two weeks work can be 
prepared at one time. The taste is pleasant being 
practically that of beef extract, hence it can be taken 
by mouth. When titrated as described below, the 
acidity of various batches of the meal will vary from 
11 to 22 c.c. of tenth normal acid per 100 c.c.. If values 
above 22 c.c. of tenth normal acid are obtained alkah 
should be added to reduce the acidity to within the 
above range. This degree of acidity has no influence 
on acid secretion or duodenal regurgitation (1)* 

The amount of meal administered ■will depend 
the length of time that it is desired to follow the 
acidity curve and the number of samples taken, 
experiments on dogs we have administered fiom 
c.c. to 900 c.c., depending upon the size of the animai 
and the emptying time of the stomach. Samp es 


ha^e used the dr>-. po-ndercd phenol ‘,hotdd 

u. in 33 e.e. of N/10 NaOH. The S acdUf 

tept constant since it is a factor in detcnninini. tne 
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c.c.) were removed every half hour until the stomach 
emptied which required from to 2J^ hours. ■ 

METHODS OF ANALYSIS 
The analysis consists of two procedures. (A) Titra- 
tion of the test meal before use and of the samples re- 
moved from the stomach. (B) Detemination of the 
per cent of phenol red in the samples x-emoved from 
the stomach. 

(A) Titration of the Test Meal and of the Gastric Samples 
In previously reported studies on the regulation of 

gastric acidity we determined the total chloride, neutral 
chloi’ide and by difference the acid chloride in the test meal 
and -the gastric samples. While this method is highly ac- 
curate it is unnecessarily complicated for clinical use. We 
attempted to work out a method of titrating the total acid 
which would be in reasonably good agreement with the 
acid chloride as determined. When phenolphthalein was 
used as an indicator it was found that the results were 
much too high and very irregular, Sevex-al other indica- 
tors were tried and brom cresol purple was found to give 
results in satisfactory agreement with the acid chloi'ide 
determinations. 

The method of titration is as follows: 

A five c.c. centrifuged sample of gastric contents or an 
uncenti-ifuged sample of original test meal is diluted with 
75 c.c. of distilled water and placed on top of a water bath 
for 30 minutes. Six drops of hrom cresol purple (0.4 per 
cent in 95 per cent alcohol) are added. The titration is 
performed on the steaming sample using twentieth normal 
sodium hydroxide. The result is expressed as c.c. of tenth 
normal acid per 100 c.c. of gastric sample or test meal. As 
the alkali is added the color of the solution first becomes a 
greenish yellow, next a light purple mixed with reddish 
brown; as more alkali is added this color at first darkens 
but finally changes to a rich wine colored purple free from 
reddish broxvn. The latter is taken as the end point. With 
practice the end point is easily recognized. The dilution 
with water and warming are important aids in reducing 
the effect of buffer substances and producing a sharp end 
point. 

The titration value thus obtained is for total acid. We 
have not attempted to determine free and combined acid 
because of the doubtful character of these values (8, 9) 
and also because it is believed that sufficient information 
can be obtained from the total acid figure. 

A sample of the test meal should be titrated each time 
that a test is performed. 

(B) Determination of the Per Cent of Phenol Rod in the 
Gastric Samples 

In this determination a sample of the original test meal 
is used as the standard. 

(1) Five c.c. samples of the original test meal and of 
each of the gastric samples are placed in 15 c.c. centrifuge 
tubes. (2) Add 2 c.c. of 20 per cent sodium tungstate to 
each. Mixing is not necessary. Due to the alkalinity of 
the sodium tungstate the samples turn a reddish color. (3) 
Add 2 c.c. of 1.33 normal sulfuric acid^ and mix by in- 
verting several times. Do not shake. (4) Stopper tubes 
and allow to stand for from 1 to 1% hours. A flocculent ’ 
precipitate settles out usually leaving a clear supernatant 
fluid. The prolonged period of standing is not always 
necessary but aids materially in clearing the samples when 
the dilution is great or large amounts of duodenal secre- 
tions are present. (5) Centrifuge at high speed for 10 
minutes and decant the supernatant fluid into dry 15 c.c. 
graduated centrifuge tubes. (6) Reduce the volume in all 
tubes to 8 c.c. and alkalinize by adding to each 1 c.c. of 
approximately 20 per cent sodium hydroxide (5 c.c. of 
saturated sodium hydroxide plus 10 c.c. of water). (7) 
Mix by inverting several times and centrifuge for 10 

2. 35 erams of concentrated sulfuric acid diluted to 500 c,c. ^v^th dis- 
tilled water is svfficientiy accurate and can l>e used without further 
standardization. 


minutes. (8) Compare the gastric samples with the sample 
of the original test meal in a colorimeter and determine 
the per cent of phenol red present. It is best to set the 
standard at 5 m.m. and make the comparison on this basis. 

Immediately after alkalinization the samples turn a 
purplish red color different from the true color of alkaline 
phenol red. This is due to certain substances in the Liebig’s 
extract' which react with the excess tungstate, in an alka- 
line media, to produce a blue color. This color fades 
rapidly and is also absorbed by the small precipitate 
thrown doum and is gone at the end of the 10 minute cen- 
trifuging, leaving the true alkaline phenol red color. 

If the dilution of the gastric sample has been very great 
or large amounts of duodenal contents are present, it fre- 
quently happens that the treatment with sodium tungstate 
and sulfuric acid does not yield a perfectly clear super- 
natant fluid but a milky one which cannot be cleared by 
centrifuging. Such samples will clear after addition of 
the alkali and are suitable for comparison. 

'When lai’ge amounts of bile, especially gall bladder bile 
are present in the gastric sample, the color after alkalini- 
zation is often faintly tinged with yellow instead of being 
the pure alkaline phenol red color. This color can be almost 
perfectly matched by adding a small amount of picric acid 
to the standard. The method is as follows; To about 4 
c.c. of standard add 4 to 5 very small crystals of picric 
acid and shake until dissolved. By mixing varying amounts 
of the picric standard with the untreated standard a yel- 
lowish tinge can be produced which matches that of the 
gastric sample. It has not been necessary to use this 
measure on many normal dogs but it may often be neces- 
sary after gastroenterostomy or Polya types of opei'ations. 

’^en an experiment is continued until complete 
emptying of the stomach occurs it is usually found 
that the last samples are too dilute to determine the 
per cent of phenol red accurately. We have routinely 
accurately diluted such samples with equal pai*ts of 
the oi'iginal test meal and made the determination of 
the per cent of phenol red on the diluted sample. A 
simple coiTection* gives the per cent of phenol red in 
the original undiluted sample. With few exceptions 
we have diluted all samples beginning at 1J4 hours. If 
one uses a greater amount of phenol red in the test 
meal in oi’der to have sufficient color for the final 
sample then it is found that the color is too deep fox- 
accurate compax-ison in the early samples. The dilu- 
tion method has been found very satisfactory. 

Bile. If bile is to be tested for in the gastric 
samples a Pettenkoffer x-ing test should be used. The 
meal does not give false positive reactions. 

CALCULATIONS 

The general principle of the calculation is as fol- 
lows: while the test meal is in the stomach various 
fluid secretions ax-e mixed with it. These secretions 
dilute the test meal and lower the per cent of phenol 
red. The decrease in the per cent of phenol red in the 
samples removed fx-om the stomach shows the cubic 
centimetex's of seex-etions mixed with each 100 c.c. of 
the sample. If the fluid which diluted the test meal 
had been a neutx-al fluid containing neither acid or 
'alkali, then the acid in the test meal would be lowered 
by dilution to the same extent as the phenol red, hence 
the acid would be equal to the amount in the original 
test meal corrected for dilution (multiplied by the per 
cent of phenol red in the gastric sample). However, 
if the fluid which diluted the test meal contained acid, 
the acid added would be the difference between the acid 

S. The per cent of phenol red in the dilated sample minus 50 x 2 sives 
the per cent of phenol red in the original undiluted sample. 
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Table I 


A series of fractional gastric analyses perfonned on noinnal dogs 
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in the original test meal, (corrected for dilution) and 
the acid in the gastric sample. If the secretions which 
diluted the test meal contained no acid (total anaci- 
dity) then the acid in the gastric sample would be less 
than that in the original test meal (corrected for dilu- 
tion) due to neuti’alization of some of the acid of the 
test meal. The details are as follows 
(1) Cubic Centimeters of tenth normal acid secreted 

The c.c. of tenth normal acid in the original test meal 
multiplied by the per cent of phenol red in the gastric 
sample, corrects the original test meal for dilution. If the 
acidity of the gastric sample is greater than this the dif- 
ference will represent the c.c. of tenth normal acid secreted 
by the stomach. 

Example: 

Test meal contains 12 c.c. of N/10 acid per 100 c.c. 

Gastric sample contains 48 c.c. N/10 acid per 100 c.c. 
and 67 per cent phenol red. 

12 X 67 per cent = 8 c.c. (correction of test meal for 
dilution) . 

48 — 8 = 40 c.c. N/10 acid secreted by stomach. 

In total anacidity the acid in the gastric sample may be 
less than that in the test meal corrected for dilution. The 
difference represents the acid of the test meal which was 
neutralized by the mildly alkaline secretions. 

4. In the calculations it is unnecessary to use fractions of cubic centi- 
meters. AH fiRurcs arc rounded oft to the nearest whole number. 


Example: 

Test meal contains 12 c.c. of N/10 acid per 100 c.c. 

Gastric sample contains 2 c.c. of N/10 acid per 100 c.c. 
and 80% phenol red. 

12 X 80 per cent = 10 c.c. (correction of test meal for 
dilution) . 

10 — 2 = 8 c.c. of acid in test meal neutralized. 

(2) The Acid Concentration of the Secretions in the 
Gastric Sample 

The decrease in the per cent of phenol red in the sample 
removed from the stomach shows the c.c. of secretion m 
each 100 c.c. of sample. If the c.c. of extra acid are di- 
vided by the c.c. of secretion and multiplied by 100 the re- 
sult will give'the c.c. of N/10 acid per 100 c.c. of secretion. 

• Example : . 

Per cent of phenol red in gastric sample = 67, hence m 
c.c. (100 — 67) of secretion entered the stomach and were 
mixed with each 100 c.c. of the sample. 

The C.C. of extra N/10 acid = 40. 

40 -H 33 = 1.21 X 100 = 121 c.c. of N/10 acid per lou 
C.C. of secretion, in the sample. 

A further calculation which has been found of value in 
studying the results of a gastric analysis is the division o 
the total fluid secretions entering the stomach into t e 
acid fluid and the non-acid fluid. 

1. The Total Fluid (Secretion) entering the stomach is 
shown by the decrease in the per cent of phenol red. 

2. The Acid Fluid. The work of several recent investi- 
gators (3, 10, 11, 12, 13, 14, 16, 16, 17, 18) has agreed m 
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FIq. 1 

1. UPPER HALF. The 5 types of Acidity Curves obtained 
In 67 experiments on 11 normal dogs. 

2. LOWER HALF, An .average curve constructed from 
10 fractional gastric analyses performed on four whole 
stomach pouches. 


showinp thnt Iho pure .ncid secretion of the fundic Rlands 
is i.sotonic with the_ blood and thnt the stroupth at which 
it i.s secreted remains npproxinmtely con.stant reRardless 
of the rate of secretion and is unaltered by the acidity of 
the gastric contents. All of the alwvc investiR.ators have 
obtained approximately the same value for the strenpth of 
the pure acid secretion but the mo.st accurate value is that 
of Hollander (11) •vvlio has showi that the pure acid .secre- 
tion rem,ains constant at 0,170 normal (fiO t mpm. of .acid 
chloride per 100 c.c.). Because of the constancy of this 
value it i.s pos.sibic to determine the fluid of the acid secre- 
tion. This is done by dividinp the c.c. of extra X'lO .acid 
by 1.7. 

Example: 

The pastric .sample is found to contain -10 c.c. of extra 
K/10 acid per 100 c.c. 

•10 -> 1.7 “ 21 c.c. of acid fluid. This value of cour.se 
represents the acid which was secreted and not neutralized. 

3. The Nort'Arid Fluid i.s the dilTorence between the 
total and the acid fluid. The non acid fluid consists of 


several secretions in varying amounts and Includes, the 
mucus and mucoid secretions of the pyloric and fundic 
regions, the regurgitated duodenal secretions and the fluid 
of acid which was secreted and subsequently neutralized. 

The acid concentration of the total fluid entering the 
stomach is determined by the relative amounts of acid and 
non acid fluids, the higher the per cent of acid fluid the 
higher the acid concentration of the total fluid. It is, 
therefore, often helpful to determine the per cent of acid 
fluid in the total fluid secretions entering the stomach. 
Several complete analyses are shown in Table I. 

In the lower half of Figure 1 is shown an average curve 
constructed from 10 fractional gastric analyses done on 
four whole stomach pouches. It is seen that the non acid 
fluid gradually becomes smaller in amount and may finally 
disappear, hence the acid concentration of the total secre- 
tions may reach very high values. This is due to two 
factors. First the non acid fluid of intragastric origin is 
small in amount (5) and second, absorption of non acid 
fluid (water) occurs (19). , 

111 a scries of 67 e.xperiments on 11 noimal dogs we 
were able to recognize 5 types of curves which are 
shown in the upper half of Figure 1. The frequency 
of these different types was as follows; 


Typo I 42 or 63 per cent 

Type II 12 or 19 per cent 

Type III 7 or 10 per cent 

Type IV 3 or 4 per cent 

Type V 3 or 4 per cent 


Types I, II and III comprise 92 per cent of the total 
number. In these it is seen that there is an abrupt 
increase in non acid fluid near the end of the curve just 
before emjitying occurs. When these curves are com- 
pared with the average curve obtained in the whole 
stomach isolated from the duodenum, it is evident that 
the increase in non acid fluid is due to regurgitation 
of duodenal secretions. Curves of types IV and V are 
not due solely to lessened duodenal regurgitation but 
also to absorption of non acid fluid (water) from the 
gastric contents. A more detailed discussion of these 
vai-ious types of curves has been given elsewhere (19). 

SUMMARY 

(1) The prejiar.ation and use of a new test meal 
consisting of two per cent Liebig’s extract containing 
phenol red is described, 'fhe advantages of this meal 
over other commonly used test meals ai’e discussed. 

(2) Illustrations of the tj'pes of. curves obtained on 
normal dogs arc given and compared with curves ob- 
tained on while stomach pouches isolated from the duo- 
denum. This comparison shows the importance of 
duodenal regurgitation in determining the type of 
curve. 
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Clinical Aspects of Vitamin 6-Complex Deficiency in Association 
with Disease of the Gall Bladder' 

Report oF an Instance 

By 

G. LOUIS WELLER, Jr., M.D. 

WASHINGTON, D. C 


lyTANIFESTATIONS of deficiency of one or several 
components of the vitamin B complex are re- 
ceiving increasing attention particularly from the 
standpoint of diagnosis. Cowgill (1) has included the 
far reaching clinical implications of such deficiency in 
his discussion of vitamin E requirements of man. 
Elsom (2, 3) notes characteristic symptoms in her two 
cases of vitamin B deficiency studied clinically. In ad- 
dition to loss of weight, anorexia, edema, hypotension 
and signs of neurological involvement, she notes skin 
changes, similar to those which occui’red in our present 
case, in certain of her patients. We (4) have noted 
changes in the color and texture of the skin of the fore- 
arms, similar to those in pellagra but without other 
accompanying symptoms, which occurred in a patient 
receiving liver extract intramuscularly for pernicious 
anemia, and interpreted them as related to one or 
more members of the vitamin B complex. 

In the case here reported, certain characteristic 
symptoms, the history of prolonged dietary insuffi- 
ciency, the changes in the skin of the hands and fore- 
arms, and the response to administration of vitamin 
B complex, all indicate deficiency of certain of these 
components. The choleystitis is believed responsible 
in part for exacerbations of this deficiency. Thus, it 
is to record an additional clinical aspect of this dis- 
ease, particularly ivith regard to its occurrence with 
and recognition in the presence of cholecystitis, that 
this case is reported. 

REPORT OF CASE 

Mrs. T. H. H., a 58 year old white female had experi- 
enced attacks of abdominal pain at intervals since their 
onset fourteen years ago. Nine years ago, because of re- 
peated attacks of abdominal pain, an appendectomy was 
done, but the attacks of abdominal pain continued and, 
were “the same kind as before” appendectomy. More re- 

■^From the Department of Medicine, School of Medicine, the George 
'W'aahington University, Washington, D. C. 
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cently the attacks had become localized to the right upper 
quadrant of the abdomen, and symptoms included in ad- 
dition to the pain, considerable gas with abdominal disten- 
tion, jaundice upon one occasion and anorexia. A diagnosis 
of cholecystitis had been made several years ago, based 
upon these symptoms but there was no operation. 

During the spring of 1934, the patient noted the onset 
of malaise at which time she felt poorly generally, and 
experienced anorexia and epigastric distress. Her diet 
during the summer of 1934 accordingly consisted practi- 
cally entirely of fruits and vegetables, with chicken the 
only meat and this only upon occasion. 

Soon after a period of marked emotional and phy.sical 
activity, incident to a change in residence, the patient 
noted on September 18, 1934, together with marked in- 
crease in the anorexia, a small red spot in the palm of the 
left hand. This same type of lesion appeared in 'a cor- 
responding position on the right hand and upon the right 
foot about one week later. The lesions at first were red, 
not raised and were non-pruritic. There was no sore 
tongue, no edema of the ankles and no diarrhea at this 
time. The anorexia, marked at the time of onset of the 
skin lesions, improved during the intervals of freedom 
from the attacks of gas and abdominal distention, but re- 
curred with exacerbations in the symptoms. 

After the skin lesions had spread to Involve the entire 
palmar surface of each hand the patient sought medica 
advice and the diagnosis of eczema was followed by various 
kinds of ointments, and X-ray treatments of the hands, 
but without response. _ 

When first seen, the preceding facts constituted the 
history, while examination of the hands revealed 
changes. The skin of both palmar surfaces was markedly 
thickened, dry, scaling and there were many deep furrows 
present. The skin over the dorsum of either foot was 
pigmented. During a particularly severe attack which 
occurred April 17, 1935, when the patient was confined to 
bed for several days, there was very marked anorexia, 
vertigo, marked pain in the gall bladder region, and 
feeling of lameness and numbness in the right 
increase in depth of pigmentation of the dorsum of ei 
foot. Most striking was the appearance of tke ventral 
surface of the lotver third of each forearm and m 
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antecubital fossae. Here there occurred a reddening of 
the skin^ which within a period of about ten days took on 
a brownish hue, the skin in these regions at the same time 
losing some of its elasticity and becoming studded with 
fine furrows, an appearance which made the involved skin 
seem older than the normal skin in the surrounding areas. 

Positive findings in the remainder of the physical ex- 
amination were as follows. The skin over the trunk and 
remaining portion of the extremities was of good texture 
and color. The heart was of normal size, rate, rhythm 
and with normal sounds. Blood pressure was 160/80. 
Slight tenderness upon palpation of the right upper quad- 
rant of the abdomen was present but the liver and spleen 
were not palpable. Tendon reflexes were hyperactive. 

The urine was clear yellow in color with a faint greenish 
fluorescence; there was no albumin, no sugar nor formed 
elements. Erthrocyte and leucocyte counts were normal. 
Gastric analysis revealed free acid from 8 to 16 units (c.c. 
N/10 NaOH) and total acidity 16 to 30 units. An oral 
cholecystogram revealed a non-filling gall bladder, while 
there was constantly present on the X-ray films a shadow 
at the site of the gall bladder, three or four times nonnal 
size; there were also several small shadows, interpreted as 
gall stones. Blood cholesterol determinations on Slay 24th 
and June 7th were 200 and 228 mgm. per cent respectively. 

There was very satisfactory response upon the part of 
practically all sjnnptoms to vitamin B in the form of 
brewer’s yeast. On June 28, 19.35, a cholecystectomy was 
done at which time a gall bladder containing many stones 
was removed by Professor Hart at the Duke Univei-sity 
Hospital. 

The patient has subsequently remained well. 


DISCUSSION 

The symptoms in our case agree with those reported 
by Elsom as indicative of deficiency in certain com- 
ponents of the vitamin B complex. Anorexia, one of 
the earliest symptoms v/a.s pre.sent practically con- 
tinually in our patient, while at intervals it became 
very marked. It was undoubtedly responsible for the 
choice and limitation of dietary constituents to those 
substances which were more immediately palatable, 
but which, having a low vitamin B content, conse- 
quently produced an exacerbation of the sjmiptoras. 

The diet taken by our patient agrees well with that 
upon which patients studied by Elsom developed clini- 
cally obvious vitamin B deficiency. Characteristically, 
although it fluctuated in intensity, the neuritis became 
more severe at the time of exaeei'bation of the gastio- 
intestinal and skin symptoms. 

The initial skin lesions, in presenting when t e 
anorexia was particularly marked, and consis ing o 
single red non-pruritic spots on the palmer surfaces of 
the hands and the dorsal surfaces of the feet, as in 
pellagra, behaved exactly as do similar .lesions m ex- 
perimental animals upon vitamin B deficient d^ets, and 
just as did the skin lesions m Ehsom s 

As a manifestation of deficiency disease, there 
many aspects of this case which ^tli of inteiest 

and importance for diagnosis and vitsmin B 

are: first, deficiency in member.s of the 
complex resulting from progressively deei easing 


take of these substances in the diet; second, increased 
demand upon vitamin B substances consequent to the 
presence of infection; and third, decreased opportunity 
for absorption of important food material.s Ivitamin 
fractions) from the intestinal tract because of vigor- 
ous catharsis. 

It is w'ell, in the presence of anorexia, particularly 
if it is progressive, to administer the various vitamin 
B fractions, because otherwise a vicious circle will re- 
sult. In the presence of anorexia the diet usually be- 
comes an exclusively carbohydrate one, thus resulting 
in a mai’kedly lessened vitamin E intake. If we accept 
Cowgill’s contention that the ordinary diet is probably 
scarcely adequate in vitamin B substances, then the 
marked ill effects of continued further restriction will 
be evident. 

In the presence of infection, coincident with the in- 
crease in general metabolic processes, it is very evident 
that the demand upon vitamin B substances will bo 
much increased. In many instances the gastro-intos- 
tinal sjTnptoms as a manifestation of vitamin B de- 
ficiency may be obscured by other etiological faclor.s, 
but in a case such as the present one, the skin manifc.s- 
tations leave litlle if any doubt as to the etiological 
factor. The. appearance of the most characteristic 
skin manifestations, in turn, coincident with a marked 
increase in the gall bladder infection upon one occasion 
indicates the increased demand upon vitamin B sub- 
stances upon such an occasion. 

That the increased rate of passage of food through 
the intestinal tract is a potent factor in the produc- 
tion of deficiency diseases, is indicated by ca.-^es of in- 
testinal resection or of sprue. Although frequently 
indulged in, continued catharsis rarely seems to be re- 
sponsible, of itself, for obvious manifestalion.s of vita- 
min B deficiency. The catharsis in our patient was 
very frequent, chiefly because of the persistance of the 
nausea, and despite the fact that the symptoms duo to 
vitamin B deficiency were increased, the cathar.si.s was 
probably a measure of value as regards the intake of 
other substances in the diet. 


SUMMARY 

In summary, a case of vitamin B deficiency in a.‘5so- 
ciation with disease of the gall bladder is herewitli 
presented. The anorexia, epigastric distress, neurit i.s 
and dermatitis px'esent dui’ing the period of the dis- 
ease ai*e discussed as regards their clinical significance. 
The factors responsible for deficient amounts of the 
several vitamin components in the various tis.'^ues are 
also noted and discu.ssed. 
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Mucous Colitis, Complicated by Colonic Polyposis, 
Relieved by Allergic Management 

Report of an Instance 

By 

L. P. GAY, A.B., M.D. 

ST. LOUIS, MISSOURI 


I ' HE allergic nature of mucous colitis and its suc- 
cessful management by specific food elimination 
has been commented on by Vaughan (1) and Hollander 

(2) . The possibility of hypersensitive reactions on all 
mucous surfaces has been emphasized by numerous 
writers. Nasal polyps are quite frequent in allergic 
hypersensitive rhinitis, and proper treatment by the 
removal of foods and inhalants tends, not only to cause 
their disappearance but to prevent their I'eeurrence 

(3) . That colonic polyposis, particularly the pseudo 
or post inflammatory type (4) might be a condition 
analagous to nasal polyposis and of an allergic nature 
is suggested by a case of mucous colitis complicated 
by colonic polyposis which was si mptomatically re- 
lieved by food restrictions. That colonic polyposis does, 
at times, disappear spontaneously, in no way detracts 
from symptomatic relief in this case as symptoms can 
be reproduced at will. In the present case, allergic 
management was undertaken because of a suggestive 
allergic history, because of the presence of an eczema 
and a definite mucous colitis and to try allergic man- 
agement as a last resort in the effort to prevent the 
necessity of the removal of the colon, as the indi- 
cations for colectomy were rapidly becoming more 
urgent. 

Mrs. N. M. B., a housewife, aged 35, had as a 
complaint, soreness in the rectum, obstinate constipa- 
tion, and generalized abdominal pain and distention. 
Constipation was not a matter of hard stools but 
rather a difficulty in passing more than a very small 
amount of feces at a time. There was an increase in 
abdominal and rectal pain at each attempted evacua- 
tion and ther« was also considerable blood and mucus 
passed with each stool. The onset of this illness had 
been gradual over a period of two years, but had been 
getting much more severe, and the effort to secure a 
complete evacuation of the bowels had not only been 
becoming exhausting but had been consuming from 
three to four hours each day. At the beginning of the 
illness there was merely a generalized soreness of the 
abdomen which had progressed to a cramping pain 
over the entire lower abdomen with marked exaccerba- 
tions of pain before and during bowel movement. There 
had been a gradually increasing abdominal distention 
and increasing soreness of the rectum. The bowels 
had been normal before the onset of the pain. For 
some months before the onset of abdominal pain, the 
patient began to notice mucus in the stools which in- 
creased in frequency and quantity and for the past 
year had been accompanied by blood. As difficulty in 
evacuation increased, enemata were resorted to each 
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day; but with results which became less and less satis- 
factory and several enemata were taken each day. 
Enemata were not expelled as a whole but there were 
always several small passages of water accompanied 
by a small amount of feces, mucus and blood over a 
period of several hours. As there was always a sensa- 
tion of incomplete evacuation and also generalized 
abdominal pain and distention until the colon was 
emptied, several enemata were always required to give 
even partial relief. Abput six months previous to ex- 
amination, the patient had been examined elsewhere 
and had been advised to have an appendectomy. This 
advice was taken and the patient was told subsequently 
that the appendix and an ovarian cyst had been re- 
moved. All previous symptoms had been greatly exag- 
gerated since the operation. There had been no nausea 
or vomiting at any time and the appetite had been 
fairly good. The diet had been unchosen. There had 
been a loss of about twenty pounds in weight during 
the period of illness and there had been considerable 
fatigue which was unusual. The past health had 
always been good with the exception of a chronic sinus- 
itis tor a number of years. There had been much nasal 
treatment but of late the patient had discontinued 
treatment as she thought it seemed to aggravate her 
nasal condition rather than help it. There was a 
frontal and occipital headache at times and a pain in 
the back of the neck and in the right arm was usually 
present when the headaches occurred. The nose was 
always excessively moist and there had always been an 
excessive amount of sneezing. An itching skin erup- 
tion had been noticed intermittently and there was an 
itching eczema on the eye lids and about the nose. The 
patient’s parents are living and well and there are two 
sisters living and well. There was no family history 
suggestive of allergy. The patient’s husband is living 
and well and her one child is living and well. Theie 
have been no miscarriages. The menstruation has 
always been normal and regular. 

■ Physical examination: Hyposthenic habitus, pale 
and undernourished. Blood pressure 120/80. 
was a moderate amount of acne over the back and 
chest. The skin about the nose, the eye lids and the 
eyes was reddened and rough. There was a maikc 
tache cerebrate. The pupils reacted to light and on 
accomodation. The nostrils were clear but the nasal 
mucosa was excessively moist. The teeth were in goo 
repair and well kept. The throat was slightly red- 
dened. The thyroid was not palpable. The heart was 
normal in size and the sounds were clear. The lungs 
were normal. The abdomen was distended with gas. 
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Symiitoms : 


1. 

Pain 

12. 

Nasal Symptoms 

2, 

Night Pain 

13. 

Cough 

3. 

Nausea 

14. 

Asthma 

4. 

Vomiting 

15. 

Toxemia 

5. 

Gas 

16. 

Hives 

6. 

Bloating 

17. 

Eruption 

7. 

Constipation 

' IS. 

Itching 

8. 

Diarrhea 

19. 

Palpitation 

9. 

Headache 

20. 

Dyspnea 

10. 

Dizziness 

21. 

Joint Pains 

11. 

Sneezing 

22. 

Bruises 


Directions : 


Keep your diet as simple as possible. Chart your important sympton^ 
by number in column indicating hour in which they occur- Certain 
foods are causing your illness, whether it is headache, arthritis, peptic 
ulcer, asthma or pain. The foods responsible can he det^mmed by a 
careful diary. Your cooperation is essential for success. List visits to 
•barber shop, beauty parlor, theatoe, etc. List anything unusual, 
not take any medicine not prescribed. 

Remarks : 


Do 


X. Symptoms persist. 

XX. Symptoms exaggerated. 
Z. Symptoms relieved. 


These foods are to be omitted: 


Date 


Date 


Date 



1 1st 

2nd ' 

3rd 

4lh 

i Breakfast 

i 

hr. 

' 

hr. 

— 

hr. 

hr. 


Breakfast 


Lunch 


Dinner 


Lunch 


Dinner 


Ist 

hr. 

2nd 

hr. 



























- 



3rd 

hr. 


4th 

hr. 


Breakfast 


Lunch 


1st 

hr. 


2nd 

hr. 


Dinner 


3rd 

hr. 


4th 

hr. 


Dietetic “Diary” devised to enable patient 


Form 1- 

housh there wae sene.;alleed 

tiere were no organs palpable, ineie 

ost operative scar. , jj 

moidoscopic exainmation made y 

Unable to procee ^p. 

s. At thie level, the tamen 

Ltly naiTOwed and ^ ^p. 

mucous There is no bleed- 

; to be a ' The mucous membrane 

rrs'nlu wrly normal except that it is com 


to record effects of foods upon symptoms, etc. 

notori The first and second Houston valves appear 
^ TherrSe two hypertrophied papillae seen in 

negLSe The blood picture was that of a moderate 

‘“'proteta “teste ‘‘werTTone by the intracutaneous 
meft?d and those foods which produced the most pro- 
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Fig. 1. Barium enema with air injection showing extensive 
polyposis throughout colon. September 11, 1934. 


nounced reactions were eliminated from the diet. The 
restricted foods were beet, cauliflower, chicken, coffee, 
corn, pepper, pork, white potato, rice, salmon, sweet 
potato, and wheat. The restrictions were imposed on 
September 20, 1934. After a trial of one week there 
was little or no appreciable change. After another 
week of the same routine, the only change -was that 
the eruption was a little worse. It was noted that milk 
had been taken more freelj' during the two preceeding 
weeks than had been the usual custom, so milk was 
added to the proscribed list as an experiment. In the 
meanwhile a form of diary (Form 1) had been devised 
for this patient in order to keep a more accurate record 
of her symptoms during the day after the ingestion of 
each meal, as it was felt that positive skin tests were 
of little value as a means of specific diagnosis of aller- 
gens. On October 11, 1934, the eruption had about 
cleared up and the patient reported that the bowels 
were moving occasionally without recourse to an 
enema. One week later the skin eruption had disap- 
peared entirely and the patient considered that the 
bowels were from 50 to 75% better, and though there 
was mucus in the stools, that the blood had disap- 
peared. From October 22 to October 27, the bowels 
moved thoroughly and adequatey without an enema. 
There was abdominal pain and distention on October 
27, which was relieved by an enema. It was recorded 
in the diary that tomato had been eaten on that day for 
the first time in five days. Tomato was removed from 
the diet and wheat and rice ivere added. A later feed- 
ing of tomato proved that it was an actual allergen. 
In the same manner it was found that egg was also a 
factor and that progress was more apparent after its 
removal. IMilk and egg were replaced in the diet on 
November 30. 1931. in order to prove them as allergens 


and as a result, the eruption i-eappeared, there was an 
increase in abdominal discomfort and an increase in 
mucus discharge. During the next few weeks milk, 
egg, pineapple, banana, and tomato had been proved 
by clinical trial to be able to increase symptoms, so 
they were all permanently removed from the diet. 
From this time on each food of ordinary use was re- 
placed separately in the diet and careful note was made 
of its effect. White potato and pork were proved to be 
allergenic and again progress was more apparent after 
the total elimination of these foods. On February 7, 
1935, the patient reported that she felt perfectly well 
and as though there was nothing at all the matter with 
her. The bowels were moving each day without diffi- 
culty and mucus was appearing in the stools at raie 
intervals only. It was observed that mucus appeared 
only if wheat was eaten consistently or if the diet was 
broken deliberately. Wheat apparently had an ac- 
cumulative action that could be avoided by including it 
in the diet no oftener than every fifth day. By Febru- 
ary 14, there was no longer any evidence of polypi by 
sigmoidoscopic examination, and by barium enema 
there was a definite diminution of the original number 
of polypi throughout the colon. Sigmoidoscopic exami- 
nation by Dr. Leith H. Sclocum made February 25, 
1935, was reported as follows ; Patient again examined, 
and while 1 am still unable to get into the sigmoid, the 
polypoid formation noted in the previous report is not 
present. The mucous membrane throughout is entirely 
normal. The anal canal presents the findings noted in 
the previous report. 

Periodic examinations by barium enema have been 
made and serve as an index to the clinical improve- 
ment of this patient as they demonstrate a steady de- 
crease in the number of polypi. Films, taken at vary- 



Flg. 2. Barium enema with air injection made February 
14, 1935. 
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Fig. 3, Barium enema with air injection made July 22, 1935. 


ing intervals, by means of the opaque enema are 
shown. The patient has regained her lost weight and 
is perfectly comfortable as long as she remains within 
her dietary limitations. Restriction of specific foods 
in this case has had the effect of relieving not only the 
major complaints but also the two minor ones of 
eczema and hypersensitive rhinitis. As there has been 
no effort made to avoid contacts and inhalants it fol- 
lows that the relief obtained from nasal symptoms was 
due to restriction of foods that were producing in- 
flammatory reactions in other mucus tissues. The 
etiological factors in this case of mucous colitis have 
apparently been removed by the elimination of a few 
foods, which, when re-introduced into the diet cause a 
prompt return of abdominal pain associated with the 
presence of mucus in the stools. Removal of these 
irritants has been accompanied by the cessation of all 
symptoms of colitis and by an apparent diminution of 
colonic polypi. In this instance it seems that the 
specific treatment of colonic irritation has indirectly 



Fig. 4. Barium enema without air injection made Septem- 
ber 8, 1935. 


been helpful in the eradication of a majority of colonic 
polypi just as specific treatment of hypersensitive 
rhinitis tends to promote the disappearance of nasal 
polypi and to prevent the recurrence of those which 
have been removed surgically. 

A new form of food diary which is self explanatory 
and which permits an hourly and daily record of sjunp- 
toms after meals was devised for this patient. The 
diary is useful in any type of allergy and constitutes 
an accurate and permanent record of the individual’s 
reaction to a compatible diet, to trial diets and to sus- 
pected foods purposely included in the diet. 
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Selenium-Toxicosis: the Etioio3ic or Causative Factor in Pellagra? 

By 

R. de R. BARONDES, M.D. 

SAN FRANCISCO, CALIFORNIA 


S ELENIUM (Se — 70.2), and other like non-metallic 
compounds as tellurium, etc., belong to the sulphur 
group. Selenium occurs in various blends and miner- 
als, three allotropic forms being known at present. The 
chief source of the element is iron pyrites in which part 
of the sulphur content is replaced by selenium, though 
it may be vddely distributed throughout nature asso- 
ciated with sulphur in some form. In the pure state, 
selenium is steel-grey in color, is a good conductor of 
electricity when e^gjosed to light but a poor one %vhen 
in the dark. It is very sensitive to light, possesses the 
power of fluorescence, which propertj' seems to bear 
some connection with its ability to photosensitize. In 
this respect it resembles the iron-free photodynamic 
substance “hematoporphyrin” which is sometimes 
found in the body under abnormal conditions, and 
which may be made synthetically by the action of sul- 
phuric acid on hemoglobin. There appears to be some 
relationship between selenium and other fluorescent 
compounds such as "chlorophyll-zeochin” a substance 
found in corn, and to “flurophile” which is found in 
the bodies of certain animals dying of the disease 
“fagopyrism.” 

According to Gassmann (1), selenium is found in 
the human body in minute amounts, healthy teeth con- 
taining about 0.056%. Selenium is also to be found 
in the urine, 0.0011% in males, and 0.00009% in 
females. He offers no explanation why the greater 
amount is found in male urine. 

The physiologic action of selenium and its com- 
pounds has been little studied or understood. Selen- 
ium itself apparently exerts no poisonous action but 
the alkali selenites, and selenates, are very poisonous. 
This toxic effect resembles that of arsenic and fluorite 
poisonings. 

Selenium 0.xide (SeO), when given internally in 
minute amounts, appears to carry oxygen to the body 
sulphur, combining with it, and does not easily lose 
its effectiveness as an o.xj'dizing agent. This compound 
in the system will cause an increased sulphuric acid 
secretion and for this pui-pose has been used in the 
treatment of malignant diseases, as it is known there 
is a diminution of this acid in those diseases. 

Selenium O.xychloride (SeOCL), another selenium 
compound, has very peculiar and uncommon solvent 
properties. It has a selective solvent action on such 
resistant materials as hair, silk, rubber, enamel, “bake- 
lite,” the hydro-carbons, etc. It appeai-s also to have 
a solvent effect on the outer coverings of the grains 
(buckwheat, corn, maize, rice, etc.), and perhaps ad- 
versely affects the vitamins contained therein. 

Selenium compounds are known to destroy the dias- 
tasic-like action of saliva (2). They also have been 
used in the tiealment of amebic infections, being 

FubmittcJ Janunr>* IV, 193C. 
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known to kill the endameba hystolytica. This effect is 
probably due to the solvent action of the compounds on 
the outer cellulose-like coat or ectosarc of the ameba, 
and perhaps also to some photosensitizing affect on 
the ameba itself which is very light-sensitive. 

When animals have eaten plants poisoned by selen- 
ium, they become crippled, and die in great numbers 
especially on being exposed to the bright light of the 
sun. The disease “blind staggers,” and “alkali dis- 
ease” found among live-stock has definitely been traced 
to this toxic irritant substance, selenium (3) . Animals 
apparently are able to detect the plants containing 
lethal doses of the poison and leave them alone, but 
certain species of leguminous plants and grains, 
which they do eat may contain dangerous amounts of 
the toxic substance. Though the amount of the poison 
taken into the body may be small, the long and con- 
tinued ingestion would no doubt lead to a toxic ac- 
cumulation in the body. 

So close a relationship exists between selenium and 
sulphur that plants are unable to distinguish them 
apart, utilizing the one when the other is absent from 
the soil. The remedy of this situation, as pointed out 
by the United States Department of Agriculture, is to 
add sulphur to the seleniferous soil, that the undis- 
criminating plants will get a great deal more of it 
than they do of selenium. The amount of this toxic 
element diminishes in proportion to the amount of the 
sulphur added. 

A marked resemblance will be noted on comparing 
the symptoms of selenium-toxicosis in animals to the 
symptoms of pellagra in man. The most striking of 
these are: 

1. Both suffer severely from gastro-intestinal dis- 
turbances, neiwous and mental disorders which often 
terminate in complete dementia. 

2. On exposure to the bright light of the sun 
during the Spring and Summer months, skin mani- 
festations present themselves in the form of vesicu- 
lations and actinic dermatites. The other symptoms 
present become more aggravated, and it is at this time 
the mortality is at its highest. 

3. During the Fall months, the skin commences to 
desquamate, and by wintertime atrophic and pigmen- 
ted areas resembling vitiligo make their appearance. 
(In man, if these pigmented patches make their ap- 
pearance on the back of the hands and forearms, sus- 
picion of pellagra should be immediately aroused). 

4. The pellagrins, in addition to a capricious appe- 
tite or anorexia, complain also of a buniing sensation 
of the tongue and throat, and there is often a com- 
plaint of a garlic or arsenic-like odor in the mouth 
and breath. A somewhat similar offensive odor is 
noted on and about selenium poisoned animals. This 
odor is probably due to the carbon di-selenide or 
methyl selenide, and closely resembles the smell of de- 
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cayed radishes. It is said carnivorous beasts will not 
eat the flesh of animals poisoned by selenium on ac- 
count of the presence of this obnoxious odor. 

Another disease among animals (dogs) known as 
"black-tongue” corresponds closely with the geographic 
distribution of pellagra. Goldberger wa.s able to pro- 
duce in dogs an experimental condition similar, if not 
identical wdth pellagra, by a type of diet found to be as- 
sociated with the occurrence of pellagra and which had 
caused pellagra to be produced in the human (4). lie 
concluded though the factor P-P, now called vitamin 
G or B, was the controlling factor in pellagra, and in 
"black-tongue.” 

It is known that certain chronic alcoholics develop 
typical symptoms of pellagra after imbibing the cheap- 
est of whifsky or so-called “corn.” If this liquor should 
be made from grains and" plants that have been pois- 
oned by selenium or similar poison, more or less of 
the toxic substance would find its way into the liquor, 
setting up a chain of s.vmptoms, especially in those 
with a lowered tolei’ance to such a poison, thus ac- 
counting for the so-called alcoholic-pellagi'a syndromes. 

Pellagra has generally been ascribed to a lack of 
suflicient pellagra preventing substances in the diet, 
but the factors underlying this deprivation are many 
and various. As early as 1776, Venice passed legis- 
lative measures prohibiting the sale or exchange of all 
ill-smelling, ill-tasting and discolored com. Even to 
this day, the hypothesis is that corn and like foodstuffs 
lack something essential to the proper nutritional 
rhythm of the body; in other woi’ds, they are “defi- 
cient" (5). In the South, where there is a large rui*al 
population of the poor laboring class, pellagra should 
be expected, but in Mexico, where the economic and 
social conditions of the rural people are similar to our 
potential pellagra population, there is comparatively 
little pellagra (6). 

Why pellagra should become so prevalent, even on 
the increase, when the knowledge of vitamins and 
nutrition is now so well understood, remains unex- 
plained. Statistics show today that over 30% of large 
groups of hospital patients die or go into chronic pro- 
gressive illness in spite of what appeared to be ample 
opportunity of vitamin therapy to have been effective 
(7). 

This rather poor showing of vitamin therapy in 
pellagi'a would only point to a cause other than one of 
a nutritional deficiency. 

It is known that a diet of animal flesh, liver, salmon, 
eSfr-yolk and leguminous vegetables possess curative 
and preventativo powers in pellagra. These foods are 
all rich in sulphur. As there is a disturbed sulphur 
metabolism in both pellagra and selenium poisoning, 
and, ns sulphur has an affinity for selenium and vice 
versa, the administration of sulphur and diet rich in 
sulphur-containing foods would appear to be the 
proper curative and preventative measures to be in- 
stituted for both these disorders. 

It is surprising that no extensive searches have been 
undertaken on the food and soil of pellagrinous dis- 
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tricts to determine the presence and concentration of 
such toxic sub.stances as selenium that might be the 
etiologic or causative factor of pellagra (8). 

CONCLUSIONS 

The present state of knowledge concerning the cause 
of pellagra is still unsatisfactory. 

The rather poor showing of vitamin thei-apy in pel- 
lagra would only point to a cause other than one of a 
nutritional deficiency. 

A striking resemblance is to be noted between the 
sjTnptoms of pellagra and selenium poisoning, .and 
there is reason to believe this disease is the rc.sult of 
a similar poisoning. The to.xic poisoning is ab- 
sorbed from the food in the alimentary tract and 
spreads throughout the body, concentrating princi- 
p.ally in the liver where it does the greatest d.amage. 
That it acts perhaps as an oxydative catalyst by 
causing the destruction of certain vital food constitu- 
ents by o.xydation, or by preventing the proper .absorp- 
tion, .assimilation or utilization by the body of the 
food in an adequate manner may be possible. 

The actinic dermatitis present in these cases, and 
excited by exposure to sunlight could be due to 
the fluorescent subst.ance, hematoporphyrin, or some 
slmilar-.acting photodynamic subst.ance in the blood- 
sti-eam which is c.apable of sensitizing the skin to sun- 
light. This substance is apparently manufactured in 
the body as the result of the action of the toxic sub- 
stance (selenium?) on the body sulphur whereby the 
resultant increased sulphuric acid of the body ad.s on 
the hemoglobin forming the photo-sensitizing sub- 
stance. 

As there is a disturbed sulphur metabolism in pel- 
lagra, a diet that is rich in sulphur, .and the institu- 
tion of sulphur thenapy, would appc.ar to maintain 
immunity against the disease. If, on the other hand, 
the body tissues should be so e.xtensively damaged and 
bej’ond Natui’e’s repair, then any food, rit.amin, or for 
that matter, any therapeutic measures would bo un- 
likely to restore structures so injured and would be of 
no avail. 

Chemical examinations and spectroscopic analy.se.s 
should be made of the foods and soils in pellagrinous 
districts to detei'mine the presence, and concentration, 
of any and all toxic substances, that the proper study 
of toxic limits, tolerance limits, diagnostic .symptoms, 
and remedial measures could be undertaken thus safe- 
guarding the public health within the areas afrecled. 

ADDENDUM : Even if the basis of this new theory should 
prove incorrect, and fall by the way.stde along with the 
many other theories thus far advanced — ncvcrthelc.“s it 
should only spur one on to greater intensive re.'-earch in 
solring the problem, the cause and the cure of pellagra. 
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SECTION V — Therapeutics 


II. Effect of Prolonged Administration of Salicylate Upon Nitrogen 
Metabolism and Plasma Carbon Dioxide Combining Power in the Dog* 

By 

J. G. SCHNEDORP, M.D. 

W. B. BRADLEY, M.D. 
and 

A. C. IVY, M.D. 

CHICAGO, ILLINOIS 


A REVIEW of the literature indicates that the 
administration of salicylates increases nitrogen 
metabolism (1-8). Some obsei-vers report a subse- 
quent compensatorj' decrease during the post-admin- 
istration periods (9-11). However, John (12) reports 
that salicylates have no influence and Wiley (13), Mor- 
ris and (5raham (14) report that salicylates exert a 
slight inhibitory effect on nitrogen metabolism. Our 
work was done in an endeavor to clarify the literature 
on this point, and to detei-mine if calcium gluconate 
in any way influences the effect of acetjdsalicylic acid 
on nitrogenous metabolism. At the same time we 
studied the effects of acet.vlsalicj’lic acid and a mixture 
of acetylsalicylic acid and calcium gluconate on the 
carbon-dioxide combining power of the plasma which 
several observers (15-18) have reported to be lowered 
by the drug. Calcium gluconate was chosen because 
of its basic ash and because it ameliorates the gastric 
irritation caused by acetylsalicylic acid (19), without 
significantly depressing gastric secretion (20). 

METHODS 

Two groups of normal female dogs were employed. After 
ten days on a standard diet, seven daily control determina- 
tions were made on 24 hour samples of urine and upon the 
COj combining power of the blood plasma. Residual urine 
was obtained by catheterization. 

The first group of four dogs then received 0.16 Gm. of 
Merck’s U. S. P. acetylsalicylic acid per kilogram body 
weight twice a day for two months. The second group of 
three dogs received a similar amount of acetylsalicylic acid 
with 0.07 Gm. per kilo of calcium gluconate twice a day 
for the same period. lYhen vomiting occurred the drug 
was given only once a day, and the metabolic results under 
such conditions were discarded. During the period of 
medication, determinations on the blood and 24 hour urine 
were made three or four times a week. 

RESULTS 

Group I. Prolonged daily administration of acety- 
lsalicylic acid resulted in alterations of nitrogen meta- 
bolism, as determined by ui'inary analysis, and of the 

*Krom tlio nepartmonl of Ph>*?>olojr> nnd rharmacoloiry. Northwestern 
Un(>or<{ly Medical School, Chieasro. 
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carbon dioxide combining power of the blood plasma. 

The dogs of Group I on acetylsalicylic acid alone 
developed nausea and vomited on about the third day 
of medication. To prevent vomiting the dosage was 
decreased by one-half for one or two days after which 
the full dose was resumed. Anorexia prevailed for 
some time but did not prevent the dogs from com- 
pletely eating their standard meal. The results of 
analysis were discarded on days when the animals 
vomited. In this group there resulted first a decrease 
in total nitrogen output of 11% below normal (dog 1, 
17.4% decrease) for the first 20 days and of 6.2% 
below normal for the second period of 25 days, which 
was followed by an increase of 15.2% above normal 
during the third pei'iod of 14 days. Urea elimination 
followed a parallel course; there was a progressive de- 
crease in the total urea output; first period, — 10.7%; 
second period, — 24.9%; and then a rise to -H17% 
during the third period. It was found that the 
ammonia output also decreased 16.4% below’ normal 
during the first period and rose to 4.9% above normal 
in the second period. If the data ai-e not divided into 
such periods, the average output for the entire treat- 
ment period is the same as the control period; that is, 
the increase during the last two weeks of medication 
w’as adequate to annul the decrease observed during 
the first six weeks. 

These dogs showed a definite tendency toward aci- 
dosis. The average plasma — CO„ — combining power 
of dog one w’as 44.5 vol. per cent; on acetylsalicylic 
acid medication, it fell during the first period to 37.9, 
during the second period to 39.4 and then returned to 
44.5 during the third period. The pH of the urine 
showed parallel changes, becoming lowest during the 
first period of medication and then gradually rising 
above normal in the third period. The average volume 
of urine as well as the total output of urinary chloride 
W’as decreased under medication w’ith acetylsalicylic 
acid. 

Group II. The administration of calcium gluconate 
W’ith acetylsalicylic acid to the dogs of group two 
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Group I 

Acetylsalicylic Acid 


Date 

Dog 

Blood Plasma 




Urine 

(24 hr.) 






COj Comb. 




Total 

Total 

Total 





Power 

Vol. 

S. G. 

pH 

Ne in 

Urea in 

NH-, in 

NH, 

Total 



Vol. 0/0 

(c.c.) 


(Gms.) 

(Gms.) 

(Gms.) 

Coef. 

Cl 

Control 

1 

44.5 

538 

1.021 

7.22 

7.034 

2.314 

0.448 



Period 

2 

47.7 

595 

1.019 

8.95 

5.322 


3.157 

0.593 

3.54 

(10/24— 

3 

46.6 

311 

1.032 

8.37 

5.676 

2.953 

1.291 


3.27 

11/7) 

4 

45.3 

420 

1.022 

8,98 

5,479 

1.778 

3.224 

0.588 

3.22 


Av. 

46.0 

466 

1.023 

8.38 

5.877 

2.237 

2.030 

0.345 

3.34 


1 

37.9 

554 

1.018 

6.42 

5.811 

3.141 

0.330 

0.056 


Period I 

2 

46.0 

660 

1.023 

8.70 

5.863 

1.634 

2.240 

0.382 

3.6S 

3 

46.3 

244 

1.039 

7.84 

4.161 

1.960 

1.188 

0.285 

2.68 

(11/7 — 
11/28) 

4 

46.0 

477 

1.029 

8.91 

5.119 

1.252 

3.027 

0.591 

3.59 

Av. 

44.0 

458 

1.027 

7.96 

5J>38 

1.996 

1.696 

0.323 

3.25 

' 


% Change 

—4.3 



—5.0 

—11.0 

—10.7 

—16.4 


—2.6 

— 

— 

Drug: 
Period ir 

1 

2 

3 

4 

3Q d 

437 

1.021 

7.62 

6.294 

4.120 

1.099 

0.166 

3.74 

1.50 

oi.i 

4R 

553 

191 

1.023 

1.027 

8.81 

8.29 

5.205 

4.671 

1.113 

0.648 

2.810 

1.162 

0.539 

0.248 

(12/1— 

12/26) 

48'l 

669 

X.020 

8.88 

5.882 

0.835 

3.451 

0.586 

3.31 

Av. 

46.8 

Iw 

1.022 

8.40 

5.513 

1.679 

2.130 

0.386 

2.85 


% Change 

+ 1.7 

: —11.6 


+0.2 

—e.2% 

—24.9 

f4.9 

fll.8 

—14.6 

— 

Drufr 

Period III 
(12/26— 
1/10) 

1 

44.5 

493 

1.022 

8.78 

8.286 

— 

5.023 

2.020 

— 

0.243 


% Change 

0.0 

—8.3 

—0.08 

+17.7 

+15.2 

+ 117.0 

+350.9 

—29.5 



allay some of the effects produced by the adminis- 
tration of acetylsalicylic acid alone. Nausea and 
vomiting were delayed or occurred on ^ about the 
sixth day of medication, and the anorexia was less 
in degree Nitrogen metabolism was stabilized; 
during the first period (first 20 days) of medication 
the average total nitrogen output was decreased 
only 2 8 % below normal, while during the second 
neriod it rose to 7.8% above normal, and during the 
third period it was 5.1% below normal. The ammonia 
and urea output likewise did not show marked vaiia- 

tions from normal. j i, +i,„ 

No tendency toWard acidosis was evidenced by the 
determination of the plasma— CO,— combining Po^er ; 
the latter instead rose from 44.0 to 47.0 duiing the 
first period, and then fell to 44.2 and 43.5 
second and third periods respectively. Associated ^vit 

this the urine remained alkaline. . . i 

The average volume output of urine and the total 
outDut of chloride was slightly increased during medi- 
cS wU acetylsalicylic acid and calcium gluconate. 

DISCUSSION 

Undoubtedly an important factor conc™^ in the 
1 1 lYi nriTiprv nitrogen eliinination is tne 

to the drug, as evidenced by tHe aosence or 
tolerant j , i. fUsanneai'ance of anorexia, 

vomiting, and later th j+^ogen elimination re- 

After about thirty f f ' ”‘\tout f^^^ days 

:ysL?:reurtrbytheJ^ 


lowed by a compensatory increase in the urinary 
nitrogen as a consequence of the true action of the 
drug on nitrogenous metabolism. As stated above, 
this phasic or periodic reaction of nitrogenous elimina- 
tion would have been overlooked had the data on nitro- 
genous elimination during acetylsalicylic acid admini- 
stration been averaged and compared with that of the 
control period. The foregoing interpretation is .sup- 
ported by the fact that the administration of calcium 
gluconate definitely decreased the objective digestive 
symptoms. After the slight digestive disturbances had 
disappeared, the effect of the acetylsalicylic acid was 
to augment nitrogenous elimination in the urine 
slightly but definitely, which would appear to be the 
true effect of the drug on nitrogenous metabolism. 

The administration of acetylsalicylic _ acid in the 
doses employed caused a slight but definite acidosis 
during the periods that the digestive disturbances 
were present, it being more evident during the period 
of more marked disturbance. Correlated with the de- 
creased plasma— CO..— combining power, the urine be- 
came acid and there' was a decreased ammonia coeffi- 
cient. The acidosis is best ascribed partly to the acm 
properties of the acetylsalicylic acid and partly to its 
early toxic action upon the liver and kidney inhibiting 
normal deamination with an accumulation of amino 
acids in the blood. The calcium gluconate prevented 
the "acidosis” partly because of its basic ash and 
partly because it prevented disturbances of digestive 
function and deamination of amino acids. As the 
animals developed a "tolerance” to the dose of acety- 
lsalicylic acid used, there was more complete absolu- 
tion of nitrogen in the food so that nitrogenous elimi- 
nation in the urine increased while more complete 
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Group II 

Acetylsalicylic Acid + Calcium Gluconate 


Date 

Dos 

Blood Plasma 
CO- Comb. 
Power 

Vol. 0/0 




Urine 

(24 hr.) 




Vol. 

(c.c.) 

S. G. 

pH 

Total 

Nj in 
(Gms.) 

Total 
Urea in 
(Gms.) 

Total 
NHa in 
(Gms.) 

NHs 

Coef. 

Total 

Cl 

Control 

1 

40.7 

467 

1.023 

8.70 

6.941 

1.641 

1.130 



Period 

2 

45.0 

353 

1.029 

8.60 

6.291 

2.537 

1.627 



(10/24— 

3 

46.6 

331 

1.031 

8.82 

6.436 

2.247 

2.4G1 



31/7) 











Av. 

44.0 

350 

1.027 

8.70 

5.8S9 

2.145 ^ 

1.70C 

0,289 

3.40 

nruc 











Period I 

1 

44.6 

483 

1.021 

8.43 

6.769 

2.982 

1.180 

0.208 


(11/7— 

2 

45.8 

385 

1.029 

7.76 

6.668 

2.300 

1.628 

0.287 

3.31 

11/28) 

3 

50.6 


1.033 

8.50 

6.749 

1.861 

1.930 

0.835 

3.36 


Av. 

47.0 

407 

1.027 

8.23 

5.725 

2.407 

1.579 

0,275 

3.48 


% Chanpe 

4-6.8 

4-16.2 

0.0 

—6.4 

—2.8 

4-12,2 

-'7.4 

—4.8 

+2.3 

Drutr 

1 

39.2 

447 

1.025 

8.96 

6.343 

3.224 

2.318 

0.365 


Period II 

2 

44.5 

523 

1.026 

8.78 

6.868 

1.136 

2.861 

0.415 

3.36 

(12/1— 

3 

49.1 

466 

1.026 

8.70 

5.820 

1.302 

2.767 

0.474 

3.56 


Av. 

44.2 

476 

1.026 

8.81 

6.346 

1.887 

2.645 

0.416 

3.46 



+0.4 

+35.7 

—0.1 

+1.2 

+7.8 

—12.0 

4“G5,0 

4-43.9 

+1.7 


% Chanpc 










DruR 

1 

43.5 

4S2 

1.022 

9.04 

5.635 

2.661 

2.234 

0.396 


Period III 



• 








(12/26— 











1/10) 

Chanpe 4-0*8 

+3.2 

—0.1 

44.9 

—6.1 

+02.1 

+97.0 

+108.4 



deamination ■was adequate to compensate for the “aci- 
dosis.” 

The foregoing interpretation of the evidence, we 
believe, is the most simple and direct view of the effect 
of calcium and is preferable to the alternative hypo- 
thesis that the calcium in some way improved in the 
earlj' periods tissue metabolism of nitrogen. This 
leads us to the view that the true effect of acetylsali- 
cylic acid on nitrogenous metabolism of the body tis- 
sues is to increase it. Thus, we maintain that the 
results of those who have reported a decrease in 
nitrogen metabolism on salicylate administration, are 
due chiefly to digestive disturbances leading to a de- 
crease in the absorption of nitrogenous food stuffs 
from the intestine. 

It is pei’tinent to point out that JIutch (21) has re- 
poi'ted that mildlj" toxic doses of calcium-acetylsalcy- 
late given with traces of calcium chloride interfere less 
with the ossification of cartilage and the growth of 
young rats than do equivalent amounts of acetylsalicy- 
lic acid itself. 

SUMJIARY AND CONCLUSIONS 

1. Prolonged daily administration of acetylsalicylic 
acid (0.15 Gm. per kilo twice a day) resulted in diges- 
tive disturbances, alterations of nitrogen metabolism 
and a tendency toward acidosis in dogs. The average 
total nitrogen output on continued medication was de- 
creased 11% below normal during the first twenty 
d.ays, G.2% below normal during the following t^venty- 
five days and was increased to 15.2% above normal 
during the following fourteen days. "Acidosis” was 
evidenced during the fir.st two periods by a decreased 


plasma-carbon-dioxide-combining power, an acid urine 
and a decreased ammonia coefficient. 

2. The administration of calcium gluconate (0.07 
Gm. per kilo twice daily) with the acetylsalicylic acid 
ameliorated the untoward effects of acetylsalicylic acid. 
Nitrogen metabolism was stabilized as evidenced by a 
more uniform output of urinary nitrogen. Early aci- 
dosis was prevented; the plasma carbon-dioxide com- 
bining power increased slightly, the urine remained 
alkaline while the ammonia coefficient was not de- 
creased to such a degree as it was wth acetylsalicylic 
acid alone. 

3. It is concluded that the decreased nitrogenous 
metabolism reported by some observers is due chiefly 
to digestive disturbances and the true effect of acetyl- 
salicylic acid on nitrogen metabolism is to augment it 
slightly when large doses are administered. 
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the .-.mall nmount of material, and the data then rc- 
raleulaled to the ii«ual "clinical units," 

The palient.s were jM’ven 1 rap.sulo of ylutnmie acid- 
liri on one day, 2 eap-iul'-.-. on Ihe m-.vl visit, and .«n on 
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up to 10 capsules. Only one test was performed on 
one day. In one test, 4.0 c.c. of dilute HCl (U.S.P.) 
were injected through the tube with 200 c.c. of water. 
Specimens were withdrawn similarly. This is the 
usually recommended dose of HCl. 

The amount of glutamic acid in each capsule is 0.28 
grams, which should deliver 8.45 minims of acid 
equivalent to the usual 10 per cent hydrochloric acid. 
Therefore, 7 capsules should equal the dilute HCl in 
one teaspoonful. 

RESULTS 

The results of the determinations were averaged 
and the cuiwes derived are shown in Figure 1. Each 
line shown does not represent the average of the same 
number of analyses because of the difficulty encount- 
ered in having patients return for the tests. However, 
in no instance were data on less than 12 patients used; 
the largest number was 19. 

Figure 1 shows the average effect of 2, 4, 6, 8 and 
10 glutamic acid hydrochloride capsules and the re- 
sults when 4.0 c.c. of dilute hydrochloric acid were 
used. The alternate curves representing the results 
with 1, 3, 5, 7 and 9 capsules are available but are 
not included here, since they are no more informa- 
tive than those presented. Throughout Figure 1 the 
average free and total acid curves are represented by 
solid lines and the pH by broken lines. In general, as 
might be expected, the acid values increased when 
larger numbers of capsules were administered. Eight 
capsules produce on the average the greatest concen- 
tration of free and total acid in the stomach, which 
was higher than when 4.0 c.c. of dilute HCl were used. 
■^Mien 10 capsules were given the acid values were 
lower than after 8 capsules; this must be ascribed to 
variation within the limits of accuracy of the pro- 
cedure, since these two cun-es are averages of results 
on the same group of patients. Such variations are 
commonly present when gastric analysis figures are 
compared. 

The results suggest that 8 capsules of glutamic acid- 
HCl produce the highest free and total acid for the 200 
c.c. dilution used. However, it should be remembered 
that the total difference in acid administered on any 
hvo alternate tests was equivalent to onlv 17 minims 
of HCl. 

When 6. S or 10 capsules were administered, the 
average pH reached approximately 3.0 and was main- 
tained there for the 50 minutes that the material was 
in the stomach. The cuiwe reached its height at the 
end of 10 minutes. A pH of 1.0 was attained when 
the dilute HCl was given. This level may be infer- 
red to have been reached immediately, and the acid 
emptied slowly from the stomach. From a bacteri- 
ocidal standpoint (13) this level (pH 1.0 to 2.0) would 
be desirable, but it should be remembered that the.'^e 
figures merely represent the acid present in a dilution 
of water and stomach secretion. This amount would 
be quickly neutralized if only a small quantity of food 
were consumed. 

COMMENT 

MTien individual patients are considered, there are 
%vide divergences in the acid values developed follow- 
ing the administration of these capsules. Thus, arbi- 
trarily selecting the results when 8 capsules were used 
and considering the specimens obtained 10 minutes 
.after the ing'cstion of the capsules, one patient showed: 
pH 1.70. free acid 230. and total acid 400. Another 


patient showed: pH 7.03, free acid 0, and total acid 15 
for this same 10 minute period. The latter patient 
attained his greatest concentration of acid at the end 
of 20 minutes: pH 2.10, free acid 65, and total acid 
173. Throughout the entire study similar wide varia- 
tions were noted. Variations also occurred following 
the administration of dilute HCl but were not so ex- 
tensive. The maximum acid values attained by indi- 
vidual patients receiving 8 capsules were observ’ed on 
the tenth to the fortieth minute period. 

A free acid reading of 230 seems high and might be 
thought to be dangerous to the lining of the stomach. 
However, Mahler (19) studied the effects of this prep- 
aration and observed the action on the gastric muco-sa 
through a gastroscope. He could find no ill effects. 

It would seem that the capsules may not have di.s- 
integrated so quickly in some patients as in others. 
A^Tien the capsules were put into warm water and the 
containing vessel slowly rotated, it was noted that 2 or 
3 minutes were necessary for the capsule to break up 
and 5 or 6 minutes elapsed before most of the glutamic 
acid-HCl went into solution. However, all the material 
did not leave the capsule. By inference, it may be as- 
sumed that some of the hydrochloride may have passed 
undissolved into the intestines. 

Another reason for the differences in individual 
readings was due to the failure of mixing the acid 
with the water and the stomach contents. Perhaps 
this difficulty might have been overcome by withdraw- 
ing all the contents at each 5 minute interval and re- 
placing all but the 6.0 c.c. necessary for the determi- 
nations. This w'as not done, and would not be done if 
patients were given these capsules for therapeutic 
purposes to take in place of the fluid hydrochloric acid. 
At best, an imperfect mixing of acid must result when 
capsules are ingested. 

The question of the advisability of using HCl in 
therapy will not be discussed. The indications, both 
past and present, are numerous. It must also be 
appreciated that substituting hydrochloric acid in 
amounts equivalent for the normally present acid is 
still impossible. However, it must occur to everyone 
that there are advantages in the use of capsules w’hen 
acid is to be prescribed. Concentrations of acid can 
be developed with the use of these capsules equal to 
and greater than can be found with the usually recom- 
mended dose of .4.0 c.c. of HCl. The convenience of 
this method has much to commend it. It is easier to 
swallow several capsules than to sip acid through a 
straw, particularly when the many cautions given the 
patient with the prescription for fluid acid make him 
fearful. 

MTien the capsules were given to patients with 
hypochlorhydria, no great stimulation of acid was 
found. This is contrary to the findings of Tagaw'a 
(24) and Mahler (19). 

A prolonged clinical trial to test the possible bene- 
ficial effects of the glutamic acid hydrochloride was 
not done. However, from the present results it would 
seem that for a dilution of 200 c.c. 8 or 9 capsules 
should be used. 

SUMMARY 

This study of 19 patients with achlorhydria permits 
the observation that using 8 or 9 glutamic acid hydro- 
chloride capsules (0.28 gm.) with a glass of water 
(200 C.C.) produces free, total, and pH readings that 
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compare favorably with the results of 4.0 c.c. of dilute 
hydrochloric acid. 

Xotc; Mi.'.s Florence Biininlil pave e.vjjort technical as- 
sistnneo. 


The author wishes to express his appreciation for the 
helpful criticisms and sugrpestions of Drs. Charles A. 
Elliott, Clifford J. Barborka, and Lathan A. Crandall in 
the preparation of this manuscript. 
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Phenolphthalein Studies'^ 

HI. Phenolphthalein and Activated Charcoal 

Bu 

nKnxAnn faxtus, m.d. 

and 

.1. M. DYXIKWICZ 

CniCAr.O. U.UNOIS 


'T'HE wi.'jciom of tbo inti-oduction, in tho lltli edition 
of the United Stntos PlKirmacopoeia, of Activated 
Charcoal instead of mere charcoal and of mnkiiifr cfli- 
ciency rather than source the criterion for ita ofiicial 
standirifr, is well illustrated by the relation of phenol- 
phlhalein to charcoal: for charcoal that would have 
been acceptable in accordance with the U. S. P. X re- 
fiuiremcntp may be entirely worthless as an adsorbent 
of phenolplithalein. while acti%’ated charcoal, U. S. P. 
XI. is an active adsorbent of phenolphthalein. 

The idea havinp been expressed that charcoal is a 
useful remedy in cases of phenolphthalein overdose, 
experiments were undertaken with se%-erni kinds of 
charcoal we had on hand in the Laboratory and th.at 
would have satisfied the requirements of the Xlh 
edition of the U. S. P, avith the following: results 
(T.able I, Part A I. 


^'From the I^jihorntory c»f Bhrtrmncolujry nml Thcrnpculic«. Colli'y 
Mrtlirine, Univrmity of Illinois, nnd nxnlnlcti by n rrunl i 
Phcnolphlhfth'in Il<T<nrrh, Inc, 

KuhmittH April 2, 1030. 


It aviJl be seen that none of these varieties is likely 
to have much antidotal value in phenolphthalein over- 
dose, as they merely adsorb from 0.1 to l+Vo «and it 
will also be seen that none meet the requirements for 
activated charcoal U. S. P. XI: these boiiiK as follows: 

“Dissolve 0.25 Gm. of mothylthionino chloride in enoviRh 
distilled water to make 250 c.c. of solution. Measure 
exactly 50 c.c. of this solution, at 25° C., into each of two 
100-c.c., fdas.s-.stopi)orcd llnsks. Add to one flask exactly 
0.25 Gni. of activated charcoal, stopper the flask, and shake 
it vigorously for five inimilos. Filter the contents of each 
flask through a filter, which has not been pi'oviously mois- 
tened, refectinK the (ir.st 20 c.c. of each filtrate. Pleasure 
exactly 25 c.c. of the rcmainiiif: filtrates into each of two 
250-c.c., volumetric flasks. Add to each flask 50 c.c. of an 
aqueous solution of sodium acetate (1 in 10) and mix 
tliorouplily, then add from a burelle .86 c.c. of tenth-normal 
iodine, keepinp: the mixture in constant rotation. Stopper 
the flnsk.s nnd allow them to stand for fifty minutes, 
shnkinp them viporously at intervals of ten minutc.s. 
Dilute each mixture to exactly 260 c.c. with distilled water, 
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mix thoroughly, allow to stand for ten minutes, and filter 
each through a filter, which has not been previously mois- 
tened, rejecting the first 30 c.c. of each filtrate. Determine 
the excess of iodine in 100 c.c. of each filtrate by titra- 
tion with tenth-normal sodium thiosulfate. Calculate the 
number of cubic centimeters of tenth-normal iodine con- 
sumed in each titration: the difference between the two 
titrations, multiplied by 5, amounts to not less than 3.5 
c.c. (adsorptive power).” 


Table I 



U.S.P. XI 
Assay 
c.c. N/10 
Iodine 

Percentage adsorbed in re- 
lation to weight of charcoal 

PART A. 

Mcth. Blue 

Phthn. 

A. Wood Charcoal, Me. 

0.286 

0.61% 

0.12% 

B. Bone Charcoal, B. 

0.75 

1.60 

0.31 

C. Stick Wood Char- 
coal 

0.85 

1.81 

0.44 

D. Animal Charcoal 

0.S5S 

1.83 

0.46 

E. Wood Charcoal, Va. 

0.95 

2,02 

0.48 

F. Animal Charcoal, B. 

1.1 

2.34 

0.57 

G. Blood Charcoal, S. 

l.CG 

3.54 

0.9 

H. Certified Activated 
Charcoal, Bu. 

1.71 

3.64 

0.99 

I. Activated Charcoal, 

i 

1 

2.2 

4.69 

• 

1.22 

PART B. 

J. Activated Charcoal, 
Ma. 

5.7 

12.16% 

3.26%. 

K, Activated Charcoal. 

I 

5.8 

12.36 

3.36 

! L. Activated Charcoal. 

1 

5.05 

12.64 

3.56 

1 M. Activated Charcoal, 

i 

6.27 

13.36 

3.6 

' N, Acilratod Charcoal, 
M. 

6.84 

14.37 

3.98 


It will be seen from Table I, Part B, that the char- 
coals that meet the U. S. P. XI requirements also dis- 
play activity in the adsorption of phenolphthalein and 
that the adsorption of phenolphthalein is proportion- 
ate to the degree of methylene blue adsorption, as is 
well shown by Graph I. This fact has been expressed 
by Freundlich’s rule, which postulates that “different 
varieties of charcoal show the same order of adsorb- 
ing power for different substances” (1). 

It is also evident from Graph I that charcoal is ap- 
proximately four times a better adsorbent for methy- 
lene blue than it is for phenolphthalein under the 
conditions of the experiment: for it will be noted that 
the percentage adsorbed from 40 mg. of methylene by 
0.2-5 Gm. of charcoal is practically the .same as that 
adsorbed from the same quantity of phenolphthalein 
by 1.0 Gm. of charcoal. 

In the interpretation of the Table as well as of the 
graph, three factors must bo brought out that would 
alter the results: (1) the hydrogen-ion concentration, 

(2) the length of time of exposure to charcoal, and 

(3) the temperature. 

IIYDBOGEN-IOX CONCENTRATION 

The influence of hydrogen-ion concentration on the 
adsorption of phenolphthalein is of considerable prac- 


tical interest, inasmuch as the adsorptive activity of 
the charcoal when employed to nullify the effect of 
overdose would be carried on at the pH of the alimen- 
tary tract. 

To determine what quantity of charcoal is likely to 
be required to adsorb almost 100% of 0.010 Gm". of 
phenolphthalein in 100 c.c. of buffer solution, observa- 
tions were carried on at a pH of 9.0 with different 
amounts of charcoal. Results are shown on Graph 2. 
From it, one notes that it requires 0.060 Gm. of char- 
coal to adsorb almost 100% of 0.010 Gm. of phenol- 
phthalein from its solution at this hydrogen-ion con- 
centration. 

When we compare the amount of activated charcoal 
of best quality (N) required for almost complete ad- 
sorption at varying hydrogen-ion concentrations, we 
arrive at results shown in figures in Table II and 
graphically in Graph 3. 

Table II 

Shojoing Amount of Activated Charcoal (N) Required 
for Almost Complete Adsorption of 0.010 Gm. of 
Phenolphthalein in 100 c.c. of Buffer Solution (2) 


At pH 8.0, amount of charcoal required 

0.050 Gm. 

At pH 9.0, amount of charcoal required 

0.060 Gm. 

At pH 10.0, amount of charcoal required 

0.080 Gm. 

At pH 11.0, amount of charcoal required 

0.120 Gm. 

At pH 12.0, amount of charcoal required 

0.200 Gm. 


It will be seen from Table II and Graph 3 that the 
amount of charcoal required to adsorb a given quantity 
of phenolphthalein is much less at pH 8.0 (which 
might be considered a point near the alkalinity of the 
bowel) than it is at pH 12.0. In other words, the ad- 
sorptive activity is actually four times greater at the 
intestinal pH than it at pH of 12.0 that we used in the 
determinations shown in Table I because it was more 
convenient for our work. Thus 5 gms. of activated 
charcoal (N) might be considered a complete adsor- 
bent for 1 gm. of phenolphthalein, if the time of ex- 
posure is 5 minutes and the temperature 25° C. at the 
pH of 8.0. 

Our findings agree in principle with the data of 
Hauge and Willaman (3) W'ho found that "increasing 
acidity permits greater adsorption of caramel and of 
benzoazurin (negatively charged colloids).” These 
observers also state that alkalinity favors adsorption 
of electropositive substances, such as methylene blue: 
while adsorption of non-electroljffe substances is un- 
affected by the pH ion concentration. 

TIME AND TEMPERATURE 

It is self evident that variations in time and tem- 
perature will alter the results as far as adsorption by 
charcoal is concerned. Inasmuch as in the system we 
are interested in, the gastrointestinal tract, a higher 
temperature and longer time of exposure prevail than 
those we employed in our test-tube experiments, deter- 
minations were made to find to what degree the ad- 
sorption of phenolphthalein was changed by increase 
in time and temperature. 

It will be seen from Graph 4 that increase in time 
of exposure progressi\'ely increases the percentage ad- 
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Korbpd. so that after sixty niiinite.s thore is a P.Qfo 
greater adsorption than at the live-minute exposure. 

Incrc.ase in temperature also invrcnscs the porcen- 
tafje adsorbed and it does .so by about 20'^c at any 
Icnirlh of time exposure. 

DISCUSSION OF TEST TUBE EXPERI3IENTS 

We have found that it required Tj jrms. of the be.st 
quality of aclivated charcoal (S) to absorb I ym. of 
phenoiphthalein at r, minute.s exposure and the tem- 
perature at 25* C. A.s will bo noted from Graph 1, 
the variou.s charcoals that meet the U. S. P. require- 
ments cluster fairly closely topethor. with the Ica-^t 
active bciny about 20';^ below the most active. In- 
asmuch as time and temperature both increase the 
adsorptive capacity of charcoal by and 20^ re- 
.epcctively, we may consider these iniluence-s to be ade- 
quate to neutralize differences in adsorptive power of 
various ofilcial activated cbarco.als. 

PHENOLPIITIIALEIN WITH CHARCOAL IN 
THE CAT 

We have found that, when cat.s are fed 2'^r or 4^ 
of phenoiphthalein in their daily food (“Kitty Ilntion” 
and skimmed milk), it generally is without cathartic 
action; but that of phenoiphthalein in the cat's 
food usually has a laxative effect. Thi.s latter dose is 
somewhat less than 2 yms. per ky. of the cat’.s body 
weiyht. 

By increa.siny the dose of phenoiphthalein to S yms. 
per ky. and yiving this by stomach tube, just before 
the day’s food was offered, we secureil laxative action 
in 7 out of 8 instances, as shown hy Table III, Part A. 
The probable explanation for the lack of action, on 
March 24, in cat No. 13, may be found in the fact that, 
for some reason or other, the phenoiphthalein had 


formed a hard lump, which was attached to but sepa- 
rate from the stool. This cat No. 13 had a definite 
laxative effect from the same dose on JIarch 17, a week 
earlier. Taking the results as they stand, we can re- 
port that this dose was laxative in 84% of the ob- 
served cases, although the probabilities are that, had 
the lump formation been prevented, we would have 
obtained a 100% result. 

By giving this practically certain cathartic dose of 
3 gms. of phenoiphthalein per kg. of the cat’s body 
weight mixed with 15 gms. per kg. of Activated Char- 
co.al, we secured results tabulated in Part B of Table 
HI.’ It will be seen, from this tabulation, that there 
was no l.axativc action e.vcepting in one case (Cat No. 
2) on March 17; and that, in this cat, the laxative 
effect was much delayed. A week later, JIarch 24, 
Cat No. 2 had no laxative effect from the same com- 
bin.ation. Summarizing the results as thes-' stand, we 
may conclude that the charcoal inhibited the laxative 
effect in at least 84% of the cases. 

It is obvious therefore, from this .study, that acti- 
vated charcoal does prevent or much delay the laxative 
action of phenoiphthalein in those cat experiments. 

To determine whether the adsorptive activity of 
charcoal was used up by its p.'ussage through the ali- 
mentary tract, stool specimens from these cats were 
studied* for their ability to adsorb phenoiphthalein. 
Ad.sorptivo activity was found in only one stool which 
was passed five hours after the taking of the phenoi- 
phthalein. All other .stools were obtained 24 or more 
hours after taking the charcoal and these no longer 
had any adsorptive power. 

PHENOLPHTHALEIN AND CHARCOAL IN 
THE HUMAN 

To determine whether these findings apply to the 
human, one of us took, on March 17, a dose of 0.30 Gm. 


Graph Z 

Shz-OT? fXT cciH Adsorbed {rem 0010 Gal of 
i-/ Vjr.-.nj Ama-'nU of Actr.'atc<l 
IN’) at pH 90 In 0 minutes at 15' C 



Graph II 
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Table III 


Part A. Phenolphthalein Controls 

Dose: 3 Gms. phenolphthalein per Kg. of body weight, administered by stomach tube 


Date 

No. 

Wt. Kfr. 

Gm. Phtn. 

IiOSt 

Stools 

Action 

z/n 

5 

3.20 

9.60 

40% 

3/17—0, 3/18 — Xiifiuid 

3/19 — Liquid 

3/20— Soft 

Lnxativo 

3/17 

13 

2.95 

8.85 

0 

3/18 — Formed, Liquid 

3/19 — Liquid 

3/20— Soft 

Laxative 

3/17 

14 

2.84 

8.52 

16% 

3/18 — ^Liquid 

3/19 — ^Liquid 

3/20— Soft 

Laxative 

3/24 

5 

3.20 

9.C0 

0 

3/24—0 

3/25 — Liquid 

3/28—0 

3/27 — Liquid 

Laxative 

3/24 

10 

2.40 

7.20 

0 

3/24—0 

3/25 — Semi-formed, Liquid 

3/26 — Liquid 

3/27—0 

Laxative 

3/24 

11 

3.10 

9.30 

10% 

3/24—0 

3/25—0. 3/26—0 

3/27— Liquid 

Laxative 

Delayed 

.3/24 

13 

2.0S 

8.85 

0 

3/24—0, 3/25—0 

3/26—0, 3/27— Formed 

None 

3/24 

14 

2.S4 

S.52 

0 

3/24—0 

3/25 — Liquid 

3/26—0, 3/27 — -Formed 

Laxative 


Part B. Phenolphthalein + Activated Charcoal 

Dose: 3 Gms. phenolphthalein per Kg. of body weight with 15 Gms. activated charcoal fN) per Kg. of body weight, 
administered by stomach tube 


Date 1 

No. 

1 wt. Kk. j 

Gm. Phtn. 

Gm. Char. 

Ltost 

StooU 

Action 

3/17 


j i 

9.9 

49.6 

25% 

3/17—0, 3/18— Fontiwl 

3/19—0, 3/20— Formwl 

None 

3/17 ’ 

1 

2 

3.5 I 

( 

10.5 

52.5 

« 

3/17 — ^Two formed 
.3/18 — Two formctl 

3/10 — Formed 

3/20 — Liquid 

Much 

. delayed 

3/17 

3 

2 <^4 

8.52 

42.C 

0 

3/17- — Two formed 

3/18—0. 3/19—0 

3/20— Solid 

None 

3 24 

2 

3 5 

1 

10.5 

52.r, 

0 

.3/24 — Formetl 

3/25 — Two formed 

3/2C — Formctl 

None 

3 24 

3 

2,84 

1 

8.52 

42.6 

0 

3/24 — Formed 

3/25 — Formed 

3/2G — Formed 

3/27 — Formed 

None 

3 24 

1 

r, 

3.i 

10,2 

51.0 

0 

3/24—0. 3/25— Formed 

3/26— Form e<l 

3/27 — Formetl 

None 

3 24 

12 

' 3.1 

9.3 

4G.6 

0 

3/24—0, 3/25—0 

3/26 — Formed 

3/27 — ^Formetl 

None 

3/24 j 

! 

1 

C 

, 3.4 

10.2 

51.0 

6% 

3/24—0 

3/23 — Formetl 

3/2C — Formed 

3/27 — Formed 

None 


of phenolphthalein in capsule and followed this im- 
mediately by five times this quantity (1.5 Gm.) of 
charcoal This combined dose produced a defi- 

nite laxative effect la.stinp tv\-o days. Even so, as a 
dose of 0.12 Gm, always has a more powerful action 
than was secured from the larger dose with charcoal, 
the impression cannot be dismissed that a certain de- 
gree of inhibitory action was secured. It seems, how- 
ever. that the 1 to 5 relation of the phenolphthalein to 
charcoal docs not apply to the human. This probably 
is due to the fact that the total quantity of charcoal 


taken by the human is very much smaller than that 
taken by the cat and that most of the enormous dose of 
phenolphthalein given to the cats does not get into 
solution at all, owing to the poor solvent powers of 
their intestinal juices. We, therefore, proceeded to 
test this hypothesis by administering a liberal excess 
of activated charcoal, which was done in the following 
experiment : 

March 2G, 193G, 11 ;30 a. m. Dose: 0.3 Gm. phenol- 
phthalein followed by 5 gms. of Activated Charcoal 
(Jf) ever}' two hours until 10:30 p. m. and another 
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Grapli 3 

Shawv^ Amounl. cf Aclaiud Qvutoal (N1 
Rccujrcd to Adsorb 995P of OOiO Gm of Piwno^hthslcm 
ot Di.'raVnt cti Conccntrstcns In 3 ni!ntites at. 25'C 



such do.'sp nt 8:00 n. m. next day. There \v:i.« no la.va- 
live action the next tiny or the day there.aftcr. 

COXCLUSIONS 

1. Activated Cliarcoal of U. S. P. XI is a definite 
ad.'rorhent for plienoliihtliaiein, wliile Xon-.Aclivated 
Charcoal is almost devoid of this offcct. 

2. The adsorptive power of the charcoal is in- 
creased by diminution in depree of alkalinit.v, by in- 
crease in temperature and in the time of exposure. 

3. Activated charcoal is capable of antaponir.inp 
the cathartic action of phenoliihtlinlein in Die cat 
when piven in five time.s the do^e necessary to produce 
the laxative action. 

•1. In the human, a considerably larper exce.'i.s of 
activated charcoal is re'iuired; but, when .such i.s piven, 
the cathartic action is inhibited. 


Graph 4. 

SliowinO per certt. Adsorbed from O.OAO Girt 
of PhericJphtholcin by 0.100. Gm of Charcoal nt 
^ 9.0 with Variation in Tltnc and Temperature. 



.Per tent adsorbed at 2.5' C. 

———.Per cent adsorbed at 40* C 

Graph IV 


It seems probable that tliis new ofiicial preparation 
(Carhn Activatus) will he found much more effective 
tlian tlic formerly ofTicial form for various therapeutic 
jiurposes and that it may reinstate charcoal in the 
favor and confidence of the di.scriminating phy.sician. 
Renewed studies of the therapeutic value of the netv 
charcoal are decidedly in order. 

REFERENCES 

J, KoJthofT, J. M. : of t)jc Afl'^orbintr IVnvcr of Charcoal. 

l/trrrfit, J'fmnn, ^8:030, 1021, 

2. U. S. I*. XI. i>. r>P3. Tor i»H ilftormlnnlion ahovc 10. hvc con- 
Tlic Determination <if Hytiro^rn Innu. W. Mantficld 
CJnrk. .Inf J>I.. p. 210. U»2'<. 

.3, Hatirc. S. M., nnd WIH.imnn, J, J. : I-ffrct of l»H on Ad'orplion 
by CfirlH»n»i, /rtf. fTr/;. Chrm., IP:D'13»53, 11>2<. 


SECTION VII — Surgery of the Lower Colon and Rectum 


Superior Peri-Rectal Abscesses'" 

Bv 

.T. HALL ALLEN, A.R.. M.D. 
niiLADni.riiiA. I'Ennsyi.vania 


A BRIEF review of the ,'innlomy of the superior 
peri-i'cctal space will help us to obtain a clear con- 
ception of the etioloiry and pathology of inflammations 
in this area. 

^IVom the I/epftrtmrTit of Prnriotnry, .lefTfruon Hotuftnf. 

Hubmitloil JVbruary 2<5, 393C. 


The rectum passes through this .space from above 
downward; the space, is bounded by the pelvic peri- 
toneum above and the levator ani below; the rectum 
in this space is surrounded by a fibro cellular layer of 
tissue through which ramify the arterie.s, veins and 
nerv'e.s before they penetrate the walls of the bowel. 
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This space is subdivided into the posterior or the retro- 
rectal space and two lateral spaces anterior to the 
rectum known as the superior pelvi-rectal spaces. The 
blood vessels in the retro-rectal space are branches 
from the middle and lateral sacral arteries also a few 
from the inferior mesenteric. Those in the superior 
pelvi-rectal spaces come from the hypogastric artery. 
The IjTnphatics of the two spaces are also compara- 
tively distinct: those in the retro-rectal space develop 
around the lower posterior portions of the rectum and 
coccyx, while those in the anterior spaces originate in 
the wall around the prostate, neck of the bladder and- 
the uterine organs and connect with the iliac plexus 
and lateral trunks of the Ijunphatic system. 

With such distinct anatomical divisions, vascular 
supply and lymphatic distribution, one can clearly un- 
derstand why a distinction is made between the cir- 
cumscribed inflammations in these rtvo areas and dis- 
tinguish them as retro-rectal and superior pelvi-rectal 
abscesses. 

The retro-rectal abscess develops in the space be- 
tween the sacrum and the rectum. It may be due to 
necrosis of the pelvis, sacrum, coccyx, ileum or verte- 
brae, to a foreign body in the bowel or the passage of 
bougies and hard rubber syringe tips. The operation 
of posterior proctotomy where complete drainage is 
not secured, is a frequent cause. 

Strictures and fistulous tracts of the rectum, gum- 
mata, tuberculous lymphoid nodules and infection car- 
ried along the lymphatic channels from ulceration of 
the rectum above the external sphincter are other 
cause.s. 

SYMPTOMATOLOGY 

The early symptoms are vague and obscure. Usually 
they are not ushered in by a distinct chill. A dull ache 
in the sacral area with pains along the course of the 
sciatic ner\’e, malaise and constipation, with or with- 
out pain on defecation. Seen early, palpation exteimally 
around the perineum, as a rule does not elicit any pain 
or induration, there will be no fluctuation or tension. 
As suppuration increases, palpation with the gloved 
finger in the rectum will at times reveal marked pain, 
enlarged lymphatic glands a small abscess bulging 
into the lumen of the bowel or a diffuse boggj' mass in 
the hollow of the sacrum, accompanied by a marked 
increase in temperature at this point. 

The bowel may be partially obstructed and difficulty 
in micturition will develop. A blood count with an in- 
creased leucocytosis and an increase in the polymor- 
phonuclears will be confirmative evidence of an ab- 
scess. 

An X-ray film, where the cause is a bone lesion, will 
aid in the diagnosis. 

Eventually an abscess may rupture spontaneously 
into the rectal cavity; it may also perforate the levator 
ani into the ischiorectal fossae and finally open through 
the skin. 

TREATMENT 

Such consists in drainage as early as possible to pre- 
vent rupture into the bowel. A slightly curved incision 
between anus and coccyx is best. This should reach to 
the levator muscle. With the index finger in the rectum 
as a guide, a bistoury is then passed with the cutting 
edge away' from the bowel, through the levator muscle 
cutting at right angles to its fibres to facilitate free 


drainage. The remainder of the dissection is best done 
with the finger, increasing the size of the opening in 
the muscle and evacuating the cavity. 

Curetting is not genei-ally advisable on account of 
the possibility of perforating the superior pelvi-rectal 
spaces or rectum. A large size rubber drainage tube 
is introduced and held in position by a suture or ad- 
hesive strip at the skin margin. The sphincter should 
be stretched and the bowels kept regular, but not loose 
during convalescence. The wound should be irrigated 
through the tube twice daily for the first week with 
a glass syringe, using 1-2000 bichloride solution, a 
1-2000 metaphen solution or a 2 per cent amphyl solu- 
tion. No packing used after the first dressing at time 
of operation. As soon as possible get the patients on 
their feet for a short period daily, this facilitates 
drainage by gravity and by pressure of the abdominal 
contents above. Sitting should not be allowed until 
healing is well advanced. 

"UTiere the abscess has ruptured into the bowel 
previous to the patient being brought to operation; 
the function of the bowel will be best preserved by 
using the so called seton. This may be a silk or rubber 
band. It is inserted through the outside dissection and 
through the internal opening into the bowel, brought 
down and out through the external sphincter muscle 
and tied. 

The tension of this seton is so regulated that it cuts 
slowly through the tissues from above downwards al- 
lowing the healing to keep pace with the cutting. 

This procedure will usually require from four to six 
weeks, depending upon the patient’s general health. 

SUPERIOR PELVI-RECTAL ABSCESSES 

These usually do not have their origin primarily 
from inflammation of the rectum but from surround- 
ing organs, as the bladder, prostate, urethra, uterus, 
broad ligaments. Psoas abscess, necrosis of the pelvic 
bones, suppuration of the broad ligament, vesiculitis, 
perinephritis, and appendicitis may all cause an ab- 
scess in the superior pelvi-rectal spaces. Injuries in 
the anterior wall of the rectum, traumatism from 
labor, instrumentation of the urethra or uterus, 
operations for removal of stones in the bladder, pros- 
tatectomy and uterine tumors have all been known to 
cause these abscesses. 

The chief causes however are infections of the pros- 
tate, seminal vesicles, uterus and broad ligiments. 
They usually begin with chill, fever, increased pulse 
rate, deep aching pain and urinary disturbance. Occa- 
sionally they develop slowly with very slight chill and 
slight fever. 

Where the inflammation is tuberculous the symp- 
toms will be less marked and the progress slower. In 
gonorrheal infections, the temperature may become 
very high and the constitutional symptoms alarming. 
The abscesses have a tendency to burrow outward 
toward the abdominal wall because of there being less 
resistance in this area than toward the perineum. A 
localized peritonitis may occur or they may perforate 
the peritoneum and death occur from acute .septic 
peritonitis. 

Perforation of other organs, bladder or rectum may 
also occur during the course. A sudden discharge of 
much pus through the bladder or rectum with relief 
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of pain and distress would indicate this; perforation 
of the vagina is rare. 

A diagnosis of superior pelvi-rectal abscess rests 
largely upon diseases of the genito urinary and repro- 
ductive organs; rarely is there a history of previous 
rectal disease. Peri-anal or perineal palpation elicits 
deep tenderness but no swelling or induration. Rectal 
palpation will generally reveal a tenderness above and 
to one side of the prostate in the male; when the ab- 
scess has existed for some time it may become quite 
tense and burrow downward between the rectum and 
the prostate, perfoi-ate the levator ani muscle or pene- 
trate the retro-rectal space. 

It is in the eaidy period of this inflammation that 
one finds it difficult to make an exact diagnosis and an 
early diagnosis is important in view of the grave 
complications which may arise from delay. The urin- 
aiT symptoms often mask the rectal symptoms in men. 
In women these symptoms are generally taken to indi- 
cate an inflammatory condition of the uterine organs 
and a vaginal examination is soon made revealing the 
true nature of the inflammation. 

In men as a rule these abscesses are situated an- 
terior to and to one side of the rectum, they may be on 
a level ^^^th the prostate or just above it. In women 
they are more likely to be found to one side than an- 
teriorly because the pelvi-rectal spaces are separated 
in front by the close union between the rectum and 
the vaginal wall below, and also because the lymphatics 
run along the borders of the broad ligament and there- 
fore the infection is distributed along the sides. 

These abscesses occasionally surround the rectum 
and destroy all the cellular tissue between the peri- 
toneum and levator ani. They may perforate the 
levator ani and enter the ischiorectal fossa or the 
retro-rectal space. Those perforating into the ischio- 
rectal fossa may later open through the skin in the 
anal region. 

In cases where there has been much destruction of 
tissue around the rectum, there is not much prospect 
of restoration of perfect function of these parts. In 
the early stages it may be nearly impossible to diag- 
nose these abscesses, though the general symptoms 
may indicate pus formation. 

A blood count with marked leucocytosis would 
strengthen the indication of a developing abscess. 
Sigmoidoscopic examination or passage of rubber 
bougies would be contra-indicated on account of the 
danger of rupturing the abscess into the rectum. 

TREATMENT 

This consists in evacuating the abscess at the 
earliest possible moment and affording ivide free drain- 
age. The abscess should be opened by a deep dissection 
through the perineum. It is rarely justifiable to open 
it through the rectum, as it usually further compli- 
cates a serious condition. When the abscess cavity has 
been reached by the dissection, the use of the finger in 
blunt dissection is advised; there will be less injury of 


the large blood vessels and nerves and less possibility 
of rupture into the peritoneal cavity. A large' rubber 
drainage tube is then inserted and fixed to the skin 
margin. The cavity should be thoroughly evacuated 
by iiTigation with normal salt solution. The sphincter 
muscle should always be divulsed so that gas and fecal 
matter can pass easily, avoiding any additional strain 
to the weakened tissues separating the abscess from 
the rectum. If the urethra or bladder has been per- 
forated by the abscess the conversion of the abscess 
into a perineal-urinary fistula will be the safest and 
surest means of securing a cure. In the after treat- 
ment rubber drainage tubes are preferable to gauze. 
No packing is used; after forty-eight hours a smaller 
tube may be inserted ; this should gradually be short- 
ened and removed entirely when the cavity has been 
sterilized. For irrigation a 1-5000 solution of bichlor- 
ide of mercury, a 1-2000 solution of mercurophen or a 
two per cent solution of amphyl may be used. Irrigate 
two to three times a day for the first week, gradually 
reducing the frequency as the cavity clears. Get the 
patient on his feet as soon as possible to favor drain- 
age. 

CASE REPORT 

The following history will illustrate the superior pelvi- 
rectal variety of abscess: A. C., age 53, a fisherman, 
Swedish ancestry, began having pain three weeks previous 
to time when first seen. He had consulted a surgeon who 
diagnosed and operated upon a superficial fistula in ano. 
At that time an enlarged prostate was diagnosed which 
was giving marked urinary symptoms. The day following 
the fistula operation, the patient complained the pain for 
■which he had entered the hospital had not been relieved, 
became dissatisfied, signed a release and went home. 

I saw him five days later when he had developed a 
retro-rectal abscess which protruded into the lumen of the 
bowel. The prostate was enlarged and firm and tender 
on palpation. No fluctuation noted. He was removed to 
the hospital on same day. On proceeding to drain the 
abscess it was found it had ruptured. It was drained by 
an external incision between the anus and coccyx, drainage 
tube inserted and he felt much but not entirely relieved. 
A polyvalent serum was then started to promote more 
rapid healing of the cavity. 

Six days later he developed a pain in inguinal region 
and testicles; this was followed by a rise in temperature 
and painful area in right iliac fossa. Two days later there 
was a profuse discharge of pus through the drainage 
opening of the retro-rectal abscess. Under gas anesthesia 
it was found a prostatic abscess had ruptured thi-ough the 
superior pelvi-rectal space and into the drainage tract of 
the retro-rectal abscess. This was opened by blunt dissec- 
tion, a rubber drainage tube inserted. A prompt cessation 
of all prostatic symptoms followed, and an excellent result 
was obtained. 
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Elbow Deformity of the Colon* 

By 

JEROME MORLEY LYNCH, F.A.C.S., M.D. 
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G. JOHNSON HAMILTON, M.R.C.S., M.D. 

NEW YORK. NEW YORK 


'C’LBOW defol’mity of the colon may be described as 
a V-shaped angulation, formed by the close ap- 
proximation of the cecum to the hepatic flexure, with 
no diminution of the usual length of the ascending 
colon. 

The origin of the condition is primarily a develop- 
mental arrest. The caecum, ordinarily, reaches its final 
position in the right iliac fossa by passing through 
tw'O stages. It makes its appearance about the third 
week of foetal life, outside the body cavity. During 
the seventh week, it is drawn into the coelum and un- 
dergoes rotation to place itself over the right kidney. 
Thence, it grows downw-ards into the right iliac fossa. 
Subsequently, when all the abdominal viscera have 
achieved their normal habitats, a physiological peri- 
tonitis occurs. This results in the formation of ad- 
hesions whereby portions of the colon are fixed. Surgi- 
cally, this is of the greatest importance, since by 
separating the adhesions, any fixed portion of the gut 
may be mobilized with its mesentery. 

This high position of the caecum possesses advant- 
ages and disadvantages. The advantages are that the 
arrei5t in position corresponds with a halt in the de- 
velopment of the caecum which tends to remain small. 
This in turn obviates that form of constipation and its 
toxic concomitants which are associated with an over- 
developed caecum. 

The disadvantages of the position ai'e that the long 
loop of gut, suspended on a mesentery with a short 
base, is peculiarly susceptible to accident. The most 
common one is obstruction of the ascending colon, 
which is usually partial, but may be complete. The 
cause may be acute angulation, torsion, or obstruction 
bv a band. 

SYJIPTOMATOLOGY 

The most common symptoms of the condition in 
their approximate order of frequency are: 

1. Constipation, pain and auto-intoxication. 

These symptoms are produced by a delay in the fecal 

movement through the ascending colon. This is a 
mechanical eflect of the acute angulation described as 
elbow deformity. The delay may range from a slight 
halt to a complete obstruction and the symptoms are 
commensurate wth it. The pain is due to the drag of 
the loaded colon upon its mesentery. 

2. Rcpvlar epigastric pain and vomiting. 

Peptic ulcers are frequently simulated by this con- 
dition. The origin of the symptoms is a narrowing 
of the lumen of the duodenum or distal portion of the 
stomach. This may be the mechanical result of an 
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adhesion between these viscera and the ascending 
colon or may be a reflex spasm from the same cause. 
Obviously, this may ,be a very difficult condition to 
diagnose. The delay in emptying time of the stomach 
with accompanying change in the gastric chemistry, 
distortion of the duodenal cap, etc., all point to some 
change in the lumen, and the erroneous conclusion that 
the change is either within the lumen or within the 
wall of the gut, rather than a force acting outside the 
wall. 

If the condition is suspected, an opaque enema usu- 
ally confirms the diagnosis. 

3. Baclc-ache, fatigue, pain resembling Deitl’s 
crisis, or stone in the ureter. 

These symptoms are caused by adhesions over the 
kidney or ureter. The resultant tension may be slight 
and constant or strong and periodic. In this position, 
the adhesions are over the ilio-hypogastric and ilio- 
inguinal nerves and reflex manifestations may appear 
throughout their course. Common among these are 
frequency of micturition and pain in the anterior part 
of the perineum. Sharp spasms may be due to torsion 
of the pedicle. 

4. Flatulent dyspepsia, sub-costal pain,- pruritus 
and frank jaundice. 

These symptoms are due to involvement of the gall 
bladder or biliary ducts in adhesions to the ascending 
colon. Again, the diagnosis is rendered difficult, since 
the most common causes of these conditions arc me- 
chanical obstruction within the lumen or malignancy 
without. Skiagrams are not of positive assistance but 
may yield negative information of value. 

Very commonly, one or other of these syndromes 
exists in such a mild degree that the busy practitioner 
is unable to make a clinical diagnosis and is loathe to 
expend large sums of the patient’s money upon chemi- 
cal and radiological investigations. Frequently, the 
cases are labelled chronic appendicitis and referred to 
a surgeon. For various reasons, the appendectomy is 
often performed through a niggardly incision, no ex- 
ploration is made, the condition is unrecognized, and 
the sjunptoms persist. The cost of an opaque enema is 
slight and it usually affords a rapid diagnosis. The 
disadvantages of an incision suitable for exploration 
are usually negligible. 

Treatment of the condition is, of course, surgical. 
The technique utilizes a laparotomy incision, through 
which a thorough exploration is made. All adhesions 
are freed. The outside leaf of the mesentery of the 
caecum and ascending colon is opened throughout its 
length. Its contents are gently .spread out. The caecum 
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Fig. 1. Elbow deformity with post-caecal appendix and 
transverse band from caeco-sigmold to mesentery. 

and ascending colon are .sutured into their proper posi- 
tion and .so obliterate the slit in the mesentery. 

CASE REPORTS 

Historiea of patients with these syndromes are ap- 
pended and it is noteworthy that in this brief series 
there are two cases in which a pi'evious appendectomy 
had failed to relieve the symptoms. The grouping has 
been made according to the prevailing symptoms, 
rather than the actual diagnosis. 

Case No. 3821 

1. Mr, P. G., a^c 23. Salesman. 

Symptoms — One year. 

Family history — Mother died of cancer. 

Past history — No serious illness. 

Present history — Pain in right side, constipation. 
Urinary history — Negative. 

Physical examination — Some tenderness in right lower 
quadrant. Otherwise negative. 

X-ray — Chronic appendicitis. 

Pre-operative diagnosis — Same. 

Pindmgs— Chronic appendicitis, long and tortuous. 
Elbow deformity of colon. 

Operation — Plication of caecum and appendicostomy 
(July 10, 1934). 

Case No. 4402 

2. Mr. H. B., age 34, 

Family history — Negative. 

Past history — Typhoid fever at 10 years. 

Present history — Pain in the right side in region of ap- 
pendix for five weeks. Sharp pain at first, dull pain last 
two -weeks. No vomiting. 

Pre-operative diagnosis — Elbow deformity and chronic 
appendicitis. 

Postoperative diagnosis — Same. 

Findings — ^The appendix was running parallel to and 
adhered in one place to the right border of the liver. The 
ascending colon was undescended and there was no caecum. 
The ascending colon was turned in horseshoe form, the 
opening being toward the anterior abdominal wall. 


Operation — Plication of caecum and appendectomy 
(March 13, 1926). 

Case No. 4477 

3. 3/isff K. S., age 24. Law Student. 

Past history-^tdegative. 

Present history — ^For two years had pain in right lower 
quadrant radiating down thigh, nausea, vomiting and con- 
stipated. 

Physical examination — Tenderness over McBurney’s 
point and palpable caecum. 

X-ray — Chronic appendicitis and bands across ascend- 
ing colon and transverse colon causing partial obstruction 
and tremendous dilatation of colon and caecum. 

Pre-operative diagnosis — Elbow deformity and chronic 
appendicitis. 

Postoperative diagnosis — Same. 

Findings — Acute angulation due to bands and chronic 
appendicitis. 

Operation — ^Plication and appendectomy (1925). 

Case No. 3973 

4. Miss R. D., age 29. 

Past history — Negative. 

Present history — Epigastric pain, no vomiting. Some 
nausea, eructation, appetite. — poor, constipated. Stools — 
normal. Lost 30 pounds in six months. Some night sweats. 

Physical examination — Caecum palpable and tenderness 
over McBurney’s point. 

X-ray — Inflammation of caecum and colon, possible 
tuberculosis. 

Pre-operative diagnosis— Tuberculosis of ileum and 
caecum. 

Postoperative diagnosis — Elbow deformity. 

Findings — Marked elbow deformity of the ascending ' 
colon and long appendix. Cyst of left ovary. 

Operation — ^Appendectomy and plication of caecum. 

Case No. 2988 

5. Mr. E. M., age 35. 

Past history — Negative. 



Fig. 2. Elbow deformity with cuff inclusion and post-caecal 
appendix. 
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Fig. 3. Elbow deformity with lateral band from caeco- 
sigmoid to mesentery and post-caecal appendix. 

Present history — Gastric pain relieved by food. No 
vomiting. Some eructations. Constipated. 

X-ray — Chronic appendicitis. 

Physical examination — Tenderness in right iliac fossa 
referred to epigastrium. 

Pic-operative diagnosis — Elbow deformity and peptic 
ulcer. 

Postoperative diagnosis — Elbow deformity and chronic 
appendicitis. 

Findings — Elbow deformity and chronic appendicitis 
with adhesions to anterior wall. 

Operation — Plication and appendectomy. 

Case No. 4223 
G. Mr. Tf’. C., ago 23. 

Past history — Negative. 

Prcsnit history — Epigastric pain, vomiting and diaiuhea 
lelievod by vomiting. Intermittent attacks for five years. 
Flatulence marked. 

X-ray — Duodenal ulcer. 

Pre-operative diagnosis — Duodenal ulcer and elbow de- 
foimity. 

Postopiiatiic diagnosis — Chionic appendicitis and elbow 
deformity. 

Findings — Adhesions to stomach, gall bladder, pylorus, 
caecum and colon. Base of infantile appendix adherent to 
gall bladder. 

Opciation — Freeing of adhesions, appendectomy, lesec- 
tion of 3 inches of ascending colon (1925). 

Case No. 4215 

7. Mr. G. ir., age 31. 

Past history — Negative. 

Pnsent history — Bouts of epigastric pain relieved by 
food for 8 ycais. No nausea, no vomiting, constipated. 

A"- ra y — N ega t i vc. 

Pre-operatire diagnosis — Duodenal ulcer, chronic ap^ 
pendicitis and adhesions. 

Postoperative diagnosis — Elbow deformity, adhesions 
and chionic appendicitis. 

Findings — Colon adherent to gall bladder, pyloius and 
omentum. Elbow deformity. 

Operation — Adhesions freed, appendectom.v, and plica- 
tion of caecum (1925). 

Case No. 4259 

8. Miss M. C., age 2G. 

Past history — negative. 

Present history — Epigastric pain relieved by food. 
Vomiting. Pain 2 hours after food. Flatulent. 

Physieal t xaminntior — Tenderness over right lower 
quadrant. 


X-ray — Chronic appendicitis and adhesions. 

Pre-operative diagnosis— Elbovr deformity and chronic 
appendicitis. 

Postoperative diagnosis — Same. 

Findings — ^Ascending colon adherent to liver. Elbow 
deformity. 

Operation — Plication of caecum. Appendectomy and 
freeing of adhesions. A portion of liver was removed. 

Case No. 595 

9. ilfrs. M. 17., -age 26. Nurse. 

Family history — Negative. 

Past history — Measles, scarlet fever, typhoid fever, 
rheumatism, diphtheria, pneumonia and appendectomy. 

Urinary history — Micturition 1-3 times daily. 

Present history — Pains, onset in back, radiating to right 
groin, intermittent fever, colicky attack lasted 15 minutes. 
Bloody urine, not constipated, vomited on this attack. Has 
had attacks before but no severe pain. Urinary history at 
times every hour daily. 

Cystoseopic examination — Negative. Dr. J. Bently 

Squier ruled out urinary pathology. 

Pre-operative diagnosis — Elbow deformity of the colon. 

Postoperative diagnosis — Same. 

Findings — On opening the abdomen, a very large, di- 
lated, non-fused caecum appeared in the wound. The 
right kidney was examined and found contracted. There 
was also slight constriction of the lowmr pole of the right 
kidney but the left kidney was somew'hat larger than the 
right. All organs were found normal except for a maikcd 
elbow deformity of the colon. 

Operation — Plication of the caecum by Dr. Lynch, Octo- 
ber 22, 1920. All symptoms cleared up within 12 days. 

Case No. 4226 

10. Mrs. R. S., age 32. Housewife. 

Symptoms — One year. 

Family history — Negative. 

Past histoiy — No seiious illness. Previously operated 
upon for removal of uterus, left ovary and appendix. 

Present history — Pain in right iliac fossa. Pain, sharp, 
radiates to back. Constipation seveie. Pain has no re- 
lation to food. No nausea or vomiting. 

Urinary history — Slight frequency of urination during 
attacks. 

Physical examination — Tenderness in right iliac fossa. 
Palpable caecum. Moveable right kidney. 

X-ray — No abnormality of urinary tract. 

Pre-operative diagnosis — Cystic right ovary and elbow 
deformity. 

Postoperative diagnosis — Same. 

Findings — Cystic right ovary and dilated flappy caecum, 
also one band of adhesions causing elbow deformity of as- 
cending colon. Stomach and gall bladder — normal. 

Operation — Punctured ovarian cyst and plicated cecum 
(Jan. 13, 1925). 



Fig. 4. Elbow deformity showing funnel-shaped embryonic 
caecum. 
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Case No. 4314 

11. il/is’.s C. //., age 20. Telephone operator. 

Symptoms — One yeai\ 

Family history — Father died of cancer. 

Past history — No serious illnes.s. 

Present history — Pain in R. L. Q. during menstrual 
periods for 1 year but for the past week pain was between 
periods and accompanied by vomiting. Bowels constipated. 

Urinary history — Burning and pain for last week. 

Physical examination — Negative except for some tender- 
ness over iiIcBurney’s point. 

Pre-operath'C diagnosis — Subacute appendicitis. 

Postoperative diagnosis — Chronic appendicitis, elbow de- 
formity and non-fu.sed colon. 

Findings — Long appendix, adhered to lateral colic fold. 
Non-fusion of colon with common mesentery. Gall bladder 
and stomach — normal. Small cysts of both ovaries. 

Operations — Appendectomy and plication of caecum (Sir 
Henry Gray technique (Feb. 10, 1925). 

Case No. 4131 

12. Miss T. M., ago 26. 

Symptoms — 2 years. 

, Family history — No chronic diseases. 

Past history — No serious illness. 

Present history — For past 2 years pains and burning in 
the stomach. Nau.seated, sour stomach, no vomiting. Ilead- 
ache.s. Belches a great deal. Lost 15 lbs. in weight. Con- 
stipated. Pains relieved at times by food. 

Urinary history — Frequent desire for urination of late. 

Physical examination — Negative e.vcept for tenderness 
over epigastrium and R. U. Q. 

X-ray report — Moderate ptosis of stomach and small in- 
testines. 

Prc-opcruiivc diagnosis — Elbow deformity, chronic ap- 
pendicitis and adhesions. 

Postoperative diagnosis — Same, cholecystitis. 

Findings — Chronic appendicitis and chi'onic cholecystitis 
and elbow deformity of colon. Gall bladder looked ashy 
gray and when cut open had typical strawberry appear- 
ance of chronic inflammation. The caecum was pigmented. 
Stomach normal, duodenum dilated because of elbow de- 
formity of colon. 

Operation — Cholecy.stcctomy and aiipendcctomy and 
plication of caecum. 

Case No, 4270 

13. .1/rs. C. C., age 50. 

Symptoms — Constipated ail her life. 

Family history — Father died of Bright’s disease; mother 
died of apoplexy. 

Past history — No serious illness. 

Present history — Constipated and troubled with indiges- 
tion all her life. Three years ago severe attacks of pains 


in R. U. Q. Pains radiated to the back in both sides of 
the spine. Vomitus — green. Slight fever, became jaun- 
diced 3 days later. Similar attacks 3 or 4 months but 
no jaundice. Constant pain for past 5 weeks. Passes a 
good deal of mucus by bowels, stools never clay colored. 

Physical cxamhiation — Negative except for tenderness 
over JIcBurney’s point and gall bladder region. 

Urinary history — Negative. 

X-ray — 

Pre-oporative diagnosis — Chronic appendicitis and 
chronic cholecystitis. 

Postoperative diagnosis — Elbow deformity, chronic ap- 
pendicitis and adhesions. 

Findings — Dense adhesions about gall bladder — ad- 
hesions binding caecum to parietal peritoneal wall near 
hepatic flexure of colon. One strong band of adhesions 
from anterior longitudinal band near caecum to hepatic 
flexure of colon. Another band of adhesions from ascend-, 
ing colon to gall bladder. The caecum was of the flappy, 
dilated type. The stomach and sigmoid appeared normal. 
Small chronical!}' inflamed appendix. 

Operation — Freeing adhesions, appendectomy and plica- 
tion of caecum. 

Case No. 4225 

14. Mrs. E. R., age 36. Cleric. 

Past history — Negative. 

Present histo7-y — Pain in the stomach about 2 hours 
after going to bed, wakes her up. Steady pain. Belches. 
Forced vomiting, which relieves her. Brown fluid. Bowels 
constipated. Cascara cveiy night. Peels like eating but 
is afraid to eat meats, etc. 

Urinary history — Negative. 

Physical examination — Negative except for tenderness 
over the descending colon. 

X-ray examination — Shows the presence of a partial ob- 
struction in the upper half of the second portion of the 
duodenum, apparently due to adhesions between the gall 
bladder and the adjacent viscera. The rest of the second 
portion of the duodenum was slightly dilated and there 
was a moderately delayed motility there. The appendix, 
too, was apparently chronically inflamed with apparently 
ileocecal adhesions. 

Pre-opo-ative diagnosis — Chronic cholecystitis, chronic 
appendicitis, adhesions and elbow deformity. 

Postopci-ativc diagnosis — Elbow deformity, chronic ap- 
pendicitis, attic adhesions and small multiple fibroid uteri. 

Findings — Chronic appendicitis, flappy, dilated caecum 
and elbow deformity of ascending colon. Few fine ad- 
hesions around duodenum. Uterus had several small 
fibroids. 

Operation — Freeing adhesions, appendectomy and plica- 
tion of caecum. 


Annual Abstracts of Proctologic Literature 

(May, lOSJf-May, 1935) By CLEMENT L. MARTIN, M.D., Chicago, Illinois 

The romplclr hxbMouravhy from U'hich thcHc Abstracts v'crc made will he jnthlishcd in full in the Transactions of the Avicrioan Proctologic 

Soeictv, loss. 


LYMPHOGRANULOMA INGUINALE 
For a brief description of this disease see Transactions 
1933-1934, more detailed ones will be found in Heller- 
strom’s monograph, in Cole’s paper, ,7. A. ill. A., 101:1069 
(Sept. 30), 1933, and Fischl’s article and others cited in 
this and previous bibliographies. 

Syno7iy7ns: Lymphopathia venerea, Nicolas-Favrc- 

Durund disease, climatic bubo, tropical bubo, hypertrophic 
bubo, non-venereal bubo, strumous bubo of the groin, sub- 
acute inguinal paradenitis, “fourth” venereal disease, non- 


tuberculous granulomatous lymphadenitis, subacute in- 
guinal lymphadenitis; some, perhaps most of the cases of 
“hypertrophic and stensosing rectitis” described by the 
French, some of the cases of genito-anorectal elephantiasis, 
some, if not nearly all, cases of “esthiomene.” It may be 
noted that ulcus vulvae acutum (Lipschutz) is a separ- 
ate entity as is “periadenitis mucosa necrotica rccurrens.’’ 
O’Leary criticizes the use of the latter term ; he regards it 
as synonymous with ulcerating aphthous stomatitis, a local 
disease, and classifies those cases with both vulvar and 
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mouth Itsions as “ulcerative vulvitis and stomatitis, a 
systemic (disease).” 

ETIOLOGY 

There are few noteworthy additions to our knowledge of 
this disease to report this year. That the disease is a 
definite entity and the Frei test is specific have been es- 
tablished in the past; various current articles confirm 
this. That the disease is caused by a filtrable virus is 
generally but not universally accepted. Levaditi, Ravaut, 
cl al, determined that the serum of patients with the dis- 
ease neutralizes lymphogranuloma inguinale virus m vitro. 
Grace and Suskind succeeded by intracerebi'al inoculations 
of mice in transmitting the virus through 35 generations 
(sub-inoculations), with marked increase of its virulence 
and thus prepared an active mouse-brain antigen. The 
Reviewer has found it more potent than most of the anti- 
gens prepared from suppurating inguinal glands, but it 
may give false positive reactions. 

THERAPY 

There would be a clearer concept of therapeutic possi- 
bilities in the proctologists field if certain facts emphasized 
by Collier i\Iartin, among others, generally were known 
and appreciated. Dr. Martin notes that it is chiefly a 
Negro disease, best described as “incurable” thus far; that 
it e.xpresses itself as a rectal stricture in the female, and 
that its prominent feature in the male is an inguinal 
adenitis following a primary sore on the penis, the adenitis 
frequently suppui-ating. Fifteen of his cases .... “all 
had massive peri-rectal deposits of inflammatory tissue 
with marked contraction of the lumen of the bow'ol and 
multiple rectal and peri-rectal infections w’ith fistulas in- 
volving the peri-anal area." 

It is hardly to be e.spected that most of the medicinal 
agents used and advocated for this disease could exert 
much eflect on the tubular strictures and dense scar tissue 
we find in these patients. Dilatation with bougies, 
cautiously done, posterior linear proctotomy and, in the 
more advanced cases, colostomy, have definite value in the 
treatment of the rectal stricture. 

Conservative surgical measures, i.c., incision and drain- 
age of peri-anal abscesses and curettage or the swabbing 
out of sinuses which may be readily explored, is helpful in 
some cases. The Reviewer does not hesitate to perform a 
fistulectomy on these patients if the internal orifice is at 
the muco-cutaneous juncture; they are benefited and the 
wound heals. Fistulectomy is indicated only in the excep- 
tional case, however. Antimony and potassium tartrate 
continue.^ to have advocates: 5 c.c. of a 1% solution given 
intravenously twice a week is the usual dose. Rainey 
gives 3 c.c. for the first dose and increases this up to 7 c.c. 
on the 5th dose if it is well tolerated, dosage is then main- 
tained at 7 c.c. Intradermal injections of 0.1 c.c. of 
jintigen twice a week, as advocated by Pilot, are being 
given in a number of cases. It is still too early to deter- 
mine their value, but my own results are not encouraging. 

3Iy experience with .any medie.ation in this disease has 
not been encouraging. For the inguinal adenitis, roent- 
genotherapy is used by some authors; after suppuration 
occurs, simple incision, curettage or gland cxci.sion is vari- 
ously practised. Weeks advocates radical excision of en- 
larged and suppurating glands. Hot moist dressings are 
then commonly applied. 

Thomas and iiIcCarthy report favorably on the use of a 
bouillon filtrate applied ns a wet dressing to the sup- 
purating glands. 

MEGACOLOX 

Ilorar designates as “pclvi-rectal achalasia” that typo of 
Hii'sch'-prung’s disease apparently caused by failure of re- 
laxation of the musculature at the pclvi-rectal flexure. A 
case is reported of a boy 3 year.s of age with this dy.sfunc- 
tion who wa: treated by repeated intrarcctal injections, of 
a saturated solution of magnesium .sulphate. In the course 
of two years over 200 satisfactory bowel movements were 


obtained, abdominal distention was reduced, and nutrition 
and health were decidedly improved. While surgic.al di- 
vision of the sympathetic neiwe supply to the large bowel 
is the treatment of choice, Bonar suggests that the ago 
and condition of the patient' often makes preliminary 
medical treatment necessary, and, the procedure described 
may be a valuable adjunct, if his results are confirmed. 

NEOPLASMS 

The relation of polyps to rectal cancer continues to be 
investigated. The most careful and worthy work in the 
last year with which I am familiar is that of H. Wcsthucs. 
His book ‘The Pathologico-anatomical Basis of Surgery 
for Rectal Carcinoma” is reviewed in the December is.sue 
of the American Journal of Digestive Diseases and Nutri- 
tion. Although I do not fully agree with his classification 
of polyps, his material is different from my own and his 
findings are supported by much data. 

Bargcn atid Dixon report on uncommon tumors in the 
large intestine. They found reported in the literature 
fibroma, fibrorayoma, fibromyxoma, fibromyxangioma, 
adenofibromyoma, fibroleiomyoma, myoma, adenomyomn, 
angioma, lipoma, cholesteotoma, paraffinoma, taratoma, 
glioma, dermoids, and cysts. They report a case of fibroma 
in the cecum and one of myosarcoma of the rectum. They 
advise surgical treatment in all these conditions. 

Coccyxgeal dermoids are discussed by Ferrari and 
Mcycr-Diirgdorff. Fletcher, Woltman and Adson present 
a study of sacrococcyxgeal chordomas. 

In his paper on rectal polyps David makes the points 
that a biopsy specimen from the base of the tumor is neces- 
sary, that the slightest evidence of ulceration or indura- 
tion are suggestive of malignancy, and that the patholo- 
gist must have a history and definite idea of the tumor’s 
gross appearance and the proper section for a diagnosis. 

Newton Smith concludes that rectal polyps are com- 
paratively rare in infancy. When they do occur they seem 
to grow rapidly and should be removed. 

Poston reports an acute intussusception c.aused by a 
lipoma in an adult. McKcnncy's paper epitomizes current 
concepts of colon neoplasms. Aunt reports a lymphosar- 
coma of the rectum. Read performed a successful colon 
resection in a five year old child for a solitary adenomatous 
polyp which had caused recurrent intussusception. In a 
case of my own not yet reported, a single adenoma 2 x 2% 
cms. was excised from the upper sigmoid by colotomy, re- 
current partial obstruction but no intussusception preceded 
the operation. The child recovered. 

Bowman describes a villous papilloma of the rectum 
with early malignancy, a rare benign tumor which under- 
goes malignant changes in 12 to 20% of cases. It should 
be removed when found. It has struck me that these 
papilloma resemble very closely intravesical papilloma. 

OPERATIONS 

See titles Prolapse, Sympathectomy, etc., for certain 
special subjects. 

Stetten presented a 38 year old woman with post opera- 
tive incontinence of !) months duration who had a satis- 
factory result after approximation of the separated 
sphincter ends. The usual procedure was done through a 
crc.scentic skin incision. 

V,'hen incontinence has followed a fistulectomy Coltirr 
.Martin advocates exci.sion of the depressed gutter which 
extends into or through the anal canal, together with the 
immediately adjacent scar tissue. Free dissection is 
avoided. If there has not been too great an interval be- 
tween the fistulectomy and the operation for incontinence, 
repair and return of function may result. 

Valentine and Rogers report a case of recto-urethral 
fistula with involvement of the jirostate and right seminal 
vesicle in a -10 year old man who gave a histoiy of repeated 
catheterizations for urinary retention over a G month 
period when a 5 year old child. At the end of this period 
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l)ierc 'vns a spniitancouB discharfro of jnis UivohkIi the 
roctiim nftor wliicli lie voiiied voluntarily. He married at 
21 and thereafter h.ad attacks about every three or four 
ycar.s of a fcelinjr of fullness and swoHinpr in the rectum, 
aceomi'anicd by honmlnria. At operation the prostate and 
seminal vesicles wore exposed through the usual perineal 
incision. The space between the rectum, urethra and blad- 
der was occupied by much dense fdn-ous, inllnmmator.v 
tissue. This area with “at least ji portion of the fi.stulou.s 
tract” was removed and the rierht lobe of the prostate 
further incised for drainarre. An indwelliii!; catiieter w.-is 
ancho'-ed in the bladder and left 7 days. .After its re- 
moval !i little urinar.v loahnye came through the wound 
for a few days but it then healed firmly, lli.s present 
condition is .satisfactory in all rcjrard.s. 

Jtiliitsnn describes his technic for repair of complete 
laceration of the perineum. He stnte.s “most texlbooh.s 
picture the external sphincter muscle as a fat circular 
band of voluntary muscle fibers . . . (but) actually it can 
be dissected out, in its major portions, as two elliptical fiat 
muscle beliie.s about 10 cms. lonp- and 2 cm. wide, with 
tendinous oripins at tin* ano-coceyxpenl lipaments and tenni- 
nous insertions into the ecntnd tendon of tlie perineum; in 
other words, the main portion of the spiiinctcr ani extermis 
is composed of two indcpcndetit, almost parallel muscles 
includintr the anus between them. The dimide at the sipht 
of Ihi' tear is not only .'-car tissue but the torn fascial and 
tendinous insertion of the f.|)hinct<-r muscle Ixdly.” lie aii- 
proximates the torn sphincter ends by a through and 
throuph Xo. -I eatirut suture embracinj; shin .and muscle, 


ties this and then .stretches the mu.scle with a rectal dilator, 
lie then removes this .suture and does a perinorrhaphy 
(Barrett). 

Note that Jlillipan and Morpan (Anatomy, Transactions, 
this issue) pivo a different description of tlic external 
sphincter. 

ColoKtoiiiii. Gtilii-ici di.scussos colostomy based on a study 
of 070 eases. The chief immediate causes of death are: 
cardiovascular and pulmonary complications, peritonitis, 
p.iralylic ileus, prolapse of small intestine, and mechanical 
obstruction. Stenosis of the colostomy openinp is the most 
frequent late complication. Fixation of the colon with 
obliteration of the lateral space and immediate openinp of 
the colostomy arc stressed in tlie ojiorativo method. 

Dnmirk j'cvicws colostomy from its birth in 1793 by 
Diirct and covers its evolution through the posterior ap- 
proaeli and u]) to tlic present types. Two metliods are now 
recognized, the .spur type and division of the bowel with 
invagination of the distal end. 

U. Ih’Kt prefers the paramedian incision because muscle 
to muscle and fascia to fascia .appi-oximation give better 
.support to tlie wound njid where colostomy is indicated 
provides a better functioning colonic aperture. A number 
of inteix-stiug operative details in colostomies are de- 
scribed. 

Salrin rejiorls a new operation for rectal prolapse con- 
.si.siing of fixation of the rectum to tlic previously ventro- 
fi.xcd uterus and to the abdominal wail. He claims avoid- 
ance of injury to ureters and iliac vessels and olilitcration 
of pouch of Douglas. 


SECTION Yin— Editorial 
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.-MIDOMIXAL PAIN DUE TO IXTItACHANIAl, 
Dl.SKASE 

G ASTRO-ENTEHOLOGIST.S will be nmcli inter- 
c.'fed in a recent article by Wecb.sler on “Abdom- 
inal jiain .'i.s a symptom of disease of the iirain.”^' Fre- 
quently jdiy.sici.'ins see men and women who complain 
bitterly of abdominal pain wbicli doe.s not corrc.spoiid 
to the distribution of any particular nerve or spinal 
segment, and which is not associateti with any denion- 
■strable di.sease in any part of the dige.stive, the urinary 
or the genital tr.'sct. In many of tlie.se ca.se.s .sevenil 
operations have been performed, and aiipemiix, gali 
bladder and part.s of the jielvie organs liavc been 
.‘■aerificed without avail. 

Oftontime.s the pain i.s said to be eontinuous day and 
night for year ;iftor year, and yet the patient com- 
monly continue.s to look fairly we!!. Thi.s, together 
with the fact that yeans of sutfering have not ended in 
death or disaster, mu.st alway.s cause the attending 
phy.sician to .susjioct that the trouble i.s a “functional’' 
one. But this doesn’t iiclii to ivlieve the jiain! Anotlier 
thing that .sometime.s makes the physician suspect that 
the ji.'iin is not due to disease in the abdomen is hi.s 
di.Bcovery that even a large dose of morphine has no 
effect on it. If the pain were arising in a distended 
bile duct, ureter, or segment of bowel it would almost 
certainly be I'clicved or moderated by morphine. 

Wcrli-slfr, I. H.; I’liin a Syniiitom t>f Diirafir uf 11 m* 

Kn:in. J. A. M. A., 105:047.050, 1035. 


Similarly, such pains commonly fail to let up after the 
blocking of posterior roots or splaiiclinic nerves wdtii 
proc.-iine. 

.Sometimes the jibysician will decide that the pain 
must ho psycliif in origin, hut this doesn’t help much 
because, as Foorster has said, in the last analysis all 
))ains arc psychic; they are all perceived in the brain. 
Doubtle.ss wliat tlie physician has in mind wlien lie 
.speaks of iisychic pain is that the distress arises in 
the brain and is projected to the periphery. Perhaps 
it would help to look on some of these curious pains 
and huniing's as hallucinations of sensation, compar- 
able with those which cause a psychopathic person to 
feel sure that he lias a snake or a frog in his stomach. 

Whatever the cause, it is certain that in nio.st cases 
the patient suffers, and often u life is wrecked. That 
the suffering i.s .severe is indicated by the fact that so 
many of these patients welcome one major operation 
after another. 

It is helpful now to have Wcclisler’s report of four- 
teen cases of abdominal pain in which the cause ap- 
jiears to have been a definite lesion in the brain. That 
such things are jiossible has been known for years, but 
there still is much need for the reporting of cases of 
this type. 

According to Wcchsler, the pain w-as often cramii- 
ing; in the different cases it came in different parts of 
the abdomen, every quadrant being represented in the 
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list of sites. In several cases it was accompanied by 
n.'iusea and vomiting, and in several the thing that 
should have put the clinician on his guard was the fact 
that the abdominal disturbances came at any time 
without relation to the taking of food. In other cases 
a useless appendectomy might have been avoided if 
more attention had been paid to symptoms which 
pointed to the presence of intracranial disease. 


This does not mean that all the puzzling and at 
present unexplainable abdominal pains are from the 
brain ; all it suggests is that this possibility should be 
kept in mind everytime a healthy looking patient ap- 
pears with pain which is not affected by exertion or'by 
eating or by the cycle of activity in any one of the 
organs in the abdomen. 

Walter C. Alvarez, Rochester, Jlinn. 


SECTION IX — Book Reviews 

(This section is open to contributions from any medical reader, whether or not a member of the Editorial Council). 


Uber die Rhytlmik dcr Lchcr-funktion, des Stoff- 
wcchscls und dcs Schlafcs. By Erik Forsgren. Pub- 
lisher, N. J. Gumperts Bokhandel, Stockholm, 1935. 
No. of pages 5G. Origin, Sanatorium Svenshogen. 

P ART I of this review is a consideration of the 
rhythmic changes in the liver of the experimental 
animal, hitherto described in scientific journals. The 
author describes this periodicity and alternation of 
the assimilatory and secretory activities of the organ. 
The secretory phase of the cycle is accompanied by an 
increased diuresis, increased heat production and rise 
in body temperature. 

There are no data that the kidney itself has any 
intrinsic rhythm of its oum; such rhythm as it does 
manifest is probably dependent upon the rhythm of 
the liver. 

When rabbits have full access to food, the author 
learned that the peak of the assimilatory phase occur- 
red about midnight, or some time thereafter. Secre- 
tory activity became evident in the latter part of the 
night or early morning and became more marked in the 
forenoon. The assimilatory phase then began in the 
eiirly afternoon and reached its peak again near mid- 
night. Much variation was encountered among the 
animals studied and no clear line of demarcation ivas 
consistent for all. 

Although there is plenty of food in the stomach, the • 
liver cell gives up its gl.vcogen as the organ enters the 
secretory phase of the cjxle. Since at least twenty- 
four hours is required for the emptying of the stomach 
of the rabbit, the author believes that the twenty-four 
hour variation in the liver is really due to certain as- 
tronomic factors to which the organism is subjected 
and not to the food factor. The twenty-four hour day 
is an astronomic concept; most men and animals .sleep 
at night, rising with the sun and pursuing their round 
of activity in keeping with this twcnt\'-four hour con- 
cept. The author is of the opinion that since our sense 
of sight is controlled by the cerebrospinal nervous 
system, the liver is no doubt controlled by the action 
of the vegetative nervous system in some similar way. 
Tiien. too, he believes that the rhythm of the liver may 
well be stimulated or changed by the action of certain 
iKU-mones. In other words the author believes that 
the rbythmicity of the liver is due to certain intrinsic 
factors which are set in motion by some extrinsic as- 


tronomic mechanism; and that food is not a factor in 
elaborating this cyclic phenomenon. 

The Second Part of this report concerns the author's 
study of certain clinical cases. Although the liver 
plays the dominant role in controlling rhythmic pheno- 
mena in the body, the kidney reflects this hepatic 
rhythm although having none of its own. During the 
secretory or dissimilatory phase of the hepatic cycle 
there is increased diuresis, a flood of water with dis- 
similation products, and an increase in body tempera- 
ture. 

The fii'st clinical case repoi-ted was that of a normal 
man, thirty years old, who remained in bed during the 
period of observation. Adequate meals were provided 
at 9 a.m., 1 :30 p.m. and 9 p.m. Body temperature, 
total urine, and nitrogen, urea and urobilin were com- 
puted at two-hour inteiwals. In a second experiment 
comparable data were obtained but the patient was fed 
at 7 p.m., 12 m. and 5 a.m. during the night rather 
than during the day. ^’■ariation curves were plotted 
covering the changes in the items indicated above. In 
general the author believes that a twenty-four hour 
rhythm maintains irrespective of the time food was 
taken. Knowledge of hepatic rhythmicity explains the 
changes which occurred in the kidney. During the 
secretory phase of the liver cycle, water is given off, 
explaining early morning diuresis. During the as- 
similatory phase the liver takes up water, and this ex- 
plains the decrease in diuresis after the evening meal. 
The twenty-four hour vai-iation in the urea output 
coincides with the variation in protein metabolism in 
the liver. 

Forsgren’s observations anent cyclic activity in the 
glycogen-forming and bile-secretory functions of the 
liver have been confirmed in the main by other investi- 
gators, notably by Higgins and his associates. The 
latter are of the opinion that the author places too 
much emphasis upon extrinsic or’ astronomic factors 
in the elaboration of this cycle and not enough upon 
food. They feel that w'hcn the consumption of food is 
rigidly controlled, these c.vclic changes, particularly 
those concerning total weight, glycogen, and content of 
water, are largely dependent upon physiologic factor.s 
associated with feedings, 

George B. Eusterman, Rochester, Jlinn. 
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DEATH IN LITERATURE 

44 A ND all the days that Adam lived ivere nine hun- 
dred and thirty years, and he died,” 

Death is universal. No sex is spared, no age exempt. 
The majestic and courtly roads over which monarchs 
pass, the way that men of letters tread, the path the 
warrior traverses, the short and simple annals of the 
poor — all lead alike to the gi-ave. 

Poets, essayists and orators have made death the 
theme about which they have rhapsodied, philosophized 
and grown eloquent I'espectively. As a theme it has 
bulked large since the earliest times of recorded litera- 
ture. Epictetus philosophized about it and wrote: 
“Since death be daily before your eyes, then you will 
never entertain any abject thought nor too eagerly 
covet anything.” Longfellow with poetic license in 
beautiful phrase pictured it as but a gateway through 
which mortals pass: 

“There is no death; what seems so is transition. 

This life of mortal breath is but a suburb 
Of the life Elysian which we call death.” 

Socrates, as might have been expected, declined to be 
perturbed about it, as is evidenced by his injunction, 
“Be of good cheer about death; know this of a truth, 
no evil can happen to a good man either in life or after 
death.” Shakespeare, like a sentient plummet sounding 
every human emotion and almost every phase of 
human interest, is not looked to in vain for some ex- 
pression concerning death. Thus we find him saying: 

“Sense of death is most an apprehension. 

And the poor beetle that we tread upon 
Feels a pang when it dies as great as 
When a giant dies.” 

Bacon expressed a great thought, withal perhaps a 
true one, when he said, “It is as natural for man to die 
as to be born, and to a little infant perhaps the one is 
as painful as the other.” Michael Angelo, as might 
have been expected, linked death to love, and said, 
“Death and love are the, two things that bear the good 
man to heaven.” Sir Walter Raleigh, perhaps betiveen 
smokes, said: 

“Of death and judgment, heaven and hell. 

Who oft doth think must needs die well.” ■ 

Pope looked upon it as a great release tvhen he said, 
“Death is the liberator of him whom freedom cannot 

■:^'Reat] before the Society of Physicians and Surgeons, Louisville. Ky., 
October 17, 1935. 
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release; the physician of him whom medicine cannot 
cure; the comforter of him whom time cannot con- 
sole.” Wordsworth is sometimes quoted as having 
said the good die young; what he did say was, “The 
good die first ; they ivhose hearts are dry as summer’s 
dust burn to the socket.” Menander had long before 
expressed the essence of such a thought when he e.x- 
claimed, “He w'hom the gods love die young.” Wonder 
is sometimes expi-essed concerning the reluctance of 
the anchorite to die. Jay commented on this theme 
thusly, “A dislike of death is no proof of the want of 
religion. The instincts of Nature shrink from it, for 
no creature can like its own dissolution.” 

With something of the same thought in mind, Mon- 
taigne wrote, "It is not death, it is dying, that alarms 
me.” I like what Sterne said about it, “Death opens 
the gate of Fame and shuts the gate of Envy after it.” 
But of all, I think perhaps I like best the words of 
Daniel Webster, “One may live as a conqueror, a king 
or a majesty, but he must die a man.” And as the 
great leveler of us all, one is reminded of the story of 
Alexander the Great, who, seeing Diogenes looking 
attentively at the parcel of human bones, asked the 
philosopher what he was looking for. “That which I 
cannot find,” was his reply, “the difference between 
your father’s bones and those of his slaves.” From 
Cicero came a paean of resignation : “To me Death is 
even now desirable, after all the honors I have gained 
an’d the deeds ivhich I have done.” “I must die,” says 
Epictetus, “but must I die sorrowing?” In Hebrews 
IX:27 one reads; “It is appointed unto men once to 
die, but after this the judgment.” 

The late Dr. Osier set aside one corner of his library 
to what he impishly called “Death, Heaven and Hell” 
corner. The books in this particular section, old and 
new, dealt with spiritualism, dreams, ghosts, witch- 
craft, longevity, premature burials, cremation, etc. 
Here, too, could have been found Maeterlinck “On 
Death,” of which Osier said in a letter published later 
in the Spectator in 1912 that he had read with some 
eagerness Maeterlinck’s essay, but that he was much 
disappointed. Quoting him, he said, “There is an un- 
pleasant flavor, a cadaverous mustiness about the essay 
which even the words cannot cover, and in spite of a 
plea for burning burials, one smells everywhere the 
mold above the rose.” And then further along in that 
same letter which was published in the Spectator, he 
protested against the pictui-es then extent which had 
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been made of the act of dying. A few of those which 
he li.sted were, "The Pangs of Death,” “The Awful 
Struggle,” “The Sharpest Peak of Human Pain,” 
"Tortures of the Last Illness.” “The truth is,” he 
said in commenting on these pictures, “that an im- 
mense majority of all who die, die as they are bom — 
oblivious. A few, a verj' few, suffer severelj' in the 
body, fewer still in the mind.” And then he quotes 
Shelley : 

“Mild is the slow necessity of death; 

The tranquil spirit fails in even breath. 

Without a groan, almost without a tear, 

Resigned in peace to leave this sphere. 

Calm as a voyager to some distant land. 

Full of wonder, full of hope, is he.” 

And further along he takes issue %vith what he calls a 
type of hysterical statement that all doctors consider 
it their first duty to prortact as long as possible the 
most excruciating convulsions of the most hopeless 
agony. There are, he says, no circumstances con- 
tradicting the practice of Thomas Puller’s good phy- 
sician, “When he can keep life no longer in, he makes 
a fair and easy passage for it to go out.” “Nowadays,” 
he says, “when the voice of Fate calls, the majority of 
men may, with Socrates, assert, T owe a cock to 
Asclepius.’ A debt of thankfulness was his for a fair 
and easy passage.” 

Osier, it appears, always had a deep philosophical 
interest in the subject of death and soon after reading 
Munk’s “Euthanasia” he wrote for the Canada Medical 
and Surgical Journal under date of March, 1888, the 
following, “We speak of Death as the King of Terrors, 
yet how rarely does the act of dying appear to be pain- 
ful. How rarely do we witness agony in the last hour. 
Strict, indeed, is the fell sergeant in his arrest; few 
feel the iron grip; the hardest process of Nature’s law 
is for most of us mercifully effective, and death, like 
birth, is but a sleep and a forgetting.” He approves 
in that article of Munk’s advocacy of the free but 
judicious administration of opium, not so much for the 
allaying of pain as for the relief from exhaustion, — 
of indescribable distress and anxietj’ — referred to the 
heart and stomach. Then he quotes Huseland, who 
declared ‘Opium is not only capable of taking away the 
pangs of death, but it imparts even courage and energy 
for dying.’ 

It is said of Osier that though he suffered deeply in 
his last illness that he never permitted others to wit- 
ness his suffering, that is, the evidence of his suffering. 
And Cushing says of him in connection with the loss 
of his only child that “he brushed his sorrow and his 
emotions aside with some remark which to the un- 
knowing might have seemed almost flippant, “And if 
I laugh at any mortal thing ’tis that I may not weep.” 

“The doctors and the priests,’’ said Napoleon, “have 
long been making death grievous.” Well may one ask, 
how far correct was Napoleon? In every hospital one 
may witnc.ss the wreck of an accident or the victim of 
an infection hopeie.'^sly done for, but watch the doctor. 
He injects high-powered drugs into the tissues; gives 
glucose solution in a vein, starts a proctoclysi.s, fills 
the tissues with needles through which may gravitate 
normal saline. And then he rushes to the side of the 
stricken family and relates the story of his super- 
human efforts, only to ru.sh back to the bedside to 
futilely pump in the victim a serum. Why cannot the 
physician with a dignity in keeping with his place as 
a man of science, tell the family there is no hope, but 


that the dying shall go in comfort? TMiy cannot he in 
accord with old Seneca come to realize that the end of 
torture is the best part of that torture. 

THE BIOLOGICAL ASPECTS OF DEATH 

Shakespeare was pleased to divide the span of life 
into seven stages, but from a biological standpoint wc 
can only make five divisions of the life cycle of indi- 
vidual multicellular organisms. Before considering 
these five phases of the life cycle, it is perhaps vise to 
consider the definition of. some biologic terms. The 
word gamete means a sex cell, a cell that contains the 
parental inherited material, and since these are halved 
by a process known as reduction division, men say that 
a gamete contains one member of each pair of inher- 
ited factors. These inherited factors are called getics. 
When two gametes fuse, that is, the egg cell and the 
sperm cell, the result of this fusion is a fertilized egg 
cell, a cell that forms the starting point of a new or- 
ganism, the name of which is the zygote. 

The first phase of the life cycle, then, is the forma- 
tion of the zygote. One may say that the life picture 
of the individual as a distinct biologic entity begins 
with this event. The second phase is the period of 
development and growth. This, naturally, can be di- 
vided into two sub-phases, (a)' the embyronic or foetal 
phase and (b) the post-embryonic or post-natal phase. 
The duration of this growth phase of the life cycle of 
various kinds of multicellular organisms covers a wide 
difference, as for example, in the ordinary fruit fly 
this cycle is only about 8 days, whereas in man it 
covers about twenty years. 

This, then, is succeeded by the third phase, the phase 
of adult stability, during which period there are no 
marked changes observable, either in the direction of 
gronffh or degeneration. Sometimes it is spoken of as 
“the prime of life.” The duration, of course, is vari- 
able, but sooner or later the individual can be ob- 
served, even casually, to be beginning to pass into the 
fourth phase, which biologically is spoken of as the 
period of senescence. Here one sees evidences of the 
progressive waning in the intensity of the vital pro- 
cesses, along vdth the degenerative changes in the 
actual structure of the body. The duration of this 
cycle varies just as greatly as that known as the prime 
of life, but as Jeff de Angelis sang in that silly ditty, 
“A little bug’ll get you some day,” and sooner or later 
there comes an end to this phase, which introduces a 
final cycle in the life period of man, known as death. 
Of course, the individual life cycle may be terminated 
anywhere after the first phase has occurred, namely, 
the fertilization. Attractive as may be a consideration 
of the first three phases, we are particularly interested 
here only in the two last, the senescence and death. 

The average period of the life cycle of the human 
family has been materially lengthened in the last two 
decades, or shall we say the last three decades. ^ Thirty 
years ago, the average expectancy of human life was 
about thirty-four years of age; today' it is well along 
bey'ond fifty-six. Attempts at explaining the variations 
of the life cycle of different species of multicellular 
organism have never been successful. As an illustra- 
tion, at one time it was contended th.at the duration of 
an animal's life was somewhat in correlation with its 
size; as is well known, a parrot is much smaller than a 
horse and yet outlives it by many years. What is 
perhaps of greater interest and a more difficult .solu- 
tion is the individual variations of the life cycle in the 
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same species. Probably the most important influence 
in tlie diflcrence between individuals, which finds ex- 
pression in the varying degree.s of longc%'ity, are defi- 
nitely inherited factors. 

The statement that natural death is a novelty sounds 
rather unreasonable at first thought. Such a state- 
ment implic.s that neither sene.scencc nor natural death 
is a nece.ssary, inevitable consequence of life, yet biolo- 
gists claim that the evidence in favor of such a state- 
ment is abundant. Some of the reasons which they 
urge for this statement is that imrious single cell or- 
ganisms, such as protozoa, seem to be in a certain 
sense immort.al. that is, they reproduce themselves by 
simple divi.sion of the bod 5 ’, one individual becoming 
two, leaving behind them in this proces.s of division 
nothing which one would recognize as a coi'p.se. And 
it secm.s from experimental work that this jiroco.ss can 
go on indefinitely without any evidence of changes 
corresponding to senescence and without any rejuven- 
ating proces.s. deiiending solely upon keeping the en- 
vironment of the cells favorable. Then, an alluring 
thought is urged when one con.sidcrs a germ cell of 
multicellular organisms in the sense that they are im- 
mortal. I3y this is meant that the germ coll is tran.s- 
mitted from one generation to the next, going on with- 
out death, whereas the body cells themselvc.s die. The 
continuou.s cycle of propagation of the human family 
has gone on since the human family fir.st made its ap- 
pearance among multicellular organisms on the face of 
the earth. 

Then thi.s thought that natural death is a novelty 
is further borne out in considering certain low or- 
ganized group.s of multicellular animals in which the 
power of multiplication by budding off a ]iortion of the 
bod.v, which reproduces a whole, is retained. As long 
a.‘i this asexual mode of reproduction occurs, there i.s 
no place for death; in tlie passage from one genera- 
tion to the ne.xt no ro.siduc is left behind. Such a con- 
ception of perpetuity in multicellular organisms finds 
its counterpart in the vegetable kingdom, for example, 
where the root stock of a jiorennial plant continues to 
grow indefinitely. The e.vperiments of Carrel and 
Delind keeping alive the heart of a chicken embryo 
for now more than .sixteen years, which i.s longer than 
the normal life span of a fowl, olfers food for reflec- 
tion. If this can be done in single instance.s, there 
scorns every rea.son to believe that by the continuation 
of such technique the culture can he kept alive indefi- 
nitely. Such o.xperimenta have been carried out in 
other highly differentiated cells. 

Thus nerve cells, muscle cells, connective ti.s.suo 
cells, epithelial colls, kidney cells, have all been siic- 
ces.sfully cultivated in vitro. It would .seem that the 
found.ation has been laid for the statement to he made 
that there i.s potential immortality for all essential 
cellular elements of the body. The que.stion then arise.s, 
what cause.s death among multicellular animals, exclu- 
sive of violence. In con.siclering an answer to this 
query, it might be reasoned that multicellular animals 
do not share in immortality because of the diffoi-entia- 
tion and specialization of function of cells and tissues 
and that in the bulk grouping of these cell tissue.s of 
the body as a whole some individual part does not find 
the conditions necessary for its continued existence. 
It would seem that it is this very differentiation and 
specialization of function of a mutually dcjiendent 
body made uj) of cell tissue which ultimately results 
in death rather than to an inherent or inevitable 


moi'tal process in an individual cell itself. To quote 
the thought of one scientist, one reads: 

“When the cells .show characteristic senescent 
changes, it is porhn]>s because they are reflect- 
ing in their morphology and phy.sioIogy a conse- 
quence of their niutiiaily dependent association 
and not any necessary progressive process in- 
licrcnt in themselves." 

In other words, in the light of present knowledge it 
seems necessary to regard senescence, in part at least, 
as a phenomena of the multicellular body as a whole, 
resulting from the fact that it is a differentiated and 
integrated morphologic and dynamic organization. 
This phenomenon is reflected morphologically in the 
component colls, but it apparently does not primarily 
originate in any particular cell because of the fact that 
the cell is old in time or becau.so that cell in and of 
it.sclf has been alive, nor does it occur in the cells when 
they are removed from the mutually dependent re- 
lationship of the organized body as a whole and given 
appropriate physico-chemical conditions. In short, 
senc.ccence appears in the present state of knowledge 
not to he a primary or necessary attribute of the phy- 
siological economy of individual cells as such, but 
rather of the body as a whole. 

THE HHEAEDOWN CYCLE OF DIFFERENT 
ORGANS OR SYSTE^AIS IN THE 
HUMAN BODY 

In pursuing this thought to its logical conclusion, 
one must hoconio impressed with the difference in time 
which scorns to be ciinracloristic with reference to the 
breaking point of different organs and .sy-stems of the 
human body. A part of this difference, of course, can 
bo explained on the basis of exposure, a part of it to 
environmental stress and strain, but there still re- 
mains a wide zone which seems to have nothing to ex- 
plain the time clement of breakdown other than that 
it is just an inherent condition of the structures them- 
selves. An interesting study would come out of this 
if one looks at the mortality returns in the i-cgistration 
areas of the United States. 

Tahi.e I 

t)rathA to orrnnir Ivrrtit-vtlown Mcnn nrc at death (years) 


or fnilun* <if ODTanlr fyntrms 

Mnlc 

Fomnlc 

1. AHnwntary Tract and associated 



orgnii.s of digc.stion 

2.6 

28 

2. Respiratory Sy.stem 

32 

32 

:i. Skeletal and Muscular Sy.stems 

35 

37 

•1. Endocrinous System 

41 

44 

5. Skin 

4G 

42 

C. Reproductive Sy.stem 

47 

42 

7. Nervous System 

49 

61 

8. Circulatory System, including blood 

0. Excretory Sy.stem, 

54 

54 

(kidney and associated structures) 

57 

64 


Considering the figures in this table one is impi’es- 
sed with the differonees in time of senescence and ulti- 
mate death of different organs or systems in the body. 
Death in the alimentary tract and associated organs of 
digestion occurring at an average of 25-28 years as 
compared with a kidney deatli at a bit more than 67 
yenr.s can he explained on no other basis. Of course, 
environment, that is, external environment, is playing 
a tremendous role. In the deaths from the digestive 
system and resiiiratory system it must be remembered 
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that those two systems are constantly in contact with 
external agencies, such as food and air, while at the 
bottom of our list the circulatory and the excretory 
systems do not come in such direct contact. 

One may conclude this phase of our consideration of 
death with the statement that many theories of 
sene.seence have been ad%'anced. No one can be re- 
garded as entirely satisfactory. Most of them have the 
loirical defect of settinj? up some particularly observed 
atrophy or element of the phenomena of senescence 
itself, such as the slowing rate of metabolism or pro- 
toplasmic hy.steresis, offering these as an explanation 
as to the cause of the whole. Since the question is not 
yet settled, e.xperimental work must continue, par- 
ticularly in the direction of producing at will or keep- 
ing under control at will the phenomenon of senility 
without retardation. 

THE ETHNOLOGY OF DEATH 

The savage of all times and all lands fails to under- 
stand death as a natural phenomenon. To him it is 
inexplicable as a result from natural causes. When 
he dies without being wounded he is thought to have 
been the victim of evil spirits with which he has con- 
sorted. In Africa the death of a person is usually 
ascribed to a magician, i)articularly the magicians of 
some ho.stile tribe, or to the malicious act of a neigh-, 
bor, and this thought has been transplanted with the 
bringing of the institution of slavery into our country. 
It is surprising, even at this late date, the tremendous 
influence which the superstitions of the African negro 
have had upon the thought of the American people, 
particularly, of course, those of the South. The peas- 
antry of many countries believe now that disease is the 
work of demons and in several of them, for example 
in Australia, death, no matter how evident it may have 
been the result of natural causes, is usually set down 
as due to witchcraftiy. Among such peoples sleep and 
trances are regarded as temporary absence of the soul; 
(lc:ith is regarded as the permanent absence of the 
soul, the soul being regarded, so far as they think of it, 
as the vital principle of the body. This vital principle 
may be diffused throughout the body according to the 
thought of some peoples, whereas in others it is be- 
lieved to be concentrated in one organ. This has given 
ri.''e to such siiorts as head-hunting. The term may be 
personified, as for example, it is sometimes spoken of 
as the destroyer of life. Conventionally, Death is 
usu.'illy represented as a skeleton with a scythe. An 
example of the personification of the term occurs in 
one of Young’s lines, which reads; 

“De.ath! Great proprietor of all." 

Then the term is also used figuratively, meaning to 
the last extremity, or utterly, or beyond endurance, as 
“sick of death" or “tired to death" or to “laugh one- 
self to death." 

DEFINITION OF DEATH 

The definition commonly given to de.ath is that it 
nioan« a cessation of all vital functions without capa- 
bility of resuscitation. Or again, it may be defined as 
the permanent cessation of the vital functions of the 
body. The word as we use it today is the English 
representative of a similar word common to the Teu- 
tonic languages. It means that the ultimate origin of 
tiie word comes from the pre-Tcutonic verbal stem, 
"dau." The Swedish and Danish language has the word 


deed; the Dutch dood; the German dod. There are 
several synonyms more or less commonly used; de- 
ceased is the legal tenn in ordinary use, thought to be 
slightly euphonistic or, at least, rhetorical. “Demi.se’’ 
originally was the term used in referring to the death 
of royalty or some other illustrious personage. It later 
came into common usage and might be described as a 
somewhat grandiloquent term for death. Church per- 
sons and particularly membez-s of certain religious or- 
ganizations seem to pi’efer the woi'ds “passed on." 

KINDS OF DEATH 

(A) Molecular death means the dezith of a pail of 
the body of a local nature, such as dental caries or 
necrosis or gangrene. 

(B) Somatic death, avhich means the death of the 
entii'e body. 

Then one must also make a division of the occur- 
i-ence of death with refei'ence to the time element if a 
sane .study of the causes is to be made, (a) Chronic 
causes, or slow causes of death, which connote any 
continued disease such as tubei’culosis or Bright’s dis- 
ease or heaii; disease of a chi-onic oi’ganic character. 
These chronic diseases pi'oduce I’elatively slow de- 
generative changes which after a time, sometimes be- 
cause of their sum total of altei'ations from normal, 
result in the cessation of life, (b) Sudden caiuses of 
death. It is under this heading, I think, that the 
majority of errors are made in listing causes of death; 
eiTors because of inability to secure consent of ihe 
family for autopsy study, or because of zi willingne.ss 
to save the family from the disti'ess of having an 
official inquiiy into the cause of death, or a willingne.ss 
to assume responsibility and merely guess at the 
cause; and. finally, because of a sincere belief that the 
cause of death is known, though really ignorant as to 
the actual condition. 

THE INTERNATIONAL LIST OF CAUSES 
OF DEATH 

The Bui'eau of the Census of the Depai'tment of 
Commei'ce and Labor of the United States Government 
has issued a list of causes of death known as the In- 
tern.ational List. It is ui'ged on phj'sicians that the 
nomenclatui'e adopted 1 ) 3 ^ this list be followed in 
m.aking out their vital stati.stics retuims. Thei'e is 
some ai’gument in favor of the widespi'ead use of such 
a list in that it does tend a bit moi'e toward scientific 
accui-acy and also does, by virtue of conformity, in- 
crease the viilue of vital statistical retuims. 

This li.st sets down moi'e than 2.50 conditions and 
diseases as acceptable terms with which to explain 
death. It might be asked if the list is not unduly 
lengthy. Yet its inadequacy is admitted when at the 
end of a section one I'eads, “Other Diseases.” Like- 
wise, one finds the injunction, “never i-eport mere 
names of .symptom.^’’ ; it objects to the term “uremia,” 
but accepts “diari-hea” ; it agi-ees to “lack of care” 
but tuims thumbs down on “asthenia”; it says “no” to 
“a.scites” but thinks “chyluria" is splendidly descrip- 
tive. “Congestive heail failure” is thought just too 
utterly pi-ovinci.'il, but it nods approval to “pulmonary 
emphysema”; “sui'gical .shock” just won’t do but death 
by “lightning” is entii'ely enlightening; “pulmonary 
hemorrhage” is fi'owned on, but “uterine hemorrhage, 
nonpueriieral" is awarded a smile; “homicide by fire- 
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arms” is no more descriptive than “laparotomy by the 
surgeon” ; why “Pott’s disease” is any more descriptive 
than “white swelling” can only be guessed. 

The List is much in need of revision, even remak- 
ing. With no thought of offering a classification of 
the causes of death to replace the International List, 
but rather for the purpose of simplifying the subject 
in order that some discussion of the modes of death 
may be had, the following would seem to meet the re- 
quirements: 


CAUSES OF DEATH 


1. Hemorrhage 

2. Asphyxiation 

3. Shock 

4. Starvation 

5. Cerebral Anoxemia 

6. Exhaustion 

7. Paralysis 


8. Hormone Loss 

9. Degenerative Changes 

in Vital Organs 

10. Vascular Changes in 

Vital Organs 

11. Mechanical 

12. Congenital Blalforma- 

tions and Anomalies 


This list may not appear adequate, but it surely 
covers the problem as thoroughly as any I have seen 
and, at least, has the merit of being original. It 
would appear useful to inquii-e into the mechanism of 
these general causes of death. 

(1) Hemorrhage. This heading would also include 
the rupture of aneurysms. Obviously, the size of the 
vessel involved will determine death or survival of the 
individual. The larger the vessel the more inevitable 
the result. 

The total volume of blood is from 5 to 7 per cent of 
the weight of the body. 40 to 50 per cent of this 
volume is composed of corpuscles. One of the inter- 
mediate effects of hemorrhage is fall in blood pressure. 
The loss of 5 c.c. of blood per kilogram of body weight 
does not influence pressure; the loss of the next and 
each succeeding 6 c.c. reduces the pressure about 6 
mm. Hg. When a pressure of 50 is recorded the 
danger limit has been reached; a pressure of 30 
makes recovery uncertain, and now symptoms of shock 
supervene. A loss of 3 per cent or less of body weight 
from hemorrhage should permit of recovei-y. 

A second effect of hemorrhage is an increase in the 
pH of the blood plasma. This is followed by a third 
effect, viz., a reduction of the store of alkaline reserve. 
Hemolysis occurs, the consequence of dilution of the 
blood, the plasma becoming definitely reddened. And 
finally, the loss of the red corpuscles with their cargo 
results in anoxemia. 

(2’) Asphvxmtion mav bring about death by inter- 
ference with the replacement of alveolar air or by the 
continued inhalation of air poor in required consti- 
tuents. The first may result from failure of the chest 
wall to keep in action, as in convulsions, or from a 
mechanical obstruction, as a foreign body in the 
larynx. Water may act as such a foreign body, but it 
should be remembered that one may die after falling 
in water by shock, concussion, heart failure, hemor- 
rhage or violence. The spasmodic contractions of 
skeletal muscles commonly preceding death from as- 
phyxia result from the increased e.xcitability of the 
reflex centers of the cord. The heart slows partly be- 
cause of hydrogen-ion concentration in the blood and 
partly because of increased intracranial pressure. 
Oxygen deprivation excites the vaso-motor constrictor 


centers, blood pressure promiitly rises and hyiierpnea 
results. When the CO„ percentage of respired air 
rises to 6 and the 0 percentage falls to 1.3.5 it becomes 
unbearable. A lowering of the alkaline reserve of the 
blood, reduction of CO., tension and hyperpnea all re- 
sult from a deficiency of oxygen supply. The resulting 
stimulation of the respiratory center causes a blowing 
off of CO,_, from the blood into the alveolar air. The 
pH of the blood is lessened and alkalosis is established. 
Increased respiratoiy effort will not relieve the as- 
phj'xia because the hemoglobin holds the 0 with great 
avidity. If damage to pulmonai-y epithelium occurs 
slowly 0 hunger may not cause respiratory center 
activity and then the clinical picture of a livid cyanosis 
wdithout hyperpnoea is seen. 

(3) Shock may kiU. It is the result of many causes. 
It presents the phenomena of a varying degree of 
paralysis of the sensory and motor portions of the 
reflex arc, jn-ofound disturbance of the circulatoiw and 
respiratory systems and a subnormal temperature. In 
attempting to classify shock it would appear reason- 
able to include fa) gravity shock, which is the result 
of stagnation of the blood in the splanchnic vessels. 
The nerve centei-s in the brain and cord are rendered 
anemic. In man the upright posture does not cause 
gravity shock because of the valves in v’oins and the 
vis a tergo. (b) Hemorrhage shock results in an in- 
adequate filling of the heart with blood during dias- 
tole. The effects of hemorrhage have been described, 
(c) Anesthesia shock may be either a primary or 
secondary condition. The condition seen in the earlier 
stages of a badly given anesthetic resulting in para- 
lysis of the heart or respiratory center is not shock. 
A case that has recovered from primary shock, the re- 
sult of an accident, may have a secondary shock 
brought about by an anesthetic. (4) Spinal shock may 
result from section of the cord and presents no diffi- 
culty in identification by virtue of its local character. 
(5) Toxic shock is best illustrated by the phenomenon 
known as anaphylaxis. It may result from septic pro- 
cesses through absorption. The shock resulting from 
intestinal obstruction is now known to be due to ab- 
sorption of a proteose from the obstructed loops. fG) 
Nervous shock is best demonstrated by the “shell” 
shocked soldiers in the Great Wai'. iMany of these de- 
veloped the condition after leaving the front. (7) 
Surgical shock is the variety most commonly present 
when shock is referred to without qualification. It 
results from accidents, e.xtensive manipulation and 
especially when there has been extensive muscular de- 
struction. The clinical picture resembles cholera very 
closely and is a rather common clinical picture. 

While the cla.ssification just given is a working one, 
it must be borne in mind that the clinical condition of 
shock is usually the result of a combination of several 
factors — hemorrhage, toxins, anesthesia and mental 
reactions. 

f4) Starvation may cause death either because of 
a general failure of all the cells in their functions or 
because of injury of certain organs that are essential 
for maintenance of life. That the latter is the more 
likely factor is evidenced somewhat by the fact that 
during starvation the loss of protein from the bodv as 
a whole rarely amounts to more than 50 per cent at 
the time of death and it would seem unlikely that 
general failure of cell function could be the cause. If 
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it were, death would always occur when a certain fixed 
loss of protein had occurred. 

Certain organs c\-idently cease to function either 
because they are deprived of raw material for the 
elaboration of some substance, such as a hormone, 
which is necessarj' for life, or because they wear them- 
selves out from sheer lack of nourishment. Starvation 
usuallj’ ends in death in the adult in something over 
thirty days; it is very much sooner in children because 
of their more active metabolism. The total loss of 
body weight at the time of death from starvation may 
be .as much as 50 per cent of the original. The body 
temperature does not change greatly until within a 
few days of death, when it begins to fall. The blood 
sugar drops rather rapidly early in the staiwation 
period, but after it reaches a varying level it remains 
fairly steady thereafter. This is explained by the 
fact that practic.ally all available glycogen has been 
used up after the first three or four days of starvation. 
The available glycogen thereafter is derived from the 
proteins and fat of the body of the person being 
stan-ed. Even the glycogen content of the skeletal 
muscles is reduced. The condition of acidosis super- 
venes. The acids responsible for the condition are 
derived from the incomplete combustion of fat. This 
may amount to as much as 10 or 15 grams per day, 
particularly in obese individuals. During the greater 
part of the starvation period most of the energy re- 
quired to maintain life is of fat derivation. When the 
avail, able supply has become e.\'hausted, then protein 
metabolism sets in at an increased rate and as a con- 
sequence the nitrogen secretion rises. When this 
occurs it may be considered as a harbinger of death 
and is sometimes spoken of as the “ante-mortem rise 
in nitrogen excretions.” It really means that all of the 
fuel of the animal economy has been used up, or in 
other words, that the working capital has been ex- 
hausted. 

(5) Cerebral anoxemia. The physiological integrity 
of the cerebrum is an essenti.al factor in the preserva- 
tion of consciousness. The exact n.ature of this state 
of awareness is not known, but a number of factors on 
which it depends are known. One of these is the main- 
tenance of the blood supply. Whatever raises the 
cranial cavity pressure above that of the cerebral veins 
and capillaries causes obstruction to cerebral circul.a- 
tion in varying degrees to the absolute. Tumor, ab- 
.scess or hemorrhage, by pressure, produces symptoms 
fir.st of cerebr.al structures, but is prevented from pres- 
sing on medullary vessels by the falx cerebri and cere- 
belli. But as the brain stem is pressed downward the 
medulla is pressed against the foramen magnum and 
failure of respiration or circulation or both ends the 
drama. Also general circulatoiy conditions affecting 
the amount of carotid blood supply will affect con- 
sciousness. Prior to anaesthesia days, pressure on the 
carotids was resorted to for the induction of uncon- 
sciousness. When the vasomotor tone of the abdomen 
is lost, most of the body blood c.an gravitate there, and 
unconsciousness results. Even the pooling of blood in 
the skin vo.ssels, as when taking a hot bath, may cause 
syncope. Kemov.al of fluid in pleurisy or in ascites 
may, if done rapidly or too completely, cause sjmeope. 
Carried beyond certain limitations, any of these con- 
ditions may cause death. 

By anoxemia one intends to mean a tissue oxygen 
want instead of respiratory inadequacy. It is distinct 
from carbon dioxide retention, though it may be 


coincident with it. An anoxemia may obtain with a 
normal CO„ in the blood. Of it H.aldane wrote, “It not 
only stops the machine, it wrecks the machinery." By 
forced breathing one may induce a respiratory center 
anoxemia in which condition there is no carbon dioxide 
retention. Another illustration is found in carbon 
monoxide poisoning, in which condition the hemoglobin 
is saturated with the gas to the exclusion of oxygen, 
hence anoxemia. It is anoxemia that limits man in 
search of new' altitudes. Carbon dioxide is below 
norm.al in lobar pneumonia because of anoxemia, which 
causes hjqierpnea, and this in turn washes the carbon 
dioxide out of the blood. 

A reduction of carbon dioxide in the blood not only 
withdraws the physiological stimulus to the respira- 
tory center, but hinders the dissociation of oxygen 
from hemoglobin. While all tissues present evidences 
of oxygen hunger, those of the nervous system have 
been demonstrated to be peculiarly sensitive. Barcroft 
classified anoxemia into (a) anoxic, (b) anemic .and 
(c) stagnant. Such a grouping merely means that 
there may be an inadequate oxj-gen absorption from 
the lung, a blood under-laden with oxygen or a poor 
delivery of a blood normally loaded. They all imply 
oxygen debt and when the physiological adaptation of 
the circulatory apparatus cannot fit itself to the situa- 
tion, distress even to the extent of death may super- 
vene. 

The syndrome of anoxemia must of necessity be 
either local or general. A disturbed digestion, for ex- 
ample, may result from a poor gastric circulation ; an 
embolus blocks a vessel and an area of tissue is de- 
prived of blood supply, with pain, edema and necrosis 
resulting. When the central nervous system is in- 
volved, restlessness, irritability, delirium, coma, death 
follow in slow or rapid succession as determined by 
the degree of oxygen want. 

(6) Exhalation may constitute a mechanism of 
death, the result of numerous agencies. But the con- 
ception should be limited to those agencies which, 
directly or indirectly, induce a state of exhaustion of 
cellular structure. Exhaustion derives from exhaurire, 
a term conveying the thought of “using up, to empty." 
While sharing some features in common with starva- 
tion and paralysis, it would seem to rank a special 
place in the causes of death. Some agents may cause 
this by the circuitous route of over stimul.ation; 
.strychnine, primarily, activates the cells of the spinal 
centers, the medullary centers being indifferently in- 
volved. The drug is even more selective in its action, 
the primary stimulating or convulsant effect being 
confined to the sensory, not the motor cells of the cord. 
It is true that asphyxiation may become a part of the 
picture in death from strychnine, but it in turn is a 
result of e.xhaustion of the respiratory centers from 
over activity. While death may occur in strychnine 
poisoning because of respiratory spasm during the 
convulsant period, the usual cause is exhaustion of the 
spinal cord, medulla and sometimes the cardiac muscle. 

A number of other poisons belong to this cnnvulsani 
group. The picrotoxin group and the caffein group 
are ready examples. 

(7) Paralysis might be defined in this discussion, 
in which the term is given a place in the causes of 
death, as a loss of function by direct depression. Some 
poisons produce de.ath with no intervening stimulating 
period; a stage of irritability' may supervene, but not 
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true stimulation. In this group will be found the 
toins of such organisms as tetanus bacillus, the bacil- 
lus of diphtheria, such poisons as snake venom, alcohol, 
some anesthetics, many of the agents in the hypnotic 
and nai'cotic groups and such disease entities as pro- 
gressive bulbar paralysis and acute ascending para- 
lysis. When the eflects of such agents are confined to 
non vital organs only local paralysis ensues. Death 
results when vital organs are attacked. 

(8) Some of the endocrine group are essential to 
vital processes. A kind of vegetative existence can be 
maintained without thyroid function; life is not de- 
pendent upon gland activity. But some of the group 
are essential, e.g., the pituitary, the parathyroid and 
the adrenals. The problem of hoi-mone loss is made 
complicated bj' the interrelationship in function. But 
such dependency strengthens rather than weakens the 
thesis of death from essential homone loss. What- 
ever causes may establish this hormone loss are, of 
course, thus indirectly responsible for the death. 

The ne.xt heading, Degenerative Changes of Vital 
Organs, might thus be conceived to remove the neces- 
sity for the listing of hormone loss as a cause, but not 
all of the diseases of these glands are degenerative. 
It may be acknowledged at once that many of the 
causes here considered necessarily overlap. 

(9) Degenerative Chajiges in Vital Organs: De- 
generative changes, when complete, cause death of any 
organ or cell. As stated under another heading, when 
local there is local death, and when vital organs are 
subjected to such processes death of the whole body 
occurs. If one embraces in a definition of the term 
degeneration a conception of a retrogressive patholo- 
gical change in cells or tissues, in consequence of which 
the functioning power is lost and the living substance 
becomes converted into an inert mass, then may one 
appreciate the importance of this heading as a cause 
of death. 

Then, too, if one pursues the subject a bit further 
and takes cognigence of the many kinds of degenera- 
tive changes a cell or tissue may undergo, it must be 
apparent that degenerative changes of vital organs 
bulk large as causes of death. Of these kinds, fatty, 
amyloid, angiolithic, hyaline, cystic, Wallerian, come 
readily to mind. 

It is of importance to remember that degenerative 
changes in a peripheral nerve may be repaired by re- 
generation, whereas destruction of fibers in the central 
nervmus system results in a peimanent damage or 
death. 

(10) Vaseidar Changes in Vital Organs. It re- 
quires no effort to e.stablish complete obstruction 
of one of the main coronary arteries as a cause of 
death. Such a disaster may result from a thrombus, 
an embolus or obliteration of the lumen by multiplica- 
tion of mural tissue. 

That a spasm of vessel walls may cause death by 
local anemia is more equivocal. Yet experiments have 
demonstrated that complete anemia cannot be survived 
after a rather fixed period of time — a period which 
varies with different cell structures. Cerebral cells 
cannot be restored after eight minutes of anemia, 
medullary cells thirty minutes, while myenteric cells 
may live after seven hours. Such susceptibility helps 
explain why consciousness is lost early after circula- 
tory failure of the brain. It also helps one to under- 


stand why such a faithful relationship obtains between 
the nutritional demands of a structure and its vascular 
distribution. The grey matter of the medulla has a 
richer capillary network than has that of the cord. 
Sensory neurons are in an almost constant state of 
activity, while the motor neurons exhibit a more in- 
termittent activity; hence one is not surprised to find 
the former more richly vascularized than the latter. 

(11) Mechanical Caicses. But little space need be 
devoted to this section. The relationship between cause 
and effect is sufficiently apparent where grosser in- 
juries are involved. Here the trauma is sufficiently 
massive that when vital structures are wrecked there 
is small need for invoking shock, hemorrhage and 
other fundamental causes as contributing factors. A 
piece of metal driven through the medulla kills by 
virtue of physical destruction; a similar damage of 
the nodal tissue around the mouths of the great veins 
in the right auidcle kills at once. Birth trauma ac- 
counts for 34 per cent of deaths in the newborn and it 
is of interest to note that of this group of birth 
traumas 81 per cent was due to a tear of the tentorium 
cerebelli. 

(12) Finally, 6 per cent of deaths of the newborn 
are due to congenital malfoi'mations and anomalies. 
Many of these are self explanatory and inconsistent 
with life, especially involving the central nervous 
system and the heart. Anacephalus, meningocele, 
hydrocephalus internus, stenosis of the conus pul- 
monalis, transposition of large vessels, a three- 
chambered heart, eventration, are a few of the more 
common ; and the list is not exhausted. 

DEATH RATE 

Death rate is a term that arbitrarily expresses the 
mortality of a place based on the number of deaths for 
each one thousand of its population during a period 
of one year. To determine the death rate of a given 
place, multiply the number of deaths by 1,000 and 
divide the product by the population. So many factors 
influence the death rate of any community that a 
single yearly study of states or cities affords little real 
insight into the actual statistical death rate. To be 
worthwhile such a comparison must be made over a 
period of several years, say ten, hence it is obvious 
that the comparison of death rates of different com- 
munities for a short period may be markedly modified 
by the presence or absence of an epidemic of some 
acute transmissible disease, which might run a death 
rate for a given short period up 20 or 30 or 40 per 
cent higher than the average death rate when con- 
sidered over a long period of time. For example, one 
might take the death rate of Seattle, Washington, for 
the year 1913, when it was 8.4, and compare that rate 
with the rate of Richmond, Virginia, which in the 
same year was 20.4. Certainly no such disparaging 
health ratios exist between the latter and the former 
city if studied over longer periods. 

Likewise, the incidence of mortality is not equally 
distributed over all age periods. The rate is highest 
at the two extremes of the life span. A population 
with a high birth rate or one with a high average life 
span would have a high death rate when all ages and 
both sexes were considered only as components of the 
group. This form of determination is called crude 
death rate and must be reckoned as an unsound basis 
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for comparison of relative mortality of one country 
with another. 

For .such comparison.s what is known as a standar- 
dized death rate .should be used. To obtain such rates 
it must be found what the death rate would have been 
if the population had been made up as to sex and age 
on a fixed basis. Even this method is subject to objec- 
tions, for such rates mu.st vary according to the stand- 
ard adopted. Therefore, the only accurate method is 
to use rates based on figures obtained from studies for 
different sex and age groups. The factor of sex must 
bo included, since in most countries the death rate of 
males is higher than in females. There being more 
widows than widowers explains the remarkable fact 
that more than fifty per cent of the wealth of this 
country is in the hands of women. 

A comparison of the death rate for various countries 
is given in Table II. It is necessary to make clear 
that these comparisons are drawn on a crude death 
rale basis, as explained above. 


Table II 

Comparison of Death Rate in Different Covntrics 


Country 

1870 

Years 

1901 

1913 

1920 

England 

20.9 

!o.9 

"1378 

ILG 

France 

22.0 

20.1 

17.7 

17.5 

Germany 

20.3 

20.7 

16.0 

11.9 

Italy 

28.8 

22.0 

18.7. 

IC.S 

Netlierlands 

2.3.6 

17.2 

12.4 

9.8 

Sweden 

19.0 

10.1 

IS.G 

11.8 

•Switzerland 

24.3 

18.0 

14.3 

11.7 

Australia 

17.0 

12.2 

10.8 

9.4 

New Zealand 

11.8 

9.8 

9.5 

8.7 

Japan 


20.4 


21.2 


These tables indicate a definite decline in all the 
countries e.xcept Japan. The least improvement is 
shown by Cicrinany and Italy. In some the rate has 
fallen as much as 50 per cent. This decline has not 
been .-spread over the whole life span. Since 1876 it 
was 65 per cent under five years of ago and only 32 
fur 70 to 80 years in England, while in the U. S. it 
has boon <10 per cent in 4-1 years. In New Zealand 
the decline has been but 26 per cent, which must be 
interpreted in the light of the lowest rate at the be- 
ginning of the period .studied of any nation in the 
group. It would appear that New Zealand’s figures 
might be accepted as an expression of the e.xistence of 
an iri’educibic minimum. 

Figures for the U. S. covering these periods are not 
available to the writer at present, but the nearest 
comparable rates are given in Table III. 

Table III 

Death Rates for U. S. in Each Decennial Crnsns Period 


Census Period 

Rate 

1880 ■ 

"i9.s 

1900 

17.0 

1910 

15.0 

1920 

10.2 

1930 

11.8 


THE TERM IN MEDICAL JURISPRUDENCE 
The law divides death into two kinds, natural death 
and civil death. Natural death is defined as "ce.ssation 


of life.” The law considers a natural death as one 
which occurs by the unassisted operation of natural 
causes as distinguished from what is known legally as 
a “violent death,” which is defined as one caused or 
accelerated by the interference of some human agency. 
The law defines “civil death” as the state of a person 
who, though possessing natural life, has lost all his 
civil rights and, as to them, is considered dead. Thus, 
a person attained and convicted of felony and sent to 
State prison for life, in consequence of conviction and 
sentence, is considered as civilly dead. This doctrine 
was handed down from the common law of England. 
Then the law makes some distinction between the term 
“real death” and “apparent death” and says that real 
death is distinguished by the absence of heart beat 
and respiration. 

The law also sets up certain signs or indications by 
which it can admit that death' has occurred. For in- 
stance, (1) when the body is the temperature of the 
surrounding air; (2) intermittent shocks of electricity 
of different tensions give no indication of muscular 
irritability; (3) movements of the joints of the ex- 
tremities and of the jaw showing more or less rigor 
mortis; (4) a bright needle plunged into the biceps 
and left there shows no sign of oxidation on with- 
drawal; (5) the opening of a vein shows the blood 
has coagulated; (6) the subcutaneous injection of 
ammonia causes a dirty brown stain; (7) a filet ap- 
plied to the arm causes no swelling of the veins on the 
distal side; (8) after death there is an absence of the 
translucency when the hand is held before a strong 
light with the fingers extended but not in contact; (9) 
after death there is a loss of pupillary reaction to 
light and to mydriatics, as well as a loss of corneal 
translucency. 

THE LEGAL CONSEQUENCES OF DEATH 

The burden of proof rests with the party who as- 
serts that a person is dead. In other, words, the law 
presumes that a person who is once shown to have been 
in life is presumed thus continued until the contrary 
is shown. The law does not even accept the record of 
probation of a will as competent evidence of death of 
the man who wrote the will. Out of the French civil 
code grew the attempts to determine the question of 
survivorship when several persons perish together as 
the result of the same event, such as a shipwreck or a 
battle or an accident, etc. Strength, age and differ- 
ence of sex of the parties dying together constitute 
the factors around which the attempt is made to make 
such differentiation. For example, if of tho.se dying 
one was under fifteen and another was thirty, the 
eldest was presumed to be the suiwivor. If .all were 
over sixty, but one only sixty-one, that one was lire- 
sumed to be the survivor. If all were presumably the 
same age, the male was presumed to be the survivor. 
The civil code of Louisiana laid down such rulc.s, but 
the rest of the .states of this country, which have de- 
rived much of their law from English common law, 
have never adopted these provisions and require that 
survivorship of two or more shall be proved by facts, 
not by any settled legal rule or prescribed presump- 
tion. 

As to contracts in general are not affected by death 
of either party. The executors or administrators of the 
deceased are required and e.xpected to fulfill all of his 
engagements ;ind may enforce all of those in his favor. 
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While this statement is made as a general rule, of 
course there are exceptions, as for example, the con- 
tract of marriage necessarilj’ must be terminated by 
the death of one of the parties. Likewise, a contract 
for partnership. 

Something of the same rule applies with reference 
to crimes. If a person who is accused of a crime dies 
before trial, no procedui-e can be had against his rep- 
resentatives or his estate or heirs. 

As to inheritance when a person possessed of real 
estate or personal property dies after having made a 
will, his real and personal property after satisfaction 
of his debts is to be distributed as directed in his will. 
But if one dies intestate, his real estate goes to his 
heirs as a law under the Statute of Descent of that 
state, while his personal property goes to the admin- 
istrators to be distributed to the next of kin under the 
Statute of Distribution of that state. 

The term “dead-born” means that a child born dead 
is to be considered as if it had never been conceived 
or. born. In other words, it is presumed that it never 
had life, as it is a maxim of the common law that 
mortuus exilus noi}-exiUts. It is also a doctrine of the 
cirtl law that not to be born and to be born dead are 
equivalent terms; the Latin is non nasci et natum 
viori. 

DEAD BODY 

The law defines a dead body as a corpse and sets up 
the dictum that there is no right of property in the 
ordinarj’ sense of the word in a dead human body. 
There are, however, certain rights attached to it which 
the law protects and for the health and protection of 
society it is a rule of the common law, and has been 
confirmed by statute in many states, that public duties 
are imposed on public officers and private duties upon 
husband or wife or ne.\'t of kin of the deceased, to pro- 
tect the body from violation and see that it is properly 
buried and protected after burial. The executors, for 
e.xample, have a right to possession of the dead body 
to preserve it for burial. The right to make testa- 
mentary directions as to the disposal of the dead body 
has been conferred by statute in a number of states. 
It has general^'’ been decided that in the absence of 
testamentary disposition, the right and duty of burial 
devolves upon the relatives in the following order as 
named, — (1) husband or wife, (2) children, (3) father 
and mother, (4) brothers and sisters, (5) next of kin. 
The law also holds that the expenses for a funeral are 
necessary expenses and for which the estate of the de- 
ceased is held liable. The leaving unburied of a coi'pse 
of a person for whom one is bound to provide Chris- 
tian burial is an indictable misdemeanor if it can be 
shown that he had been of ability to provide such 
burial. Any householder in whose house a dead body- 
lies is bound by the common law, if he has the means 


to do so, to inter the body. To disinter a dead body 
■without lawful authority, even for the purposes of dis- 
section, is a misdemeanor for which the offender may 
be indicted under common law. Some of the States of 
the Union have statutes that make this offense punish- 
able. It is not considei'ed under common law to be 
larceny to steal a dead body, but if one steal the clothes 
from that dead body, he then can be charged as guilty 
of larceny. The right of burial having once been exer- 
cised by the person charged with that duty gives him 
no right to the corpse except to protect it from un- 
lawful interference. Autopsy may be made by a physi- 
cian under legal direction and at the request of the 
crime has been committed and he does not render him- 
self liable bj’ removing, for instance, a portion of the 
skull under the direction of the coroner. 

It is the coroner’s duty after death by violence to 
cause an autopsy to be made. The physician who 
makes it can recover from the local government for his 
labor. The matter of ordering autopsies and the dis- 
sections of dead bodies or exhuming them for that 
service has been regulated by statute in nearly all the 
states of this country. The preventing a dead body 
from being interred is an indictable offense in most 
states. The purchaser of land upon which is located 
a burial ground may be enjoined from moving bodies 
thez-efrom if he attempts to do so against the ivishes of 
relatives or next of kin of the deceased. Every burial 
is a concession of the privilege that cannot afterward 
be repealed and the purchaser's title to the ground is 
fettei'ed with the right of burial. However, the right 
of a municipal or state authoidty, with the consent of 
the oOTier of the burial lot or in execution of eminent 
domain, to remove dead bodies fi’om cemeteries is a 
well settled fact in law. Neither can one seize a dead 
body on the pretense of arresting it for debt, and such 
seizui'e is considered contra bonus mores and an ex- 
tortion on the relatives. Some states provide by 
statute that such an act is a misdemeanor. A widow 
who pei’mits her husband to be bui'ied in a cei’tain 
place may not disturb his remains, her right to the 
body of her deceased husband being tez'minated by the 
buz'ial and any further disposition of such body be- 
longing thereafter exclusively to his next of kin. 

THE TERM IN THEOLOGY 

Hez'e it is intended to mean the cessation of spiritual 
life and thei'efore comes to be called spiritual death. 
Such a conception is an essential part of paz’ticularly 
the Christian and Jewish religious. By inference 
spiz'itual death may be conceived of as an alienation 
from God or as an annihilation of the spirit in con- 
sequence of sin, as for e.xample, in Romans 8:6 one 
z-eads, “To be carnally minded is death.” 
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T he finding of "milk of calcium” in the gall bladder 
a.s a cause for abdominal symptom.s is sufficiently 
frequent to warrant the report of cases as discovered. 
We. therefore, offer a discussion of the following two 
eases for consideration and stimulation. Both were 
correctly diagnosed pre-opera lively by cholecysto- 
graphy ; 

Case 1. F. K., White, Female, Housewife, age 34 years. 
Since the birth of a child 10 years prior to date, she com- 
plamcd of recurrent attacks of sharp pain in the right 
hypnchondriuin, radiating to the right sub-scapular area. 
Each attack was accompanied by nausea and vomiting, 
lasting several hoars and frequently relieved by heat. 
There was no relationship to food intake. Attacks have 
come on more frequently in the last few year-s. There had 
been no jaundice. 

On examination, there was marked tenderness in the 
gall bladder region and a sugge.stive palpable mass. 
Cholecystography revealed several calcified shadows in 
this region, one .somewhat irregular, identified as a 
.stone in the cystic duct, the other changing its appear- 
ance at different times and at different angles. There 
was no filling of the gall bladder after the oral ad- 
ministration of the dye. 

Oportfion; A sub.acutely inflamed thick walled gall 
bladder wa.s found and removed. On p.alpation it ap- 
peared to contain a sandy substance with a definite 
stone in the cystic duct .as seen on the X-ray film. 
There were no adhesions, no calculi in the common 
duct. The appendix, likewise, was removed. 

Pathnloriicnl dcficription: “The external surface of 
the gall bladder found smooth and glistening, the 
mucosal surface is trabeculated. The lumen contained 
I." c.c. of colorless mucinous fluid and appro.ximately 
c.c. of a chalky white material having the consistency 
of “cottage cheese.” The lumen of the duct is occluded 
by a white coral-like concretion. No chemical exami- 
nation of the contents was made.” 

Diaai'risis: “IMilk of calcium bile"; sub-acute chol- 
ecystitis; ey.stic duct block by calculus. 

Cner II. Tills case is reported through the courtasy of 
Dr. M. .1. Matr.nrr of our department. 

T. F.. Fujinlc. Hon.sewife. age .o2 years, 

I t'al. N. V. 

Atn? 4 . KV. 

.inn 


Fourteen days prior to admission, patient had an attpek 
of generalized abdominal cramps, localizing in the right 
upper quadrant with radiation to the i-ight lower back. 
This pain was accompanied by nausea, no vomiting. Six 
days later, and again the night before admission, patient 
experienced similar attacks. There had been no jaundice 
at any time. 

Physical examination: Reve.aled moderate tender- 
ness in the right upper quadrant wth no palpable 
mass. 

Laboratory findings: Urine: showed the presence 
of bile and of sugar. Blood: 15,000 RBC and a 
poly count of 89. Blood count showed a slight anemia; 
icteric index was normal! bilirubin showed a direct im- 
mediate positive and an indirect of 8 unite. Blood 
chemistry: showed a somewhat low urea and high uric 
acid. 

X-ray examination: showed a calcified semi-lunar 
shadow in the gall bladder region, several small calcar- 
eous .shadows likewise seen above that. At a later 
period, after the administration of the dye, there was 
no increase of this shadow except for a diffusion of 
shadow on several of the films. 

Operative findings: The gall bladder was adherent 
to the omentum; was distended; its walls opaque and 
thickened: did not empty readily. Cholecystectomy 
was performed. 

Pathologic description: "The gall bladder had a 
red, granular, serous surface with markedly thickened 
walls; the mucosa w'as hemorrhagic and covered with 
small amount of in.spissated, clay-like materi.al with an 
occasional small stone of soft consistency. 

DISCUSSION 

That calcific deposition within the gall bladder either 
of stones or as so-called gimvel or as "milk of cal- 
cium.” as found in thes;e two cases, can be productive 
of symptoms, has been known for years. It seems 
superfluous to review the previous reports by other 
observers. The article by Kornblum and Hall in the 
American .lournal of Roentgenology in May, 1935. 
covers those very thoroughly. However the importance 
of this contribution is in the discussion and study of 
the X-ray findings. A semi-lunar, calcified shadow in 
the gall bladder region which is present on the control 
or zero hour film and persistent at all times, should 
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make one suspicious of this “milk of calcium bile.” 
If this .shadow diffuses or changes its appearance, in 
spite of its persistence, one should be doubly aware of 
such a diagnosis. The finding of a fluid level with a 
horizontal line is of great significance. The further 
finding of stones in the cystic duct is likewise of ex- 
treme importance. 

We therefore add these two cases to the medical 
literature because: 1. these cases are not infrequent. 
2. they produce interesting X-ray shadows. 3. they 


emphasize the importance of the relationship betwee- 
the deposit of calcium in the bile and the production 
of gall stones. 
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WIIA.ETT, Joseph C., Siooloff, Eman- 
uel, AND Pfau, Clifford L. 

An Institutional Outbreak of Epi- 
demic Jaundice. J. A. M. A., Vol. 
100, pp. 1GH-1GJ,C, May IGSC. 

An outbreak of jaundice occurring 
in a novitiate in St. Louis County 
during October, 1934, was investigated. 
Of 132 male students, 32 developed the 
disease. In the majority of case.s it 
was relatively mild, characterized by a 
slight, initial elevation of temperature, 
nausea, vomiting, anorexia, abdominal 
p.iin, clay colored stools, bile stained 
urine and jaundice which in most cases 
vaiH'd from a slight yellowish brown 
to a deep brown tint. In most cases 
th(’ jaundice appeared between the first 
and the fourth day, but in four cases it 
appc.arcd on the seventh and eighth 
days. In some of the cases the spleen 
was palpable, while in others it was 
not. 

The clinical picture suggested Weil’s 
disease. To establish this the demon- 
stration of the Leptospora icterohemor- 
rhagiae was attempted. All material 
from the patient did not reveal the 
presence of the Leptospora either upon 
darkficld examination or guinea pig 
inoculation. Specimens of water from 
the holy water font.s revealed organ- 
isms identical in morphology and motil- 
ity with the Loptospera, but guinea pig 
inoculation produced no infection. How- 
ever, after the sanitary condition of the 
fonts was improved the epidemic sub- 
sided. 

Francis D. Murphy, Milwaukee. 

IUssi.fj:, Antiio.ny. 

Intestinal Obstruction Due to Amc- 
binsi.s. J. /I. ,M. /!., June G, 103G, 
Vol. lOG, pp. IPCn-lPCS. 

A man, aged oO, was first seen by a 
doctor hec.au.cc of ahdoniinal cramps. 
The cr.se was referred to the author. 
The history revealed a man who had 
been in Chicago during the epidemic of 
aniebiasix eight weeks prior to the on>-ct 


of the aforementioned symptoms. A 
diagnosis of amebic dysentery was made 
and treatment begun. Throughout the 
course of the next two years it was 
necessary to continue the treatment be- 
cause of repeated flare-ups. Late in the 
second year he was operated on for 
acute intestinal obstruction by a Chi- 
cago surgeon who found a firm annular 
mass in the colon. About two weeks 
after the operation he passed some 
blood and pus from the rectum. This 
material was found to be full of amoeba. 
Five weeks after operation his wound 
became inflamed and started to slough. 
Examination of this material also was 
positive for amoebae. 

Roentgenograms made after the 
operation revealed the strictured sec- 
tion of the descending colon. He was 
constantly under observation and treat- 
ment for amebiasis during this time. 
Frequent roentgenograms were also 
made wliich revealed that the strictured 
condition was clearing up. 

This is probably a case of complete 
intestinal ob.struction due to amebiasis. 
This is an exceedingly rare occurrence, 
especially since the obstruction was in 
the sigmoid and not in the cecum or 
ascending colon as is usually the case. 

Francis D. Murphy, Milwaukee. 

Heck, F. J., and Walters, Walt.man. 
Development of Macrocytic Anemia 
Following Eescction of the Stoinach. 
Proceedings of the Staff il/ccfi?!ps 
of the Mayo Clinic. Vol. 11, No. 8, 
Feb. 10, 1930. 

A case is presented of a woman aged 
48, with a preceding history of biliary 
di.-^casc, who before final operation pre- 
sented achlorhydria after an Ewald 
meal, plus a simple microcj'tic anemia, 
but who a year following gastric resec- 
tion for exten.sive but localized carci- 
noma of the stomach presented a macro- 
cjTic anemia which was regarded as 
pernicious (Addisonian) anemia. The 
discussion of this case is of interest bo- 
cau.ce comparatively few instances of 
pernicious anemia following gastrec- 


tomy are on record, e%’en where the 
gastrectomy has been total. In this 
case it was about two-thirds. Mo.\Tiihan 
had some evidence of 4 such instances 
following total resection and Hurst col- 
lected one or two others. The striking 
fact is that even after total gastrec- 
tomy where the patient has survived 
for a few years pernicious anemia docs 
not as a rule, but only exceptionally 
occur, and the same is even truer of 
cases in which partial gastrectomy has 
been done. In fact after partial gas- 
trectomy anemia of any kind is rare. 
The achlorhydria shown to exist before 
the final operation was detected by the 
ordinary Ewald meal and not by hista- 
mine injection, but it is at least prob- 
able that an achylia gastrica cxistwi. 

If we assume that achylia gastrica 
existed before the final operation for 
cancer of the stomach, then the inter- 
mediate problem of the possible rela- 
tionship between the achylia and the 
cancer would be solved by certain in- 
vestigators, such as Bloomfield, by- 
saying that the gastritis associated with 
achylia was the factor of irritation pro- 
ducing the cancer, and Hurst would be 
of the same opinion. Then to classify 
the preoperativc simple anemia as “the 
idiopathic type of hypochromic anemia" 
or the achlorhydric microcytic anemia 
of women is scarcely more logical than 
to regard it as one of the types of 
simple anemia which accompany early 
cancer of the stomach. Indeed there is 
also a macrocytic anemia associated 
with cancer of the stomach closely re- 
sembling pernicious anemia in smear 
picture with even glossitis but which 
may be differentiated from Addison’s 
anemia by a usually higher white blood 
cell count and by the ab.sencc of bili- 
rubinemia and spinal cord changes. In 
this case there is no record of pigment 
studies or of neurological examination, 
although the low leukocyte count lavors 
Addison’s anemia. It seems to the re- 
viewer most probable that this patient 
had the potential nialcings of a true Ad- 
dison’s anemia: if Walter-s had not so 
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ably removed her unsuspected dancer 
she would have died of cancer ■without 
ever ha'vinff p^niicious anemia: the suc- 
cessful removal of the cancer allowed 
the pernicious anemia to develop and in 
fact the operation itself may have been 
the “precipitating- factor” in bringing 
on the pernicious anemia, just as 
pyelitis or pneumonia or a severe nerve 
strain often precipitates this disease in 
those who are on the edge of it all the 
time. The authors believe that the 
patient may have had pernicious anemia 
the time she was first seen and that 
as a result of continued hemorrhage a 
hypochromic anemia developed and was 
superimposed on the Addison’s anemia, 
with a resulting microcytic smear 
picture. This however is impossible, 
because if a patient with a fully de- 
veloped Addison’s anemia has to con- 
tend with the added factor of blood loss 
from hemorrhage the resultant smear 
picture is still decidedly macrocytic and 
the only difference is a lower color 
index and some degree of comparative 
achromia. The superimposition of 
hemorrhagic upon pernicious anemia 
never influences the morphology of the 
eiythrocytes. As the reviewer has 
shown years ago, Addison’s anemia 
may be suddenly engrafted upon a 
simple anemia or upon a normal blood 
and as soon as it is so engrafted, we 
see first a distortion of the erythrocytes 
toward the macrocytic type and with 
anisocytosis even before there is any 
oligocythemia or even hemoglobinemia. 

Beaumont S. Cornell, Fort Wayne. 

Thosipson, J. W., and Soper, H. W. 

Combined Medical and Swgical 

Management of Peptic Ulcer: with 

Emphasis on the Treatment of 

Hemon-hage. Ann. hit. Med., Vol. 

0, No. 8, 1936. 

This article is worth careful study, 
not only because of the unusually nude- 
angled viewpoint of the authors, but 
also because certain of their conten- 
tions seem challenging in spite of their 
good results. Perhaps if all clinicians 
were to adopt some one good logical 
course of procedure in treatment as 
they have done, their results might be 
better than where the technique is per- 
mitted to vary too -widely with different 
cases. Their use of a smooth diet, with 
frequent feedings to the practical ex- 
clusion of alkali is as sane as their good 
results indicate, and the routine use of 
sedative and belladonna cannot be over- 
emphasized. Egg white in the raw state 
is given with apparent benefit, but it 
would seem that this may be due to 
some physical effect for it has long 
since been demonstrated that raw egg 
white is not digested in the human 
being. It is a pleasure to hear authors 
make a plea for the careful medical 
tic-atment of gastric ulcer, in spite of 
the danger of confusion with cancer: 
today there is too great a tendency to 
refer all stomach ulcerations at once 


for surgery, forgetting, as the authors 
do not forget, that gastric surgerj', ex- 
cept in the most expert hands still car- 
ries an alarming mortality. Where' 
medical treatment is used it goes with- 
out sajung that the most careful check 
must be kept up by X-ray on the pro- 
gress or otherwise of the lesion. The 
persistence of occult blood in the stools 
is one of the danger signals of malig- 
nancy and should result in surgery. 
Soper has been using evaporated milk 
in ulcer treatment for some time, one of 
the reasons being its sterility. The use 
of the transgastric indwelling nasal 
catheter of Levin, recommended by the 
authors in resistent cases of gastric 
ulcer, for the purpose of placing food 
directly into the jejunum and thereby 
offering the stomach a much needed rest 
seems in their hands to work well, but 
it still seems questionable if the good 
results are due to gastric rest or to 
limitation of gastric secretion. For 
example what evidence is there that 
regurgitation from the duodenum is not 
actually increased by this method and 
that such increased regurgitation is not 
the cause of the good results by acid 
neutralization. And again, while these 
authors have obtained good results in 
ulcer bleeding by the use of the indwel- 
ling gastric catheter, through which 
thromboplastic agents are introduced 
and by which blood is aspirated, what 
proof is forthcoming that the presence 
of the catheter does not actually by its 
o-rni presence induce much unusual per- 
istalsis? Here are -two problems de- 
serving early experimental study. 

Beaumont S. Corneli, Fort Wayne. 

Bassler, Anthony. 

Intestinal Obstruction Due to Ame- 
biasis. J. A. M. A., Vol. 106, 23, 

June 6, 1936. 

A case of amebiasis, acquired in Chi- 
cago during the well kno-uTi epidemic of 
1933, proved extremely resistent to the 
repeated use of all the approved anti- 
amebic remedies as evidenced by recur- 
ring attacks of diarrhea and malaise, 
and the case progressed to a complete 
intestinal obstruction -with fecal vomit- 
ing and required emergency caecos- 
tomy. Few reports have previously been 
made of amebic stenosis occurring in 
the sigmoid which proved to be the case 
here. Under the influence of further 
strenuous treatment with vioform, 
chiniofon, and emetin, the obstruction 
at the rectosigmoid juncture has given 
every evidence of disappearing, al- 
though it was the impression of the 
surgeon who operated that obstruction 
was due to a carcinoma. The report of 
this case is of importance because of 
the unusual position of the amebic ob- 
■struction, and indicates the importance 
of not assuming that all obstructions in 
this region are malignant and there- 
fore less amenable to treatment. 

Beaumont S. Cornell. Fort Wayne. 


Vinson, P. P., and Butt, Hugh R. 
Esophagitis; A Clinical Stwlg. 
J. A. M. A., Vol. 106, pp. 99i-996, 
March 21, 1936. 

Much has been written about carni- 
noma and stricture of the esophagus, 
but nothing about the commonest path- 
ological condition here, esophagitis. In 
a recent study, it was found that of 
3,032 autopsies, 213 cases, or 7.02Te of 
cases showed evidence of esophagitis. 
In 10.3 per cent of these cases, there 
were definite clinical symptoms. 

The condition occurs most frequently 
when there is severe vomiting, or after 
the passage of a stomach tube. It is 
also associated wdth pyloric or duodenal 
stenosis, gall bladder disease, .and oc- 
casionally appendicitis. 

The most frequent symptom is a 
burning pain in the region of the mid- 
dle and lower third of the esophagus, 
much like that occurring in peptic ulcer. 
The next most frequent sjTnptom is 
hematemesis. Dysphagia and melena 
also occur in some cases. 

The simplest treatment is preven- 
tion. Vomiting .should be conti-olled as 
much as possible. Ethyl aminobenzoate 
lozenges dissolved in the mouth may re- 
lieve some of the pain. A bland, smooth 
diet .should also be used. Tincture of 
belladonna, 20 drops every three or four 
hours, may relieve the spasm. When 
ulceration occurs, the passage of a 
bougie may stretch the base of the 
ulcer and bring about complete healing. 

Francis D. Murphy, Milwaukee. 

Gay, L. P. 

Ga.stro-Intcstinal Allcrgg — the 
Leukopenic Index as a Method of 
Specific Diagnosis of Allergens 
Causing Peptic Ulcer. J. A. M. A., 
Vol. 106, pp. 969-976, March 21, 
1936. 

The introduction of the leukopenic 
index as a method of allergic diagnosis 
is due to the work of Vaughn. He ob- 
served that allergens caused a leuko- 
penia in individuals sensitive to a 
certain allergen and a rise in the 
leukocjffes in individuals not sensitive 
to that certain allergen. This type of 
diagnosis has been used in asthma, al- 
lergic headache, hypersensitive rhinitis 
and gastro-intcstinal allergies. 

This is the report of the treatment 
of six unselected ulcer cases treated on 
the premise that peptic ulcer is an al- 
lergic manifestation. In three of the 
six cases there was an allergic history. 
It -svas noticed that wheat and milk 
were definite allergens in all the cases, 
and egg in 50 per cent of the cases. In 
fnese cases skin tests were of little or 
no value because the clinical reactions 
of some of the allergens are of the 
cumulative type. The use of the leuko- 
penic index is the method which was 
used in determining the allergens. 

It was found that an immediate 
leukopenia wa.s indicative of an aller- 
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pen, and a leukopenia of slipht deprec 
followed by a byperloukocytosis was of 
the same sipnificanee. It was also found 
that those foods which produced a 
leukopenia produced an achlorhydria, 
and vice versa. 

The conclusion was reached that com- 
plete relief of peptic ulcer symptoms by 
a diet that is compatible with the 
leukopenic index; that relief of pain 
with conventional methods was due to 
a state of antinnaphylaxis; and that the 
prin of peptic ulcer was due to a "local- 
ized anaphylactic spasm. 

Francis D. Murphy, Milwaukee. 

Wai.ker, IIarry. 

The Efiohgy of Abdominal Pain in 

Dinbetie Aridoais. Ann. hit. Med., 

IX, 1!7S, March, 10.70. 

The importance of makinp a correct 
dilTerentinl diapnosi.s, thus avoidinp the 
dnnper of emei-pency .surpical opera- 
tions on patient.s on the verpe of dia- 
betic coma, on the one hand, and the 
seriousness of a delay too lonp of an 
oiicration in diabetics that demand 
etnerpency surpei-j’ is stressed in the 
rather small proup of patients in which 
it is diflicult or impossible to determine 
whether or not there is an intra-ab- 
dominal .surpical lesion present or 
whether the .symptom comple.x is one 
entirely due to acidosis. A case is re- 
ported to illustrate the difTiculty refer- 
red to. A diabetic of two years dura- 
tion was on a weiphed diet and a fixed 
dosape of fiO units of Insulin daily. For 
21 hours precedinp admission to a hos- 
pital an insufficient amount of Insulin 
was taken. Durinp the followinp nipht 
nr.u.sca and vomitinp occurred, with the 
iiipestion of Inrpc amounts of water. 
After midnipht the patient experienced 
a sudden attack of sharp pain in the 
epipastrium, which increased in sever- 
ity, soon extendinp over the entire ab- 
domen and radiatinp to the chest as 
hiph ns the suprasternal notch. The 
pain was increased by deep inspiration. 
The nausea and vomitinp, topether with 
the pain, continued, all incroasinp in 
severity. Piirinp the nipht an addi- 
tional lO units of Insulin was piven 
without any appreciable effect either on 
the vomitinp or the pain. On admis- 
.sion to the boNpitnl the followinp after- 
noon a blood .supar of •M4 was found, 
with a plasma CO, combininp power of 
20.2 volume.s per cent. IVith the ad- 
ministration of 50 units of Insulin 
hyjjodermirally and 1000 c.c. of normal 
! .aline by the vein the .abdominal pain 
disappeared conipletcl.v in three-quar- 
ter,-. of an hour and the abdomen bo- 
r.ime soft. 

.Attention is called to the infrequency 
of reports of similar case.-i. but the ob- 
seiwations of McKittrick arc quoted. 
Ti'c e are <1) Patients that have been 
.• tudied with operation'-- and no surpical 
bsion found .'-uppc'-ted before the opera- 
tion a v.-ide -pread abdominal manifesta- 
tion as till' cau-'e of the suspccteil ab- 


dominal patholopical process. (2) In 
diabetic coma vomitinp usually precedes 
the pain, while in pre-coma cases with 
surpical complications the pain usually 
precede.s the vomitinp. (.3) AVhen ap- 
propriate therapy is applied, sipns 
and symptoms due to acidosis clear 
promptly, while those of surpical condi- 
tions usually propress. The various 
possibilities as to the cause of the pain 
ate discussed. Dilatation of the stomach 
is dismissed with the statement that it 
is common knowledpe that pastric dila- 
tation does not produce a true spasm of 
the abdominal muscle, and that ■\vhile it 
does produce discomfort, rarely if over 
does aponizinp pain result. Hejiatic 
en^orpement was also supposted as an 
explanation, which scarcely seemed to 
bo an adequate reason, since enporpe- 
ment of the liver as seen clinically, 
rarely if ever produces a syndrome 
comparable to that under discussion. 
Dehydration fails to explain all the 
facts except that it is an early findinp 
in many procoma cases, the majority 
of whom certainly present no similar 
abdominal sipns or symptoms, and 
-n-hen dehydration is found in other 
clinical conditions such sipns and symp- 
toms are not observed. In the case re- 
ported it would scarcely seem that aci- 
dosis be the cause of the pain since 
acidosis persisted after the pain sub- 
sided. It is further suppested that the 
Insulin was scarcely the sole factor in 
controllinp the siTuptoms, since a blood 
.supar of .180 was found after the symp- 
toms had entirely disappeared. 

The condition described b.v Edsall 
called heat cramp is discussed and at- 
tention invited to the fact that this con- 
dition is apparently in some way asso- 
ciated with chloride deficiency and that 
the administration of salt solution not 
only promptly controls the symptoms 
but will prevent them. The further 
emphasis on the possibility of the case 
reported havinp somethinp to do with 
chloride deficiency is refernce to the 
condition known as “pa.strie tetany," 
which is associated -with pyloric ob- 
sti uction and characterized by vomitinp 
and not only abdominal pain but also 
pain in any proup of muscles that are 
viporously exercised. As an explana- 
tion of abdominal pain in acidosis it is 
suppested that the chain of events pro- 
ducinp the abdominal symptoms prob- 
ably develops in the order of improper 
fat oxidation, acidosis development, 
n.'.usca and vomitinp, the depletion of 
body chloride because of loss of hydro- 
chloric acid, the exercise of the ab- 
dominal muscles as the result of the 
vomitinp. hence the pain and hence the 
iilicf offered by the administration of 
srdium chloride solution intravenou.sly. 
It i.s admitted that these arc merely 
pnstulatc.s in this case bccau.se no blood 
chloride determinations were made, but 
it is suppested that such determinations 


mipht not have been a true index to the 
total body chloride, as plasma chloride 
may remain normal while the chloride 
content of the body as a whole may be 
markedly reduced. 

Virpil E. Simpson, Louisville. 

Gauss, Harry. 

The Interrelntionnhip of Gastrn- 

intestinal and Renal Disease. .•Inn. 

hit. Med., IX, 1,77.7, April, in.u. 

Attention is invited to a relatively 
small proup of cases in which a differ- 
entiation between diseases of the kidney 
and diseases of the pnstro-intc.stina’l 
tract are diflicult. The anatomic, neiir- 
olopic and metabolic relationships be- 
tween these systems is offered as an 
explanation of reference of symptoms 
from one system to the other. The 
juxtaposition of the kidney to the liver, 
the duodenum, the hepatic fle.xurc of 
the colon, the stomach, the spleen, the 
pancreas and dcscendinp colon are 
ofl'ered as reasons for the anatomical 
relationship. 

The nerve supply of both these 
systems contains autonomic fibens of 
both vapal and sympathetic types and 
which have passed for the most part 
throuph the celiac plexus. The balance 
that is normally maintained as to the 
proportion of certain substances which 
are excreted in the stools or in the urine 
is offered as some explanation for the 
metabolic relationship. No adequate 
explanation is offered for the exact 
mechanism involved in these intorre- 
Intion.ships that conceal the secret of 
functional disturbances set up in one 
.system ns a result of a diseased process 
located in the other. These reports are 
piven to illustrate examples of renal 
disease that presented essentially pas- 
trointestinal symptoms in the author’s 
experience. The discussion closes with 
the followinp postulate. 1. The renal 
and pastro-intestinnl systems arc re- 
lated anatomically throuph their juxta- 
position and their lipamentous attach- 
ments and ncurolopically throuph their 
common innervation. 2. The followinp 
renal disorders have been reported as 
beinp common sources of pastro-intos- 
tinal .symptoms: stricture of the ureter, 
hydronephrosis, movable kidney, pye- 
litis, stone. 3. In these conditions ex- 
amination of the urine m.a.v reveal no 
definite abnormality and therefore be 
of no aid in diapnosis. 4. Physical ex- 
amination may be helpful in elicitinp 
characteristic pain or tenderness on 
palpation of the kidneys or ureter.® 
where they cross the pelvic brim, or at 
the lower ends within the broad lipn- 
ments. 5. A definite diapnosis can 
usually be e.stablishcd by means of 
ureteral catheterization and uropram®. 

Virpil E. Simpson, Louisville. 
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LEAKV, TtMOTHY. 

1. Atherosclerosis — Special Consid- 
eration of Aortic Lesions Arch- 
ives of Pathology, 21 :J,, p. 1,59, 
April, lose. 

The author concludes from a care- 
fully conducted study of human ma- 
terial obtained at autopsy that all the 
lesions of aortic atherosclerosis, save 
early mucoid changes in the intima, are 
due to the presence of cholesterol. The 
lesions are primarily intimal and de- 
pend for their nutrition upon imbibi.- 
tion through the endothelium. Varia- 
tions in the structure and appearance 
of the lesions depend upon the age of 
the subject and of the lesions them- 
selves. In youth atherosclerosis of the 
coronary arteries is marked by an in- 
crease of subendothelial connective 
tissue. It is loose textured, possesses 
no collagen, and is associated with small 
groups of lipoid cells (lipophages). In 
the fourth and fifth decades of life col- 
lagen formation takes place and results 
in the production of true scar tissue. 
In old age lipoid cells accumulate in 
masses with scant fibrous tissue, and 
because of failing nutrition necrosis 
takes place with the fonnation of 
atheromatous abscesses. Occlusion of 
the vessel lumen in youth is due to 
thrombosis following an acute fibrinous 
necrosis in the subendothelial layer 
which extends to the endothelium. In 
old age occlusion is due to the rupture 
of an atheromatous abscess into the 
lumen. 

In youth the young fibroblasts meta- 
bolize the lipoid and, without an accom- 
panying formation of collagen, minimal 
scarring takes place. As age advances, 
cholesterol metabolism within the lipoid 
cells is slowed, collagen is formed and 
heavier scar tissue is produced. With 
failing nutrition through the scar tissue 
the deeper layers necrose and secondary 
atheromatous abscesses are formed. In 
old age cholesterol metabolism ceases, 
lipoid cells accumulate in masses, nutri- 
tion to the area fails, and a priinaiy 
atheromatous abscess results. The 
lesion in the ascending arch of the aorta 
does not follow this rule. Cholesterol 
metabolism continues unabated in this 
part of the vessel and the connective 
tissue formed remains as in youth, 
which results in minimal scar forma- 
tion. Calcification arises in connection 
with necrobiasis or after necrosis has 
developed and marks the sites formerly 
occupied by living tissue. Factor.^, such 
as hypercholesteremia, thjToid secre- 
tion and iodine, age, stress, infection 
and injury, and toxic factors are dis- 
cussed, but are held to be factors which 
influence onlj' the deposit of cholesterol 
within the arterj' wall. The nutrition 
of the lesion within the wall the author 
believes to bo wholly by imbibition from 
the blood stream through tlic endothe- 
lium. He denies to the vaso vasorum 
any influence in the proce.^s. The paper 


is profusely illustrated with beautifully- 
prepai-ed microphotographs. 

In the second paper the author re- 
views the criticisms of experimental 
evidence pointing to cholesterol deposi- 
tion as being the cause of atheroscler- 
osis in man and reiterates the evidence 
of its being the only etiological agent at 
work. Theses arguments need not be 
summarized in this review. In the re- 
viewer’s opinion the w’hole question of 
the etiology of human atherosclerosis 
remains much as it was before. The 
cause or causes remain obscure and are 
probably varied in nature. 

N. W. Jones, Portland, Oregon. 

Watson, W. L., and Bancroft, F. W. 
H y per t rophie Cricopharyngeal 
Stenosis. S. G. O., Vol. C2, No. 3, 
pp. 021-G2J,, March, lOSG. 

The authors repoi’t in considerable 
detail a case of a middle aged -woman 
who presented a benign tumor of the 
cricopharyngeus muscle due to hyper- 
trophy and degeneration of its fibers 
together with intracellular edema. The 
syndrome of which the patient com- 
plained caused the authors to diagnose 
upper esophageal obstruction due to a 
parathyroid tumor or an atjTpical thy- 
roid tumor. 

At operation the condition was 
thought to be an inoperable neoplasm. 
The tumor was sectioned longitudinally 
down to the mucosa, in much the same 
manner as was described by Rammstedt 
in relation to the hypertrophic pyloric 
sphincter, and a segment of tissue re- 
moved. 

The post-operative course was stormy 
incidentally, but the patient recovered 
completely and is now -well. 

Eight figures accompany the article. 

Nelson M. Percy, Chicago. 

OcHSNER, A., Gage, M., and Hosoi, K. 
Treatment of Peptic Ulcer liascd 
071 Physiological Principles. S. G. 
0., Vol. C2, No. 2-A, pp. 257-271,, 
Feb. 15, 193G. 

The authors point out a group of fac- 
tors in proper sequence and combina- 
tion as a possible cause of chronic 
peptic ulceration. They are divided into 
the uncontrollable group and the con- 
trollable gi'oup. The former group of 
factors which in reality are predispos- 
ing causes are: (1) tissue susceptibility 
and (2) constitution predisposition. 
They represent inherent qualities of the 
organism and ai’e neither alterable or 
controllable. The latter group of fac- 
tors, which may be called precipitating 
factors, are controllable and amenable 
to treatment. They arc hyper.=ecretion 
and hyperacidity, focal infection and 
gastric trauma. 

From a series of shunting experi- 
ments the author concludes that hyper- 
secretion and hyperacidity are the most 
important precipitating factors. Gastric 
trauma is probably the least important 


of them. Hyper.secretion is best con- 
trolled by establishment of a normal 
pyloric function, the avoidance of cer- 
tain activities which incrc.ase gastric 
acidity and secretion — smoking, e.speci- 
ally of cigarettes, inge.=tion of alcohol 
and condiments. Neutralization of the 
gastric acidity is best accomplished by 
frequent small feedings. Calcium car- 
bonate is the best alkalie for that pur- 
po.se. 

All foci of infection mu.st be removed. 
Only a bland diet containing no rough- 
age should be allowed. 

The surgical treatment of peptic ulcer 
consists largely of the treatment of 
complications, such as mechanical ob- 
struction, perforation, reiieated hemor- 
rhages, and danger of malignant 
change. 

Gastro-enterostomy is the operation 
of choice in cases of pyloric obstruction 
with hypoacidity. It should not bo done 
in cases wdth marked hyperacidity be- 
cause of the increased susceptibility of 
the jejunal mucosa to the acid gastric 
chyme. In those cases ga.stro-duodcnos- 
tomy is preferable. The chronic cal- 
loused ulcer in the .stomach which does 
not i-eadily respond to medical treat- 
ment should be operated upon and 
radical re.section done. 

Ten figures and a large bibliography 
accompany the article. 

Nelson SI. Percy, Chicago. 

Shallow, T. A. 

Combined One Stage Closed , Method 

for the T/rafmenI of Pharyngeal 

Diverticula. S. G. O., Vol. G2, No. 

3, pp. C21,-0,i3, March, 193G. 

As a matter of definition and for the 
sake of clarity and the advancement of 
our knowledge of pharyngeal diverti- 
cula, the author points out that there 
are no recorded ca.ses of true pulsion 
diverticula of the esophagus. The re- 
ported cases of diverticula of the e.so- 
phagus are traction diverticula; all re- 
ported pulsion diverticula have been 
pharyngeal in origin. In support of this 
view the work of Killian, illognihan 
and Jamison is cited. The anatomical 
work of Killian and Jamison showed a 
small area of weakness in the pharyn- 
geal wall. That area is a “slit between 
the pars fundi-formis of the crico- 
pharyngeus muscle and the upper cir- 
cular fibers of the esophagus. In this 
slit the recurrent nerve passes through 
to divide into the anterior and pos- 
terior branches.” A branch of the in- 
ferior thyroid artery and vein and a 
bundle of lymphatic ve.“sels pa.s.'cs 
through this hiatus. The pre.=oncc of 
the recurrent laryngeal nerve in this 
area explains the symptom of hoar.se- 
ness which was pre.sent in nine of the 
authors cases. The presence of a larger 
re.si.stant artery there may explain the 
occasional double diverticula smm. A 
diverticulum can arise from any portion 
of the pharj'nx which is per-forated by 
a branch of the inferior thyroid artery. 
The most common areas are ; Mo.^t fro- 




The Crcamnlin Automatic Drip Control now 
tnahei a simple routine of the continuous 
drip treatment of peptic ulcer with colloidal 
cream of aluminum hydroxide (Crcamalin). 
• • The continuous acid adsorption method 
apparently represented, on the basis of re- 
sults reported, a superior therapy in peptic 
ulcer. Its application was limited, how- 
ever, because of difficulties encountered in 
attempting to effectively administer the ncu- 
traliring agent as a continuous drip. The 
Crcamalin Automatic Drip Control has cn- 
tirclv overcome these limiting factors and 
the gastroenterologists now have at their 
disposal an apparatus that permits a routine 
institution of this treatment. ««THE CON- 
TINUOUS DRIP METHOD Winkclstein ’ 
first reported on the continuous neutraliza- 
tion method. Woldmin and Rowland' later 
reported on a continuous neutralization 
method that utilized an adsorptive agent. 
Cream of colloidal aluminum hydroxida 
(Crcamalin) is especially suitable as a neu- 
tralizing agent, as one volume will combine 


with 14 to 25 times its own volume^ of tenth 
normal hydrochloric acid by physical fixa- 
tion without any dangers of alkalosis and 
without toxic effects of any kind. • • Wold- 
man and Rowland, summarizing their expe- 
rience, reported that by this method symp- 
tomatic relief is usually prompt, and x-ray 
evidence shows that an ulcer niche may com- 
pletely disappear in seven days. A con- 
stant achlorhydria is produced as evidenced 
by frequent day and night sampling. The 
method is entirely compatible with any type 
of dietetic treatment. There is very little 
discomfort, and functional rest of both the 
secretory and motor function of the stomach 
may be allowed in larger measure during 
the 'period of healing, e o DESCRIPTION 
OF THE CREAMALIN AUTOMATIC 
DRIP CONTROL. This consists of a 
cylindrical metal container with three com- 
partments, and a single glass bottle whose 
outlet is connected by a long rubber tube 
to an indwelling Levin tube. The rate of 
flow of the drops is controlled by a sight 



Gastric ulcer on the 
lesser curvature at the 
beginning of treatment. 



DRIP CONTROL 

by the CONTINUOUS DRIP METHOD 



Seven days later: Ul- 
cer deformity in entirclv 
s;onc. 


valve s!ul remain': const.ant wherever ect. 
The apparatu". iv compact, ntiirdy, automatic, 
trouble-free, .and requires .a minimum of .at- 
tention. No epeciai rktll is required, .and 
it is easy for .a doctor or nur.se to le.arn to 
oprr.atc it.a»WHAT IS CRCAMALIN? 
Crcamalin is a r.pcciaily prepared colloidal 
cream of aluminum hydro-vide. The technic 
employed in dispcrr.inf; the colloidal parti- 
cles yields a product of unusual ncutr.alii- 
inf: action, one volume comhininc with at 
least fourteen limes its volume of tenth 
normal hydrochloric acid in one hour by 
physical fixation. It is ,a pearly white, 
ampilotcnc, creamy substance, Crcamalin 
has htcii used orally in the trc.aimcnt of 
thousands of eases of peptic ulcer with 
praiifyinf; rcnulir. Crcamalin ir. especially 
effective in the continuous drip treatment 
because it posses.' cs the necessary .adsorp- 
tive action and docs not cloR. Large dos- 
.agc can he .administered without distur- 
bance to the acid-base balance. It is free 
from dangers of alkalosis and secondary 


acid secretions. • • THE CREAMALIN 
DRIP TREATMENT. The usual routine 
is to hospii.alirc the patient and administer 
Crcamalin as a continuous drip for .1 pe- 
riod of seven to ten days. About a pint of 
Crc.arnalin is .administered every 24 hours. 
Tile results with this treatment have been 
.s.ati*-faclory, especially in the management 
of bleeding ulcers. ••WRITE FOR DETAILS 
The treatment of peptic ulcer by the con- 
tinuous drip method with Crcamalin utiliz- 
ing the Crcamalin Drip Control merits the 
clinical consideration of gastroenterologists. 
Correspondence is invited, relative to pur- 
chase or loan of an apparatus, and material 
for a clinical evaluation of this method. 


' Winkcljicm. Atlicf: A New T)irr.ij'y of Peptic Ulcer 
An J. Mctl Pel I't f.US. May. 1033 

: WoMn-tft, IMittri! g . M D anil Rotilnitil. Vernon C, 
7,1 D : Contimiou' Acid A.Porption by Aluminum 
Hjilrojiilc Dtip in the Trnlmcni of Peptic Ulcer 
The Review of GvJtroentctolopy. Vol. 3 No. 1, p. 27-3S 
(March, 1030) 
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K ONS YL 

The Miicilani'enous-Fotming Fart 
of the Plantago Ovata 

Promotes Peristalsis By Bulk 
and Lubrication 


ADVANTAQES 

1 Safe 

2 Effective 

3 Non-Habit Formms; 

4 Easily Taken 

5 Priced for People of Limited 
Means Who Have To "Take 
Somethinf’” Every Day. 

A Teaspoonfid Makes A Tumblerful Of "Jelly” 

Burton, Parsons & Co. 

(Esttihli^hfd rSS^i 

Washington, D. C. 


BILE SALTS 

Fairchild 

The sodium jrlycocholate and tauro- 
cliolalc, the salts of conjugated colic 
acids in their native association as 
separated from fresh ox gall. 

A stable dry powder; uniform in com- 
position; efTicient for the well known 
therapeutic uses of ox-gall — in disorders 
due to faulty bile functioning. 

Rile Salts preferably to be dispensed 
in capsule by itself, or in combinations 
in powder. 

OITcrcd in powder, % oz., 1 oz. vials; 
in capsules, each three grains Rile Salts. 


Fairchild Bros. & Foster 

New York 


quently from the commonly described area above the cri- 
cophahjTiKeus muscle; more often on the loft side. The 
next place in the order of frequency in the authors scries 
of cases was the Killian-Jamison area below the cricoph- 
arynceus muscle. The location least frequently found to 
be the point of origin of these diverticula has been throuph 
the lower portion of the inferior constrictor muscle, a site 
for another branch of the inferior thyroid artery. 

The symptoms of pharyngeal diverticulum arc difTicult 
and noisy deglutition, vomiting, hoar.seness and occ.-isinn- 
ally a tumor palpable in the neck. The diagnosis is es- 
tablished by X-ray examination or by esophagoscopy. 

The prognosis in this condition is much better than it 
was some years past. The condition is recognised earlier 
today. 

The author is distinctly not in accord with those who 
advocate the two stage operation because of the proba- 
bility of mediastinitis following a one stage operation. He 
is of the opinion that mediastinitis has been a rare com- 
plication in recent years. In his series of 70 cases there 
were 2 deaths, one from uraemia, the other from pneu- 
monia. Pulmonary complications not infrequently follow 
the operation. 

A detailed account of the authors technic is given. 

Eight figures and a bibliography accompany the article. 

Nelson M. Percy, Chicago. 

Rosenblate, a. J., Goldsmith, A. A., and Str.\uss, A. A. 
A Sinnmtn-u of licgional Ucitig. J. A. M. A., Vol. lon, 
pp. 1770-1780, May 23, 1030. 

For the past thirty years a number of granulomatou.s 
lesions of the intestine have been mistaken clinically for 
malignant or appendicial lesions.' In 1932 they were de- 
scribed as a regional ileitis, and a year Inter ns a cicatriz- 
ing enteritis. 

The etiology of the condition is not known, but infection, 
especially anaerobic, is a possible cause. The pathologic 
lesion is a proliferation of the somatic cells of the” intes- 
tinal wall and the hematopoietic cells. The coats of the 
intestine are edematous and thickened; the mesentery is 
thickened and the glands hyperplastic. The lumen gradu- 
ally becomes narrowed because of fibrostenosis. Frequently 
there is perforation with localization of a mass in the 
right lower quadrant. 

Jlicroscopically, there is an acute, sub-acute or chronic 
infiammatory reaction with giant and epithelioid cells 
present. 

Clinically, it is characterized by a low-grade fever 
having periods of normalcy, diarrhea containing mucus 
and occult blood, anorexia with loss of weight and secon- 
dary anemia, dull cramp-like pain in the right lower quad- 
rant, moderate leukocytosis and rapid pulse. Stenosis 
occurs in the later stages. 

X-ray after an opaque meal shows filling defects proxi- 
mal to the cecum, abnormal contour of the tenninal loop 
of the ileum, and dilatation of the ileac loops just proximal 
to the lesion. 

The treatment is surgical removel of the diseased area.' 
of the intestine with later anastomosis. 

Francis D. Murphy, Jlihvaukee. 

Barenberg, l.ouis II., Levy, M'alter, and Grand, Mii.to.n 

J. II. 

.iv Kpiih'tnic of InfcctiouF. Diarrhea in the Nev'-ISnrn. 
J. A. M. A., Vol. too, pp. 1250-00, April 11, 1030. 

Infectious diarrhea is a condition characterized by .‘sud- 
den onset, slight fever, dehydration, and complicated by 
upper re.spiratory and middle ear infections. No specific 
etiological agent has boon i.solated to account lor this 
.syndrome and there is no characteristic pathology in the 
gastro-intestinal tnict. 

Epidemics of this syndrome have in the past been re- 
ported on two occasions. Within the last yc.'ir four .such 
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epidemics have been reported in New 
York City institutions. 

This is the report of an epidemic oc- 
curring in Morrisania Hospital in 
1!)35. Of 43 infants in the nursery at 
the time of onset, 32 developed the dis- 
ease. Fourteen of these babies died. 
The morbidity then was 74 per cent and 
the mortality, 43 per cent. 

All the babies were normal, healthy 
infants previous to the onset. All 
patients showed a low grade fever 
never going higher than 103. Diarrhea 
was present almost from the onset in 
all cases. There were about six stools 
per day and all W'ere markedly acid in 
reaction. Vomiting w’as present, but 
only in a few of the cases. The average 
weight loss in infants who recovered 
was about eight ounces, w’as gradual 
and occurred mainly in the heavier 
babies. In those w'ho died the loss was 
about 23 ounces and was accompanied 
by severe dehydration. 

The age of onset varied from two to 
twenti' days. The fact that the onset 
was so soon after birth indicated a 
short incubation period. 

All the babies affected w-ere isolated, 
sterile, technizue was instituted and all 
possible sources were cultured for eti- 
ologic agents, but none was found. 
They were treated so as to prevent de- 
hydration and nutritional disturbances. 
Only in cases of severe vomiting w’as a 
period of starvation instituted and in 
only the most severe cases of vomiting 
was gastric lavage done. They weie 
given 15 c.c. of protein milk with 3 per 
cent of carbohydrate alternating with 
one ounce of 1 per cent saline solution. 
In addition, 5 min. of epinephrine 
1:1000 solution was administered hypo- 
dermically every three hours to prevent 
circulatory collapse. 

Necropsy did not show a pathogenic 
picture in the gastro-intestinal tract to 
indicate a primary intestinal infection. 

Francis D. Murphy, Mihvaukee. 

NUTRITION 

Goldzieher, Max A. 

Chronic Hypoglycemia. Endocrin- 
ology, Vol. 20, No. 1, lOdG. 

One of the most valuable features of 
this contribution is a classification of 
the different types of response obtained 
to the glucose tolerance test in a large 
group of chronic hypoglycemics. Gold- 
zieher was able to distinguish 6 rather 
distinct types of response, as follows: 
(a) low fasting level, normal rise and 
return to the fasting level; (b) low' 
fasting level, small rise and return to 
the fasting level; (c) normal fasting 
value, no rise and slow consistent below 
the fasting level (this type w’as twice 
as common as any of the other types) ; 
(d) low normal fasting value, small 
rise and substantial terminal drop; (e) 
low' fasting level, sudden high rise, slow 


return and deep terminal drop (diabetic 
type) ; (f ) very low fasting level, fairly 
good rise and early drop to a low point. 
All these types are found with equal 
frequency except (c). The actual causes 
of hypoglycemia are apparently many 
and of wide spread type, for only about 
80% can be i-ef erred to hyperinsulin- 
ism, and the others are referred to liver 
damage and exti-a-pancreatic endocrine 
factors. Of the types said to be of 
pancreatic origin, roughly 28% were 
associated with diseases of the pancreas 
and the balance regai'ded as functional 
hyperinsulinism. The surgical removal 


of normal pancreatic tissue in patients 
for the relief of hypoglycemic symp- 
toms proved to be a great clinical dis- 
appointment. The reviewer I'emembers 
that Banting showed several years ago 
that a dog could not be rendered dia- 
betic even by the massive injection of 
glucose so long as even a very small 
portion of the pancreas remained. It 
is now practically certain that many 
hypoglycemics with symptoms of a dis- 
agreeable nature owe their trouble to 
endocrine disturbances other than pan- 
creatic overfunction, just as we believe 
that many persons with chronically low 



DIET-ALKALI versus LAROSTIDIN 

The Sippy treatment, in us various modifications, is so 
restrictive as to be irksome to many ulcer patients. They 
find life a sorry burden. 

With the Larostidin treatment there is a minimum of 
restriction. The diet is rapidly increased to normal, there 
is no interference with the patient’s business or social 
duties, and there is a remarkable uplift of the spirit that 
has been smothered by the chronic infirmity. 

It has been demonstrated*, moreover, that 70% of the 
diet-alkali failures make a favorable response to Larostidin. 

It would seem advisable to start ulcer patients on 
Larostidin right away 

*Journal A.M.A., April 25, 1936, page 1457 
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is only one feafure of 
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. . . The “BuITcred” neutral ant- 
acid. The quantity in the largo 
size bottle has been increased from 
IG to 18 oz. at 710 increase in price, 
making in effect a lOf'e reduction 
in price to the patient. 

The do.sage of TRI-CALSATE over 
n period of time i.s considerably 
less than when the alkaline antacids 
are prescribed because it does not 
stimulate the secretion of gastric 

nci. 

TRI-CALSATE is a powerful neu- 
tralizer of gastric HCl . . . The 
buffering effect of its end salts pro- 
tects against a harmful alkalosis. 
TRI-C.\LSATE is non-toKic and 
non-irritating. Patients like it be- 
cause it is palatable and easy to 
t.'ike. 

TRY TRI-CALSATE . . . avail- 
able on prescription at your phar- 
m.acy or direct in -1 or. and 18 oz. 
bottles. 



rU'n'r for trt^l apf cr-i* 

F. H. PAXTON & SONS, 

INCOPPORATED 
.^fanafacfarTngr Pfiarmarrutical 
CArmiif* 

A51E. OMoSi. CbtMso, in. 


basal metabolic rates owe their bio- 
chemical pattern to disturbances other 
than hypothyroidism. In the true or- 
ganic hyperimsulinism due to fibroid and 
adenoma and cancer of the pancreas, 
relief may be c-xpected from surgical 
intervention to the same degree as in 
toxic lesions of the thyroid. The other 
cases disassociated from organic or 
‘functional” pancreatic disorder form 
at present an attractive field of 
romance. The most common clinical 
manifestations of hypoglycemia were 
found to be: abdominal pain, excessive 
hunger or craving for carbohydrates 
with coresponding obesity, mild or 
severe fainting spells and tachycardia. 
Epileptiform seizures, speech defects 
and dysmenorrhea were also observed. 
Probably insufficiency of the pituitary 
and thyroid may eventually be found to 
bo factors in many of the obscure cases. 
Lee Martin’s paper giv'en at the 193G 
meeting of the American Gastro-enter- 
ological Association indicated that 
hypoglvccmia is a bewilderingly broad 
sub’ect in which known factors are yet 
in the minority. 

Beaumont S. Cornell, Fort Wayne. 

THERAPEUTICS 

WosiKA, P. H., AND Emery, E. S. 

The Effectiveness of the Sinpu 
lief/imen w Nc7(tralizina the Gas- 
frfe Jtiirc Paticyifs if the Anwynif 
of Alkali is Not Vainrd. Ann. Int. 
Med., Vol. fl. No. S. pp. 1070-1077. 
Peh.. 1P.J6. and The Value of a 
Mirftire of Pnyedered Milk ayid 
Alkali for Netitralhina the Gastric 
Aridity of Patients irith Peptic 
Ulcer, ditto, pp. 1078-1000. 

In -1C patients with duodenal ulcer 
lecciving the routine Sinpy treatment 
SO minute dav-long tests o^ gastric 
iiiice samples were made under strict 
.8inpv rules, varying from milk and 
cream only to “first day,” "seventh dav” 
and “fourth week” procedures. The 
free acidity was adequately controlled 
in more than one-half the patients and 
sj-mptoni': were entirely abolished in all 
cases. The data indicate that if the 
free aciditv does not rise above 20 after 
an alcohol test meal, the patient will 
obtain adequate control bv thi.s method. 
There seems to be no criteria to deter- 
mine which patients will be controlled 
in the large groun whose free aciditv 
(iocs go higher than 20 following an 
alcohol test meal. Calculations suggest 
tlmt 2~> to .50 times more alkali was 
given than should be ncccs.saiy theoreti- 
cally. If a routine treatment is iised, 
one can bo assured of complete neutrali- 
zation only if frequent aspirations are 
performed. 

It w.ns found that 12.3 gm. of a prep- 
.'■ration of powdered milk mixed with 
tne usual Sippy powder containing O.G 
rm. of calcium carbonate and 2.0 grams 
of sodium bicarbonate, and given at in- 
ti rv.als of one hour arc somewhat more 


etfcctive in neutralizing the gastric 
acidity than 90 c.c. of milk and crc.mi 
and the same powder given in the usual 
way advised by Sippy. 

Beaumont S. Cornell, Fort Wnyno. 

Klumpp, Theodore G. 

The Treatr/wnt of Pernieious 
Anemia with Ayitolyzcd lAvcr Con- 
cc7itratc. J. A. M. A., p. Isis, 
April 1, ISSO. 

Reimann in 1931 noticed that the 
antianemic potency of fresh liver w.as 
increased by digestion in normal human 
gastric juice. Similar results have 
been reported by various investigators, 
Herron and McEllroy suggested that a 
similar enhancement of potency could 
be obtained by autolysis. This was 
further influenced by Wills, who found 
that ordinary yeast was inert, while 
autlyzed yeast was effective in 
the treatment of tropical macrocytic 
anemia. 

The authors tried the therapeutic 
potency of autolyzed liver concentrate— 
Squibb (N.N.R.) for a period of two 
years, at the New Haven Hospital. 
They came to the conclusions that auto- 
lyzed liver concentrate is effective in 
the initial and maintenance treatment 
of pernicious anemia, that it is more 
potent than liver extract — ^Lilly, from 
the same amounts of liver, that the 
initial dose to produce maximal effects 
is that obtained from autolyzed liver 
concentrate derived from between 150 
and 200 of liver, and that the mainten- 
ance dose was between one and eight 
teaspoonsful daily and averaged three 
teaspoonsful. 

Francis D. Murphy, Milwaukee. 
Vinson, P. P. 

The Trcatmcyit ot Carcinoma of 
the Esophagus. S. G. 0., Vol. 02, 
No. S, pp. 81,0-81,2, May, HUSO. 

The surgical treatment of carciniima 
of the esophagus has been disappoint- 
ing because of the formidable nature of 
the operation and the highly malignant 
nature of these tumors. Roentgen R.ay.s 
and Radium have proved to be of little 
or no benefit because of the added dis- 
comfort they cause the already distres- 
sed patient. Electrocoagulation of the 
mass through the esophagoscope gives 
lU’omise of being a useful procedure. 
Intubation of the growth may be ac- 
complished by passing a suiLahle tube 
over a previously swallowed silk thrc.ad. 

Palliative gastrostomy and mcch.mi- 
cal dilatation of the stricture are the 
most widely practiced palliative pro- 
cedures. If the condition of the patient 
will not permit gastrostomy, dilatation 
of the stricture may afford relief for a 
period of from six to eight weeks. 
Further dilatations will continue this 
benefit for an indefinite period. 

In the rare cases of csophago-bron- 
chial or esophngotracheal fistula dilatn- 
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ticn should not be attempted but lecent 
haemorrhage the author considers, is 
not a contraindication to dilatation. 

Five figures accompany the article. 

Nelson M. Percy, Cliicago. 

ABDOMINAL SURGERY 

WOLFSON, W. L., AND ROTHF.NBEUG, 

R. E. 

Acute Noncahnlous Cholecystitis. 
J. A. M. A., Vol. 106, pp. 16TS- 
1980, June G, 19SC. 

During the past ten years Wolfson 
and Rothenberg have operated on 379 
cases of acute cholecystitis. Of these, 
31 were diagnosed as non-calculous 
cholecystitis, which diagnosis was con- 
firmed at operation. 

In going over these cases it was 
found that the incidence of acute non- 
calculous cholecystitis in this series was 
8.2 per cent; 58 per cent of the cases 
occurred in men. 

The usual symptoms of gaseous eruc- 
tations, aversion for fatty foods, and a 
history of previous attacks is not char- 
acteristic of these cases. The disease, 
however, is characterized by a higher 
temperature range, greater incidence of 
chills, greater morbidity and a greater 
incidence of perforation than other 
forms of acute cholecystitis. The eti- 
ology of the condition is believed to be 
a hematogenous infection rather than 
an obstruction in the cystic duct. 

Francis D. Murphy, Milwaukee. 

Knight, J. C., and Slome, David 

"Intestinal Strangulation.” Brit. 
Jour. Surg., US ;820-851t, April, 
193 G. 

This report deals with the results of 
a comprehensive experimental study 
and careful review of the literature. In 
considering statistical tables, all show- 
ing a high mortality in large series of 
cases of acute intestinal obstruction, the 
great lesson learned is the extreme 
urgency of the earliest possible diag- 
nosis and treatment in reducing that 
mortality. The particular interest in 
thi= study was the segi’egation of those 
cases of intestinal obstruction without 
circulatory involvement (due to neo- 
plasms, gall stones, foreign bodies, band 
compression, etc.) from those of acute 
intestinal strangulation (due to vol- 
vulus intussusception, hernia, etc.) 
where the essential pathological feature 
is venous strangulation of the intestine. 

Most previous experiments to find the 
cause of the toxemia developing in both 
types of cases have been done with oc- 
cluded but not strangulated loops of in- 
testines. Various factors found to play 
a part were nervous reflex action, bac- 
terial invasion, distention, dehydration, 
hypochloremia, and toxic substances 
developed within the bowel wall or 
bowel lumen. The striking rapidity of 
the appearance of collapse in cases of 
inte.stinal strangulation would eliminate 


many of the factors which could well 
explain the slowly developing symptoms 
in non-strangulating obstruction — for 
instance, in strangulation death may 
take place before there is any appreci- 
able drop in blood chlorides. It is the 
opinion of the authors that theie is 
produced in the gut wall in severe 
strangulation a depressor substance. 
This substance can be demonstrated in 
the wall and in the peritoneal fluid 
within an hour and even within the 


thoracic duct in forty to seventy 
minutes. It is this substance which ac- 
counts for the great fall in blood pres- 
sure. Less definite evidence is offered 
in reproducing the symptoms by injec- 
tion of this substance in normal 
animals. Accessory contributory factors 
that may play a part are the rhythmic 
alteration in distention and the length 
of the involved segment of bowel. Due 
to the fact that release of the strangu- 
lated bowel may pour into the circula- 
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tion larue quantities of dammed up de- 
pressor substance, the question is raised 
as to whether resection rather than re- 
lease of stranpulated bowel may not 
prove to be the safest procedure. Which- 
ever plan of treatment one follows, he 
will be impressed by reading this article 
of the importance of earlier dinpmosis 
and treatment. 

J. Duffy Hancock, Louisville. 

Fransee.n, Clifford C. 

TjCs Fixttilcs CholccyxtO'CoUqiicx 
Consceulives a Ja Litliinsc. (Doiir- 
icz-Da((t!Uc, Lille, France, 103C). 

A 04 pape monograph on the subject 
of cholecystocolic fistula gives a good 
i-cvicw of the subject and presents in 
detail a new case of the author. . He 
shows that such fistula is practically 
always tho result of gall stones, plus 
tho factor of infection and the com- 
monest mechanism is compressive ul- 
cei-ation by .i large calculus. The 
production of the fistula may be accom- 
panied by a most painful clinical epi- 
sode or bo ab,solutely unnoticed by tire 
patient. After the formation of tire 
fistula a period of symptom ameliora- 
tion usually occurs only to be followed 
by symptoms due to the infection of the 
bile passages. While a diagnosis might 
be tentatively made from history and 
physical examination, reliance must be 
placed upon the use of an opaque 
enema to fill the gall bladder. The 
prognosis is always serious and surgery 
imperative. Cholecytcctomy with suture 
of the colon gives T.ICr of cures. The 
case described by Vorhaus and Rogers 
in this Journal in April, IDR-l, is re- 
ferred to. 

Beaumont S. Cornell, Fort Wnyne. 

Fletcher, H. N., and Casti.eden, L. 

S. M. 

"Three Caxcs of Duodenal Dh'crti- 
enUnn itemoved by Operation." 
lirit. Jour. Surg., 23 :77G-7SG, 
April, 1036. 

Duodenal diverticula are cither pri- 
mriy or secondary. The secondary arc 
duo to traction of .some adjacent in- 
flammatory proco.ss and invariably 
occur in the first part of the duodenum. 
The primary are more common, and 
occur generally at the concave inner as- 
pect of the descending limb, only oc- 
casionally from the third and fourth 
portion and never from the first portion 
of the duodenum. They arc thin walled 
hcrni.T of the duodenal wall, consist of 
nnico'a. submiicosa, and possibly a few 
muscle fibers, are more frequent as age 
ndvanecs, and while usually solitary 
may be multiple. Perforation and even 
inflammation of the s.ac are very rare. 

Cases arc rather difficult to diagno=o 
symptomatically.' The pain is of the 
deep gnawing tjqio or charnctcrired by 
heavy discomfort in the epigastrium. 


The relation of tho pain to the intake 
of food is indefinite. While there .ire 
periods of especial distress there is 
seldom complete disgestiVe comfort Is'. 
tween attacks. The history is often a 
long one. Gastric flatulence .and belch- 
ing with only incomplete relief is sug- 
gesfivc. Vomiting, if present, may also 
be ineffectual in giving relief. 'Some 
tenderness in the region of the diverti. 
culum was found in all three cases re- 
ported. Diagno.sis will be established 
by the X-ray. The treatment in view 
of the rarity of inflammation and iwr- 
foration should bo non-surgicnl at finst. 
If the digestive symptoms persist, stasis 
can be demonstrated in the diverti. 
culum, and other possible causes can lie 
excluded excision should be done. This 
was not difficult in the three ca«es 
under consideration and tho rc.sults ob- 
tained wore most salisfactoiy, absolute 
relief in the two uncomplicated en'es 
and great improvement in the third 
where tlic diverticulum was acenm- 
panied by a pyloric adhesion. 

J. Duffy Hancock, Louisville. 

Fran.seen, Clifford C. 

GaxiroBtomy Feeding. J. A. .V. A., 
Vot. 106, pp. 1373-137C, April IS, 
1036. 

Tho ga.stro.stomy diets used in most 
hospitals, both large and small, arc 
usually very deficient in the caloric re- 
quirement of tho patient. They usually 
consist of milk, eggnogs, malted milk, 
broth, cream and lactose. 

Clinically it has been observed that 
lactose will cause diarrhea and flatiil- 
cncc, while experimentally it has been 
observed that from 40 to 50 per cent 
was lost so far as weight or energy re- 
lationship were concerned in the rat. 

The diet recommended here consists 
of sevcn-and-onc-half cups of o.ntmcal 
gruel to which corn syrup, melted but- 
ter, baby vegetable puree, brewer's 
yeast powder and tabic salt have been 
added, in addition to five poached egi’.s 
pu.shcd through a fine strainer. 

A special feeding consisting of .strain- 
ed orange, tomato or grapefruit juice, 
beef scrapings, iron and halibut liver 
oil is also given. 

The feeding schedule is as follows; 

1. Ono-and-ono-fourth cup“ful of 
feeding mixture at eight, twelve, two. 
four, six and eight o'clock. 

2. Special feeding at 10:00 A. .M. 

The first twenty-four hours after 

operation nothing is given by tuls‘ w 
that the sinus tract will become w-slW 
off. .Supplementary fluids of to per 
cent glucose or saline are iisuaily gi-’<n 
tbe first three day.s. 

Cereal and vegetable.') are not yivin 
until the full diet is adopted. The 
rpiantily of tho feedings is gr-vlually 
increased, until by the eighth day 
full diet mixture can be given. 

Francis D. Murphy, MiiwauV^. 
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“ . . . we know that in the infant and growing 
child alkali in excess of acid must be stored.” 

nT Groicth oiuf Dn-dopment o/ the Child, Part 111 . White Haute Con. 

f-% Ell - ferenee cm Child Health and Proteetian, iS'eta York, 19 !t, p, -/j. 

many diets are acid-formins 


A S pointed out in the Journal of the American Medical Association (Queries and 
Minor Notes, 103:701, 1934), . . most high carbohydrate foods of the artificial and 

refined types are lacking in the basic elements. These basic ions, such ns sodium, potas- 
sium, and calcium, arc necessary for the neutralization and excretion of the various acid 
waste products of the body. Hence carbohydrates may be implicated in the occurrence of 
such an acid state by displacing other nccessarj' food products from the dietary.” 

Ordinary cereals and cereal products, meat, and eggs — all produce an acid ash 
%vhon burned in the body, yet they form the mainstay of the average diet Although 
this preponderance of acid-forming foods is not definitely known to have great signifi- 
cance for the health of normal adults, a number of authorities advocate a basic or 
alkali-forming diet for children and pregnant women. 

INFANCY AND CHIDDIIOOD. ‘‘Alkaline dicta are essential for Infancy where growth is rapid," declares 
Shohl. lie calculates the need as 10 cc, excess of 0,1 normal base per kilo per day.* Babies fed on 
breast mill: stored an excess of base over acid, the ranee belnr from 81 to 66 cc. 0.1 N base per day, 
Is the findinr: of the Committee on Growth and Development of the White Hou^e inference on Child 
Health.* Lippard and Marplcs observed greater Increases In weitrht of infants rccelvlnjr basic diets 
ns compared with controls on ocld-formlnfr fcedlntrs.* 

PREGNANCY AND LACTATION. Shohl states, "Pregnancy and lactation require additional alkali — a 
minimum of 160 cc. 0.1 N base per day."* Coons and associates, from acid-base balances taken upon 
normal pregnant women rcceivincr basic diets, determined that the storage of basic substances was 
even greater than estimated by Shohl. "This may be some indication," they say, "of the magnitude 
of the maternal needs cxcluslvd of fetus."* 

As the chief alkali-forming foods are fruits, vegetables, and milk, the ordinary basic diet consisting of 
these foods Is hkcly to be low In calories and often docs not appease hunger. But Pnblum — the only base- 
forming cereal*— offerB a way to add mufTins. cereal, puddings and similar "filling" foods to the usual basic 
diet. Pnblum, moreo\er. Is richer than ordlnarj* cereals In calcium, phosphorus, Iron, and copper and 
supplies Mtamin*- A. B, and G, 


*-* lixblioffraphv on request. 


•Mead's Cereal (Pnblum In uncooked form) Is also base-forming. 
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SECTION Clinical Medicine: Diseases of Digestion 


A Classification of Gasfro-Duodcnal Ulcers on the Basis of Their Etiolosy 

By 

SAMUEL C. ROBINSON, M.D. 

CHICAGO, ILLINOIS 


T he progress of science in the past has, in a great 
measure, been aided by classification. This has 
involved the gathering together of a large mass of 
data followed by the orderly grouping of kindred facts 
into separate divisions. It was natural that the early 
groupings in any single branch of science were large 
and inclusive in their content. But knowledge is not 
a static thing nor should the earlier made classifica- 
tions, based on incomplete knowledge, remain static. 
In the light of further development and discovery, it 
is often necessary to break down the material into 
smaller sub-divisions and to shift some data from one 
group to another where they are later seen more 
logically to belong. This process of regrouping and 
reclassifying, of adding and subtracting until the kin- 
ship of each division becomes more definite and clear, 
contributes greatly to the general understanding of 
the subject. In all fields this process continues if we 
are willing to view each new development with objec- 
tivity and decline to cling to older classifications simply 
because they were the original ones or through our 
misguided attempts to do honor to their worthy prota- 
gonists. 

Even in the face of newer knowledge and continuous 
changes in our classifications and theories, it is sur- 
prising how many of the outn'orn interpretations cling 
to the literature. It is difficult to dislodge them be- 
cause repeated acceptance by great, though now de- 
ceased, authorities in their respective fields lends such 
prestige to these interpretations that the newer man 
with less weight of authority to his wiuting scarcely 
dares even to challenge them. The fact that in the 
earlier hypotheses there is often a kernel of truth, 
though this be encrusted with many irrelevant facts, 
makes it more difficult to get the whole subject re- 
opened for critical consideration. This situation is 
most true in the field of medicine which is as yet the 
least e.\'act of all the biological sciences; the field of 
gastro-enterology is no exception (1). 

Let us consider the mere matter of nomenclature in 
gastro-duodenal disease. 

The very term "peptic” is in itself a misnomer. The 
tei-m arose years ago ivhen it was thought that all 
ulcers were located in the stomach. It was therefore 
natural that the term "peptic” should be used to desig- 

Uepartment ot Medicine, Wcodlan-n Hospital, Chicaeo, 
Submittwl March 23, 1536. 


nate those ulcers. It was short and referred to those 
erosions originating in the areas of peptic cells. The 
term had an added connotation of a digestive process 
and gave implications of etiological significance. A 
"peptic” ulcer was one that occurred in the mucosa of 
the stomach lined by pepsin-secreting cells and was 
supposed to be the result of a process of self-digestion 
of an enzymic nature. Soon after the discovery of the 
Roentgen ray it was revealed that most of the ulcers 
that were supposed to be in the stomach were in reality 
located in the duodenum. The clinical picture of the 
two ulcers was the same and it is easy to understand 
why they were grouped together. Even now with a 
clearer understanding of these disease entities, differ- 
entiation is difficult. The term “gastric” is used inter- 
changeably with “duodenal” and only the keen clinician 
possessing a well grounded understanding of the 
history and physical findings and a familiarity with the 
anthropometric differences of the two types is able to 
make the differential diagnosis successfully (2). So 
it is easy to see how these two differently situated 
ulcers were considered as one, and gastric in location. 

Fifty to one hundred years ago the autopsy was the 
main source of histopathology and its relationship to 
clinical findings. And it is a well known fact, sub- 
stantiated by pathologists generally today as well as 
in Virchow’s time, that the incidence of gastric ulcers 
in autopsy material is greatest, whereas clinically the 
duodenal type of ulcer outnumbers the gastric about 
ten to one (3, 4). The X-ray gave this subject a 
tremendous impetus and revealed to the amazement of 
the older clinician that what was formerly considered 
a peptic or gastric lesion was in reality a Brunner’s or 
duodenal lesion in the great majoi-ity of cases. But the 
name stuck to this very day to confuse us and give 
false implications of its site and etiology, for most 
ulcers are not peptic in their location nor are they 
caused by self-digestive enzymic action. “Brunner’s 
ulcers” would be more appropriate but the same objec- 
tion holds here, namely attention is focussed on the 
nature of the cell, in which the ulcer develops, which 
in itself has no relationship to the etiology of the dis- 
ease, and further many ulcers are gastric in location. 

However the duodenal and gastric ulcers do have 
these two important facts in common: First, embry- 
ologically the duodenum and stomach arose from the 
same anlage in the gastro-intestinal tube (the duo- 
denum is in reality more a part of the stomach than it 
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is of the intestine), Co) and second, that portion of 
the jrnstro-intestina] tract where most ulcers develop, 
namely, the lesser curvature and the duodenum, re- 
ceives the bulk of the nerve supply. 

From the forepoinfr it would .seem wi.se to drop from 
u.sape the term “peptic” in connection with pastro- 
inte.stinal ulceration. 

ET10L0GIC.\L BASIS OF CLASSIFICATION 

Clinical vcrsv.’s Pathnlntjicttl. The classification, pre- 
sented in thi.s paper is made chiefly on a clinical and 
etiolopical basis rather than on a pathological one. 
Ulcer.s produced by the identical cause may show a 
great variety of pathological changes and infinite 
gradations of them, depending upon their age, chroni- 
city, complications, etc. Ulcers of diflei-ent groups 
may present about the same liistopathologj- but as 
clinicians we arc more interested in their classification 
on an clioloi'icn) and pb.v.siological ba.sis than in the 
end micro-scopic slide which often ignores these 
factors. Always in the past we have allowed the path- 
ologi.st to dominate our thinking in the elucidation of 
disease. We had to square with his interpretation of 
dead tissue before we could proceed. This has applied 
to brain, heart, kidney, endocrine system, especially 
the thyroid, pancreas, to the gastro-intestinal sy.stem, 
and other viscera. 

Internists especially interested in unfolding the 
emotional factors behind many organic diseases in 
these .systems resent this restricting influence of the 
pathologist. His inability to show histopathological 
change in organs that we have seen to have positive 
clinical evidence of altered function and structural 
change merely speaks for the limitations in his field. 
Wo might quote a pertinent paragraph from Bentley 
and Cowdry’s book “The Problems of Blental Disorder” 
(C). “Suppose that some physicist tomorrow invents 
a microscope with much greater useful magnification. 
At once abnoiunality may bo seen where none was 
previously visible. But why confine ourselves to the 
microscope? Certainly there are other ways of re- 
cording abnormality of the human organism besides 
visual observation of fixed and sectioned tissue. For 
e.xamplc, the spectroscope may .show that a certain type 
of sugar is found in the urine of an athlete before a 
contest. This is an obsei-vation which may be recorded 
photographically ; it is a phenomenon which can be 
shown to occur regularly; by chemical methods the 
sugar may be estimated quantitatively. The .average 
histopathologist. nevertheless, will strenously m.ain- 
tain that there is no organic pathology in this anxious 
atliiele and that the disease is ‘merely functional.’ 
What the histopathologist really means is th.at after 
an autoi'.-y in this athlete no lesion would be visible 
in stained section of tissue, with a microscope of the 
type used in 10." i." As jihysicians we must accumulate 
the clinic.al evidence that proves the relationshij) of 
psyciiic trauma to somatic disease. Wc may then hope 
that the phy.siologist and pathologist may set to work 
and reveal the modu.s o/uroudf of the mechanism in- 
volved. In doing so the jiliysiologist will have to 
abandon liis laboratory animal. It would be well that 
some physiologist.s be made part of the “Department 
of Metiicinc” to catch up with what seems to be already 
proved by the internist. We must not subscribe to the 
statement tiiat “In the htstoiw of mcflicaf research one 


finds over and over again that progress in the know], 
edge of the pathogenesis of a disea.se is made oi-Jr 
after the disease c.an bo reproduced in l.nboraton- 
animals” (20). In the writer’s opinion thi.s can not 
be demonstrated for the following disease.-); chronic 
gastro-duodenal ulcer, irritable colon, ulcerative colitb 
thyrotoxicosis, neuro-circul.itory asthenia, many del 
generative diseases, etc. We must rely increa.sinylv 
upon human physinlogij as Sir Thomas Lewis iiw 
urged so eloquently in the last few years. In the future 
we shall advance our knowledge of visceral function 
and pathological physiology^ chiefly through clinical ob- 
servation. 

Many clinicians today stand ready to give up the re- 
lationship of the pancreas to diabetes bec.nuse the 
pathologist cannot find sufficient destructive evidence 
in the islands of Langerhans. This is gro.ss suhmis- 
sion to an illogical approach .and shows the crushiiiR 
hold the cel/u/ar theory of disease has on us’clinician.s. 
C.an the pathologist tell us from a cro.ss section of the 
nerve the number of impulses that are relayed to the 
cells in those islands? Can the pathologist tell us 
from the microscopic picture which cell in the island 
secreted one unit of insulin or portion thereof and 
which ten times that amount? Can he toll us much 
about the interplay of hormones? Can the pathologist 
tell us from the examination of ten specimens of 
human stomachs which one secreted lOfi — ^20(7. — 10?^ 
— or 80Cc of free hydrochloric acid? Wiich secreted 
a minimum, moderate and maximum amount of 
pepsin? Which were rich or poor in the intrin.sic 
factor of pernicious anemia? Which of the stomachs, 
samples of which he holds in his hand and enjoys the 
privilege of seeing, feeling, dissecting, staining .and 
subjecting to any chemical teat, I repeat, which of 
these .stomachs were hjqicrtonic in life, hypermotile, 
which only moderately so and which exhibited atonia 
or excessive reverse peristalsis? Which showed, clini- 
cally', hypersensitiveness to emotional disturbances and 
which were calloused to them? Which of the stornachs 
were subject to altered autonomic control to produce 
v.a.scular spasm, thrombosis and ulcer.ntion? tVhen 
the pathologists can answer these questions they may 
be able to nullify clinical observation.s, but not until 


then. 

These altered physiologic.al manifestations of the 
gastro-intestinal tract constitute the earliest sign,-? and 
symptoms of the sickness and distrc.ss for which 
seventy-five per cent of our patients see us. But the 
pathologist can as yet throw little or no light on the 
subject. The future may have a different story to titl. 
but until then we must, as clinicians, record our ob- 
servations meticulously, make our deductions and ad- 
vance our hypotheses for the etiology of disease and 
its i-ational therapy oven in the face of the patholo- 
gi.st’s ridicule (G). At a recent meeting one patholo- 
gist commenting on a paper dealing with the relation- 
ship of emotion.s to hypertension, said to the gro-d 
amusement of the audienco,“.as pathologi.st.-! wn have 
as yet not found the seat of emotions."® Shali 
shut our eye.s to the obvious nervous in.st.abilify in so 
many patients which causes patholngicid physio o,) 
■infl Kicorfiir.'il fb.'inve manifested in nearly lAcry 
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organ merely because the pathologist has not as yet 
been able to locate its source? This is indeed woi'ship 
of a false idol ! We should like to stress the point that 
no attempt is being made to minimize the tremendous 
importance of pathology in the field of clinical medi- 
cine. Attention is being drawn to its limitations today 
especially in the field of emotions and bodily changes. 
We are glad to note that some pathologists subscribe 
to this viewpoint and that their number is increasing. 
Inasmuch as our ultimate goal as physicians is the 
treatment of disease and this cannot well be attempted 
without an adequate knowledge of its cause, it seems 
desirable to formulate disease classifications from the 
etiological standpoint. The following classification of 
gastro-duodenal ulceration is made on this basis. It 
is not presented with any idea of finality, for we have 
seen before the need for constantly re-evaluating in 
the light of scientific advance, any classifications made. 
It is, however, presented as the most logical approach 
in the light of our present frontier of knowledge. 
Future explorations in the field may modify the classi- 
fication here presented. 

CLASSIFICATION OF GASTRO-DUODENAL 
ULCERATION 

I. DIRECT 

a. Traumatic 

1. Internal 

2. External 

b. Chemical 

c. Malignant 

d. Infections 

1. Tuberculosis 

2, Syphilis 

11. INDIRECT 

a. Psychogenic (common chronic ulcer; “Peptic” 

ulcer) 

b. HemoiThagic erosions — caused by: 

1. Nephritis, m’th or without arterioscler- 

osis 

2. Acute and chronic infectious diseases 

3. Debilitating and degenerative diseases, 

arteriosclerosis, atherosclerosis, amy- 
loidosis, etc. 

4. Post-mortem changes 

5. Vascular erosions due to cirrhosis of the 

liver, or any obstruction to gastric 
vessels — such as gall bladder disease, 
carcinoma, etc. 

c. Burns 

d. Brain Trauma — Especially to regions about 

the hypothalamus — tumors, inflammation, 

surgery 

e. Follicular ulcer 

f. Helena neonatorum 

DIRECT ULCERS 

The two major divisions of gastro-duodenal ulcers 
into Direct and Indirect makes clear the general lines 
of etiology. The Direct group of ulcers includes those 
that have their origin in the wall of the stomach and 
duodenum. No systemic factor is responsible for the 
lesions. Their etiology is to be found in the malignant, 
traumatic and chemical destruction of the wall itself 
where the process is initiated. This entire group con- 
stitutes but a small portion of all gastro-duodenal 


ulcers and emphasizes again that the greatest cause 
of these lesions comes from outside these structures 
just as we have learaed that emesis and stomach dis- 
orders are in a great percentage of cases extragastric 
in origin. 

a. Traumatic ulcers. The ulcers that follow internal 
and external trauma constitute a very small percentage 
of the Direct Vlcez's. They are very acute and short 
lived and have no resemblance or relationship to the 
chronic ulcer. 

Traumatic ulcers caused by the intake of sharp 
particles are very rare. Coarse food may cause a tem- 
poraiy break in the mucosa of the stomach but these 
heal very rapidly. Pins, tacks, glass or other sharp 
edged objects cause largei- and deeper breaks but these, 
too, heal rapidly, the most classic example being the 
tack swallower in a side show of a circus. X-ray 
showed twentj'-eight tacks throughout the gastro-in- 
testinal tract %vith some in the stomach but no ulcers. 

We have learned that if large portions of the mucous 
membrane and considerable submucosal structure of 
the stomach of animals are removed, chronic ulcer does 
not form. It does not matter how much aciditj' is 
present or even if acidity is added. The course is the 
same, namely, the ulcer heals rapidly, new mucous 
membrane bridging the defect. 

The same is true in man. “Wounds of the human 
stomach made by surgeons heal rapidly” (7). Bullet 
wounds of the stomach, as the army physicians have 
learned so well during the World War, heal without 
producing a chronic ulcer (8). All of this evidence 
would tend to prove the reparative powers of the 
stomach, its ability to heal small and large abrasions 
and the fact that hydrochloric acid and pepsin act in 
no wise as deterrents to the healing process (9). 

The injury to the stomach lining or submucosal 
structures from an e.xternal blow does not differ 
materially from a surgical injury or a bullet wound. 
There is very little in the line of destruction that a 
phj'sical blow would accomplish that could not be dupli- 
cated by a bullet. There might be some undermining 
of layers such as the muscularis or mucosa, but it is 
difficult to see why this pai'ticular damage would be 
more conducive to the production of a chronic ulcer 
than any anatomical damage produced by a bullet. It 
might delay healing and cause some hypertonicity and 
hj'perseci'etion but seldom if ever a chronic ulcer. 
Nearly all parenchymatous tissue manifests the same 
ability quickly to arre.st any inflammatory or destruc- 
tive process and even to la 5 ’' down its particular new 
cells. This of course takes place in the special medium 
of the damaged tissue whether it be an acid, alkali, 
bile or enzymic solution (9). This is part of a simple 
law of ev'olution, namely, that highly specialized cells 
adapt themselves to their particular media. Surgical 
removal of pieces of liver, uterus, kidney, pancreas, 
and bowel is followed by quick healing usually by first 
intention unless complicated by infection, bff hand 
one would think that hydrochloric acid, pepsin, bile, 
enzymic solution from the pancreas, putrefactive ma- 
terial from the bowel and rectum would not be ideal 
solutions in which to bathe healing wounds with their 
delicate fibroblasts and mitotic cells. But wounds heal 
in all these media and often vei'y rapidly. 

Crohn (10) cites several patients who developed 
chronic ulcers following external traumata. The list 
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is small and only after a thoroURh search of the 
domestic and forcipn literature is even this small 
number obtained. This alone .speaks for the rarity of 
the condition which would strike one as unusual con- 
sidering how common the chronic ulcer syndrome is 
in the general population namely, about o% to 10^. 
As .stated above, most ulcers caused by external trauma 
heal rapidly. If we do find in the very rare instance, 
that a pastro-duodenal lesion following external trauma 
persists and becomes a chronic ulcer in spite of the 
natural reparative tendencies of the organ, we must 
infer that there is some individual diathesis to the dis- 
ease. External trauma to about 5% to 10% of the 
population who have a liitent constitutional defect of 
their lesser curvature and duodenum might w’cll pro- 
duce a lesion here, not because of the trauma alone 
but rather due to the shock, the spasm and thrombosis 
that follow in susceptible individuals. It is interesting 
to note that nearly all of the cases cited in Crohn's 
paper are alono the lesser curvature and duodenum 
where over of the chronic ulcers naturally occur. 
The literature holds far more records of the sudden 
onset of chronic ulcer in patients who were in acci- 
dents u'ithoui any trauma occurring to the stomach. 
Accidents, not entailing any bodily injury whatsoever, 
may precipitate a chronic ulcer. The shock alone in 
these latter cases is sufficient to initiate an emotional 
upset leading to the spasm of the vessels and ulti- 
mately to ulceration. One cannot overlook the factor 
of shock and the resulting di.sturbance of the emo- 
tional equilibrium in any violent blow to the abdomen. 
The best of us would have some emotional reaction 
and to those more sensitive, the accident might serve 
as a "trigger-release” setting loose an outflow of 
stimuli that could not be controlled before actual 
ulceration would be produced. To ascribe the forma- 
tion of a chronic ulcer to trauma alone is to ignore 
the vast accumulated evidence of con.stitutional and 
personality uniqueness of the ulcer-type of patient 
which a blow cannot produce (2, 11). If we could find 
even a small series of cases in which a blow to the 
abdomen produced an ulcer along the posterior aspect 
of the stomach, where the psychogenic ulcer seldom if 
ever occurs, and in a short and stocky negress which 
type and race are practically free from the disease, 
we would say that the experimental evidence looked 
strong. 

The absence of any gastro-intestinal disturbance 
prior to trauma does not e.xclude, entirely, the exist- 
ence of ulcer. In some instances ulcers and scars in 
the gastro-duotlcnum arc found in the operating room 
and at autopsy without any former history of dys- 
pepsia. Nor docs the absence of a dyspeptic history 
exclude the ulcer type of indi%'idual who as yet has 
e>-capcd ga.'-tro-intcstinnl manifestations of his disease 
but is waiting for some “oppositional environment” to 
come along and permit dyspeptic response. This is 
our interpretation of most of the chronic ulcers fol- 
lowing e.xtornal trauma. In other words, trauma per 
sc cannot produce a chronic ulcer. 

Diaphragmatic hernia has been shown to produce 
gastric ulcer (flC). This would seem to be due to 
external trauma and is therefore placed under this 
licading. 

h. Cl.’uiiral Vlcfis. Strong alkalies or acids may 
produce ulceration but more often extensive scarring. 


The diet of some Ethiopian tribesmen, con.sistinp of 
capsicum and peppers, produces ulceration of the 
stomach. ‘ Alcohol has been .shown to produce le.sior? 
of the stomach. These ulcers are all very acute and 
subside -when the offending irritant is removed. 

c. Malignant Ulcers. The malignant ulcer is clasd- 
fied as belonging to the Direct Group rather than as 
being secondary to any chronic ulcer. It is presumed 
that there has been an hereditary transmission of a 
nest of cells in the stomach wail. At some predeterm- 
ined time they abandon their dormant hybernating 
state and break out as a malignant growih. This is 
an independent process and has no relationship to any 
other diseased states of the stomach. The proof th,at 
malignancy takes place in any benign ulcer has not 
been established (12). The evidence is mostly against 
any such conclusion. Most ulcers occur in the duo- 
denum, most malignancies in the stomach seldom in 
the duodenum. The site of most malignancies is .along 
the posterior aspect of the stomach and the immediate 
prepyloric region (13), few chronic benign ulcers 
occur in these locations; they occur mostly along the 
lesser curvature. Malignancy is associated with low 
■acidity or its entire absence; ulcer with it.s incrca.^e. 
The build of the ulcer patient is long and thin, that of 
the malignant patient may be of any type. There is 
also a difference in the age groupings at the time of 
onset in the two diseases. Carcinoma cuts across the 
lines of race, sex, age groups, build and pcr.'onality 
types (48) . Those who claim the relationship arc on 
the defensive and must produce the proof. It Is signi- 
ficant that those who argue for the malignant tran.'- 
formation of chronic ulcer have already reduced their 
recent estimates from 12% to 3%.* 

d. Infections. Ulcers of the gastro-duodenum 
caused by bacteria are due in most instances to tuber- 
culosis or syphilis. The clinical course of the ulcer 
itself may parallel the systemic disease. There may 
be some argument in favor of classifying these ulcers 
under the Indirect group inasmuch as the portal of 
entry of the organism probably is elsewhere than in 
the mucous membrane of the duodenum or stomach. 
The production of the ulcer, however, is due entirely 
to the intramural growth of the bacteria arnl the .sub- 
sequent destruction of tissue to produce the erosion. 
While the bacteria may be secondar.v to some original 
focus the erosion is primary and independent of any 
.systemic factor. 


II. INDIRECT ULCERS 
Most ulcers of the gastro-duodenum come under thi.s 
classification. Causes from outside these structures, 
such as psychic, to.xic, bacterial and so forth act to 
effect changes in the different layers of the stomach 
and duodenum. Sy.stemic diseases of diverse kinds 
may, as an associated disturbance, leave their imprint 
on the xmlnerable gastro-intestinal tract. The ulcers 
in this group are secondary to some other disea'cd 
process. They may be the major manifestation of a 
sy.stemic condition as the chronic ulcer is, or most 
incidental to it as arc the hemorrhagic erosions. 

a. Psychogenic Ulcer. This group alone is in the 
author's opinion the cause of about 0o% of all gastrr- 
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duodenal lesions. It is the common chronic ulcer 
generally designated as “peptic.” Earlier in this paper 
reasons were given for discontinuing the use of this 
word. Instead the word “psychogenic” seems more 
correct etiologically speaking. 

While there may be some difference of opinion as 
to whether the psyche alone can produce a gastrorduo- 
denal ulcer, an ever-increasing number of clinicians 
agree that it plaj^s some role. Dr. Ivy (14) saj’s, “I 
have yet to meet a clinician of extensive experience 
who denies that sustained anxiety is a factor in de- 
termining the chronicitj'^ and recurrence of “peptic” 
ulcer in many cases.” The literature is fairly replete 
with articles by outstanding men stressing the import- 
ance of the emotional factor in chronic ulcer. Current 
literature of the last few yeai-s contains more articles 
than during any previous period (16, 16, 17, 18, 11, 
20) . The following men have in their recent writings 
given expression to this view: Alvarez (37, 43), Alex- 
ander (19), Cannon (27, 28), Crohn (29, 46), Cushing 
(30), Draper (26, 2), Durante (22), Fulton (25, 44), 
Hartman (21), Mayo (24), Moschowitz (17), Russ 
(23), Rivers (38), etc. 

The term “psychogenic” is gaining in popularity, 
and it has a specific connotation. The term chronic* 
if used alone is not descriptive, conveys no definite 
understanding of the type meant and is therefore in- 
sufficient. The looseness of the word “chronic” allows 
for the running together and confusion of ulcers be- 
longing in separate groups. It is for this reason that 
classification in this field is essential. It would disen- 
tangle one type from another and assign each to its 
proper grouping in bold relief. 

Let us see how applicable this becomes for the 
psychogenic ulcer. If we studied this single type of 
ulcer and recorded the findings peculiar to it we might 
gain a clear picture of the disease. A brief summary 
of such findings would be as follows: The history is 
one of years' standing and is unusually constant and 
classic. Distress comes one to two hours after meals 
and is relieved by food. There are seasonal remissions 
and exacerbations. As yet the psj'chogenic ulcer has 
not been found in the lower animals, rarely in the pure 
Negro, occurs most frequently in the long thin white 
person, at least ninety-five out of one hundred ; occurs 
in the male about eight to twelve times as frequently 
as in the female; occurs in certain personality tjqies 
with a fairly definite pattern of emotional instability. 
It is associated with hypermotility of the gastro-duo- 
denum, hyperchlohydria, and hyperacidity. The loca- 
tion of the ulcer is along the lesser curvature of the 
stomach and the first portion of the duodenum. The 
pathology shows a clean cut-out ulcer with adjoining 
mucosa normal,* (31) with thrombosis, ischemia and 
induration. The kidney function is noi'mal, the blood 
pressure is normal and the blood picture is normal 
(11). There is a growing recognition that the fore- 
going constitute the “irreducible minimum” of the 
findings in the largest percentage of psychogenic 


*Thc ncatc and chronic ulcer arc identien! in etiology and differ onl 
m most instances in the time-interval of observation. Out of 
nundrea supposedly acute Raslro-intcstinal ulcers, if observed ov< 
a five year period, approximately 90% of them would show exacerbi 
tions of the ulcer syndrome if not of the actual ulceration. In th 
paper, therefore, the term “chronic*’ will be u‘ied to include U 
so-called acute ffroup. 


^"In my gnatroscopic observations, 
ulcers, I found the surrounding 
swelling was visible." 


in at least onc-half of the gastric 
mucosa normal. No infection or 


ulcers, in which case the elucidation of this disease 
becomes greatly simplified. 

Any theory of etiology would have to fit these diver- 
gent and widely separated findings into a complete 
mosaic. Contrariwise, the presence of so many dif- 
ferent findings common to this unique disease limits 
the number of possible hypotheses that can be ad- 
vanced. For instance, the theory of focal infection 
could not stand up very long to explain all the facts 
surrounding the disease. The pure Negro is as subject 
to focal infection as the white race if not more so, 
yet the race on the whole rarely develops the disease. 
Likewise the "lateral” type individual should have as 
many infected teeth, tonsils, prostate, gall bladder, ap- 
pendix, endocardium, dura, et cetera, as the long thin 
type yet he seldom develops an ulcer. The female 
ought to have as many bacteria floating in her blood 
stream seeking a place upon which to alight as the 
male yet only one of her sex develops an ulcer to ten 
of the males. We need not go any further to show 
that the application of logic alone in this one matter 
of focal infection* would settle the question in the 
negative \vithout much ado if most gastro-enterolo- 
gists accepted the findings in connection with the 
gastro-duodenal ulcer as stated above. 

But a large percentage of the findings unfortunately 
are not generally accepted and in a certain measure 
because of errors in classification. Let us consider 
ivays in which the findings of a psychogenic ulcer could 
be confused easily -with some other type and thus 
vitiate the value of the true picture in each case. 

b. Hevwrrliagic Erosions. These erosions occur in 
connection with many acute or chronic diseases, pur- 
pura, malignancy, nephritis, leukemia, gall bladder dis- 
ease, and even as post-mortem changes. These are the 
ulcers that most often are confused with the psycho- 
genic type. The guess is ventured that the statistical 
findings in some series of the common chi'onic ulcer 
are made rich by what is seen in this group of hemor- 
rhagic erosions. 

Nephritis is responsible for the largest number of 
these gastro-intestinal erosions. Francine (45) found 
forty-two gastro-intestinal ulcers in a large autopsy 
series and seventeen of these were due to nephritis. 
These ulcers may occur in the esophogus, stomach, 
sm.ill and large bowel, but more frequently in the 
stomach. 

There may be hemorrhage from miij mucous mem- 
bi’ane. There may be bleeding from the urinary blad- 
der and from the mucous membrane of the upper 
respiratory tract, gums, pharynx and massive alveolar 
hemorrhage. In many instances the bleeding is due 
to diapedesis and no destruction of mucous membrane 
is visible. Dr. Jaffe reports one such case of fatal 
gastric hemorrhage and at autopsy no defect in the 
mucous membrane of the stomach could be found. But 
where the ulceration does take place it is fairly dis- 
tinctive. The ulcers are vei’y shallow, show no evi- 
dence of induration either at the margins or at the 
base, i.e. the underlying structures seem unchanged. 
The whole wall is soft to the touch, the process ap- 
pears of recent origin, days or weeks, as if a very thin 

■1' This docs not constitute the entire urBument nsninst the rClc of focal 
infection ns n major factor in the etiolojo’ of irastro-duoflenal 
ulceration. Tlio reasons presented have been limited to these few 
relevant facts^ to demonstrate the value of classificatio*) and the 
orderly proupmir of finclinss in unrnvcllinp the mysteries of this 
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lajcr of tlie superficial mucosa were sliced off. These 
iilcer.s may be very larjre. The adjoining region may 
be hemorrhapic and the whole gastric mucosa may 
show hyjjeremia. The ulcers may occur anywhere in 
the stomach, as often on the posterior aspect as on the 
Ic.sser curvature. The average pathologist would recog- 
nize such as an atypical ulcer not belonging to the 
common and classic gastro-duodenal type of ulceration 
which occurs on the le.sser curvature with induration 
and thrombosis. Yet the anatomical diagnosis of 
these nephritic ulcens would read as follows: 1. 
"Nephritis. 2. Hypertension. .2. Peptic ulcer,” and 
unles.s one recognized the proper group into which this 
ulcei" belong.s one would record in the permanent litera- 
ture a p.sychogenic (chronic) ulcer associated with 
hypertension and nephritis. Only in a very narrow 
sen.se is this true, surely in no way to throw light on 
its real etiology. 

The patient suffered with nephritis and hyperten- 
sion for years and gave little sign of gastro-intestinal 
upset. .As a terminal and probably toxic development 
in the long course of his illness he developed an erosion 
of the stomach. This ga.stric lesion is as incidental 
to nephritis as a bed sore is to any patient with a 
long bed-confining illness, and has as much revei’sible 
relationship. The ulcer in the gastro-intestinal, res- 
piratory or urinary tracts jdayed no major rvle in the 
disea.=e itself, at least not so far as the underlying 
jiathogenesis of nephritis is coneerned. It may hasten 
the death of the patient through internal hemorrhage 
but this is accidental and not relevant to the disease 
or its elucidation. Similarly, a patient with Ra 3 'naud’s 
disease may developc lymphangitis in one of the 
phalangeal ulcerations and die therefrom. But the 
lymphangitis would have had nothing to do wM'th the 
etiology of Raynaud’s disease. Is it possible that the 
great discrepancy in the incidence of hypertension in 
the p.sychogenic (chronic gastro-intestinal) ulcers is 
duo to such an error? The actual percentage as given 
by different authorities varies from 2^c to 14?;.. This 
is entirely too great a difference in so clear-cut a dis- 
ease of a finding so easily determinable. This is not 
a more academic issue for two reasons. In the first 
place, many men claim that hj'pertonsion plays a role 
in the etiology of jisychogenic ulcer.” Secondly, those 
of us who claim it is a neurocirculatory disease are 
keenly interested in inteiTireting the mechanism of the 
autonomic system that limits its vascular constricting 
effects to the stomach and duodenum and spares the 
peripheral vascular bed. 

We maj now cite a reported case in the literature 
which illu'-drates the point first mentioned, namely, 
tile ilanger of attributing to p.sychogenic ulcer specific 
fuuhiii's th.-it in reality belong to other types of gastro- 
duodenal ulcer.'ition. 

t'.T'e I. Colored midc. 41 year.'; of age. ill for S months 
with shill iTie<.5 of breath, imu'ca, vomiting and indefinite 
''.rem-'. in abdomen. There was n marked loss of weight 
.-.nd idling of ankles. History of a chancre and of 
gonorrhi’a, IIP ICO CO. Heart wa.s enlarged, and there 
■acre ■ y-ti'lic and liiastnlic bruits. Both lung bases .showed 
imp.iirid u-onance and rale=: the liver wa.s enlarged. At 
(■•I 'DJI !!. at the Cook County Hospital in Chieago. Dr. Jaffo 
found multiple ulcer;; on the greater ciirv.ature “irregular 
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in .shape and atypical in location— deep with soft 
and apparently of short duration and their niultinh-.t 
and irregularity indicate that they developed from hr-.;;' 
rhagic erosions.” The anatomical diagno.sis gave twV-l 
of any specific disease (32). 

This patient obviously did not belong to the p;vcb> 
genic type of ulcer. Dr. Jafle, the pathologipt,* tw, 
quick to recognize this and to mention it.s .nltpical 
characteristics and its different etiology as due to 
hemorrhagic erosions. The findings if loosely group-i! 
would be incorrectly classified as those of a psycho- 
genic ulcer showing the following five point.s; l'. The 
ulcer occurred in a Negro. 2. Occurred along the 
greater cuiwaturo. 3. Was associated with hyperten- 
.sion. 4. An organic murmur was pre.scnl. 5. The 
histopathology showed: a. Multiple ulcers, b. Soft 
edges and no induration. 

The inclusion of these findings as typical of a patient 
with psychogenic ulcer would be incorrect sl.atislic.al 
evidence. Not one of these findings is ordinarily nwo- 
eiated with a psychogenic ulcer. It is not common in 
the Negro, does not occur along the greater cunaaturc 
of the stomach, is not associated with hypertension or 
organic heart murmur: the ulcer is not generally 
multiple and its edges arc not soft. The liler.aturc i.s 
full of these ulcers tlmt are secondary to other dis- 
eases especially nephritis (9). The.so horaorrh.ngic 
erosions arc often bizarre in their appearance and very 
at.vpical in their location. Some arc very large a.s the 
following case demonstrates: 


Case II. Reported by Crolin. 

“The ulcer eroded nearly the entire posterior wall of thi 
stomach so that the palm of the hand laid on it covered it 
with difficulty” (29). 

The symptoms and signs of these ulcer.s must not be 
confused with those of the psychogenic type. Con- 
tinued scrutiny would make the clinical picture of the 
psj'chogenic ulcer so clear and .sharply outlined that 
etiological conclusions would force them.selves upon IH 
in logical sequence. 

Another .source of error in assigning wrong .symp- 
toms and signs to the p.sychogenic ulcer is an incorrwt 
diagnosis. Smithies has called attention to thi.s source 
of error and quotes William ,T. Maj'o (S3), “a patient 
may have been treated medically for a long time and 
yet the ])!itient may have had no ulcer.” Denver (41), 
going still further and probably a little to the c.xtrime 
says that not half the patients undergoing mediwl 
treatment for ulcer actually were subjects of ulcer. 

It is also urged that the selection of the ulcer patient 
for statistical data he made from the j’ounger .age 
groups. Ulcer is a disease of youth and cnrlj mid e 
life and the true picture should he sought here, ratii' r 
than in advanced years when findings are contami- 
nated b.v degenerative diseases.* 

Even the X-ray is not infallible. Some defective 
duodenal bulbs that are diagno.scd as ulcers are 
to be something else at autopsy or at the opera mg 
t.nble (33. 34). , 

r. Burns. These ulcer.s, often c;dl«l 
ulcer.s” in honor of Curling f39) who desorib'a 
In 1842 in a series of four of Iii.s owm dumlcnnl ulctr?, 
may be found in case.s after severe burns. 
mo.st often found in the first portion of the duet 

— it 
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as pointed out by Moynihan and since this is also the 
site of most psychogenic ulcers it was thought wise to 
make a separate group of them on the basis of this site 
selectivity. In most cases there is also to be found 
hemorrhage into the suprarenals and this relationship 
has offered interesting speculation. In the experi- 
mental animal partial destruction of the suprarenals 
results in duodenal and jejunal lesions in a fairly large 
percentage of cases (40). 

d. Brain Trauma. Cushing in 1932 summarized 
the evidence of the production of gastro-duodenal ulcer 
following sui-gery, neoplasms and experimental irrita- 
tion of the interbrain. Fulton, Watts, Hoff and Shee- 
han (35, 47), have demonstrated that gastric erosion 
may be produced following experimental lesions of the 
hypothalamus in monkeys. This work is of the great- 
est significance not only in establishing the definite 
relationship between brain lesions and gastro-duodenal 
ulcers but also in establishing their most likely location 
in the diencephalon which is being looked upon more 
and more as the seat of emotions. It is this primitive 
brain which doubtless exercises most of the involun- 
tary control of visceral function through autonomic 
control. JIany pathways connect the diencephalon with 
the cerebrum. 

c. Follicular Ulcer. This is a vei’y rare ulcer oc- 
curring chiefly in infants. It involves the lymphoid 
tissue generally and particularly that of the stomach, 
and is probably on an infectious basis. 

CONCLUSIONS 

It is claimed that there has been considerable con- 
fusion of the different tjiies of gastro-duodenal ulcers 
one with another. For clarification a classification of 
these various types of ulcers is presented. A major 
division is made into “Direct” and “Indirect” causes. 
The Direct ulcei’s constitute but a small proportion of 
all gastro-duodenal lesions and includes those which 
have their origin in the wall of the stomach or duo- 
denum. The Indirect group, compi'ising by far the 
largest number of ulcers seen, includes those whose 
causes, such as psychic, toxic, bacterial, etc., come from 
outside the gastro-duodenal wall. Thej' may be the 
primary manifestation of a systemic condition as in 
the case of psychogenic ulcer, or they may be very 
incidental to it as in the case of the hemorrhagic 
erosions. This latter group is the type most frequently 
confused with the true psychogenic ulcer. In order 
to have a clearer understanding of the psychogenic 
ulcer (chronic ulcer) so we may better be able to 
arrive at its etiology the factual data must be agi’eed 
upon. We have as yet not reached any unanimity of 
opinion about the objective data of chronic ulcei'. Is 
there an ulcer type of individual — a “race” of white 
men that practically alone is susceptable to the dis- 
ease?^ Is there a definite constitutional build and per- 

a comparative study of disease, morpholoffy and emotionnl rc*- 
sponse of the Ne^rro race in the U. S., tlie most deeply piB'mcntefl 
members should be selected for any adetjuate approach to true 
racial representation. Mulattocs, quadroons and octoroons do not 
represent the Netcro. 

There is foil anthropolofrical and social evidence to show that the Necro 
primitive member of the human race. A jrood summary 
IS Human History/* by G, Elliot Smith. 


sonality type amongst these patients? Is the path- 
ology of the ulcer distinctive? Is it different from 
other ulcers in the gastro-inlestinal tract? These ques- 
tions strike at the very root of the whole ulcer problem. 
Our knowledge of any disease entity is built up pain- 
stakingly by recording the subjective and objective 
findings associated with it. We then try to assign 
some causative factor that would duplicate these find- 
ings. If our objective data are in error our interpre- 
tation of them in light of etiology must be faultjL 

If we were to assign correct findings to the proper 
ulcer types we should then have no difficulty in es- 
tablishing the clear cut and true picture of the psycho- 
genic ulcer patient. It is claimed that the following 
would constitute the “irreducible minimum” findings 
in by far the largest per cent of cases : The history is 
of years’ standing, of seasonal exacerbations and re- 
missions, the clas.sic story is upper abdominal distress 
after food which in turn is relieved hy food. The 
build of the patient in over 95% of the cases is long 
and thin. There are ten times as manj' males as 
females. There is a definite personality pattern of 
emotional instability associated with worry and fear. 
The histopathology is a sharply cut out and clean ulcer 
occurring in the first portion of the duodenum and 
along the le.sser curvature. The adjoining mucosa is 
normal, with thrombosis and induration with max- 
imum involvement near the serosa. The X-ray shows 
hypertonicity of stomach and duodenum. There is 
hyperacidity. Nearly all the other findings are normal 
including blood pressure. 

If wc agreed upon these findings the etiology would 
become much more appai-ent. 

SUIihMARY 

1. A classification of gastro-duodenal ulcers on an 
etiological and clinical basis is presented. 

2. There is discussion of the limitations of histo- 
pathology in the elucidation of the chronic ulcer and 
other psychogenic diseases. For that reason the path- 
ological picture of the ulcer itself plays a minor role 
in this classification. 

3. Evidence is advanced to show the inadequaej' of 
the term "peptic” as descriptive of gastro-duodenal 
ulcers. The term “chronic” is shown to be loose and 
without any specific connotation, 

4. The term “psj'chogenic” is suggested as a sub- 
stitute because it is descriptive of the causal relation- 
ship of the disease. 

5. Malignant transformation does not occur in a 
benign psychogenic ulcer. 

6. Traumatic ulcer is classified as brought about 
by direct causes and therefore could not result in a 
psychogenic (chronic) ulcer. 

7. The subjective, physical and laboratory findings 
of hemorrhagic erosions should not be included in 
statistical studies of the psychogenic type of ulcer. 
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New Experiences with Simmonds* Disease 

By 

KARL HERMAN, M.D, 

SUBOTICA. JUGOSLAVIA 


T en or twelve year.s apro Simmonds’ disease was 
very rarely mentioned in medical literature. Lat- 
tcrl.v, however, articles on this subject have .appeared 
more frequently, particularly in German, French and 
Enpli.sh publications. In German literature the works 
of the Ilnmburp researcher Reye helped very l.arfrely 
to propapato popular knowledpe a.s to the n.ature of 
thi.s di.soasc. Since tlien. however, many other authors 
CGnafe, Steinitz. Liphtwitz. Rcdlich, Frazier, Wildner, 
etc.) have communicated similar cases. I my.self have 
come in contact with two cases, a dc.«cription of which 
h.ns already been piven, while in the hast three years 
I have succeeded in discoverinp three recent cases 
which I should like to communicate here, 

I. Womnn. .aped 01, hnd been ill for about a year. Main 
sjaTiptomv; intense itchinp and serious insomni.a. Bodily 
stn npth markedly declininp; lo.v.= of appetite, low .spirit.^, 
vuicida! tendencies. Had lost about LS lbs. in weipht in 
one year. .'Xccordinir to previous medical opinion, the case 
vnx one of nervous debility; in hospital Addison's disease 
was .suspecte*!. 

Nf. pr. ; Face lipbt brownish in color, with wrinkled 
withere’d skin and sad expre.ssion; pTcat pcncral debility; 

JUzrh K. P'S'. 


complete absence of hair in armpits. Moderate deitrec cf 
anaemia. Roentpen investipation of stomach and intc'- 
tines: nepative. Thoracic orpans sella turcica, blood fupsr. 
blood pressure: normal. The incrc.asinp adjT.amia an'J 
apathy, lack of appetite, sleeplessness and the absence of 
hair in the armpit-s were sipns that this was not a c.ifc e. 
ordinary senile pruritus. For this reason I suspecifd s 
rudimentary form of Simmonds’ disease and therefore pre- 
scribed hypophysis (anterior lohe) hormone. The elTcc. 
was remarkable: after one week the patient nlrcad.v 
better, her muscular strenpth increased, and ci'cn w.alKirz 
did not trouble her. 

The patient was under treatment for about 4 mon'.r.' 
At first she was piven 10 injcction.s of the Prchorinon Ptif" 
aration produced by the Promontn Factory 
supply ran out I pas'c her temporarily, for lack of ar.j- 
thinp better and svithout her knosviedpc, injcriioas 0 . 
arsenic. After the third arsenic injection the patK"' 
asked me whether I should not liavc chaiipcd tlie 
ment, for she apain felt lipht-beadcd and wnIKo. J- 
steadily. After a .short time rhe was npain piven Pre-^’J 
per os and in the form of injections, tthen the 
Prolan w.as e.xhnustcd, Riehtcr'.s Glandu.antin svas 
tered and, after that, Ilorpan. The effect was excel. c'.. 
sx'hile no difference was to be found lietwMn the 
hormone jireparations. After four months tre.atn.!,i. 
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j-sli’-nt v,A* curr i, i5<‘r vijrhi ^-ti! ! 

hv c\<- t” ii- . i'r fiiJ-jri-- w r-r rt'o nltfrril M'A 

:f-' K.IkI ftt'h Tl:r Ksii tfitirf'.y *-■^^>(■1: 

T.h\*rT:»\ pixM' 'I'b' 5'*i A'Jf*)' hni! to t"" ri'-in 

r'.try fix ro irrji.itt'j;- vrr hr' o-i^urt''-! 

fcr tht' {’n't t'Mi y.xr- Th' {itirn! t'* r' -it 
wofS.; j!‘t' ;* rti ! < !■ r.ii fixy nr.'l i.'f- * };t r nrirl p^r* 
fortly. l! ' r''*, l"i t; n Jn i!ii» cr»'', 

IVhn** Jrw.’s) *>’!ni O !1*. '''•it. t-' •' iji- 

rxrr.t r{ ir':; > nt j''n'~r!vJ cn/‘).t\;r. p' rtnitt' ij Sir tiniurt'on 
ihsl t-tir*};! I'** Tli*' 

ni'Ci" of f •f<i'')r.r tt< <'r* c\>o'"irfi ••'i l?.< 
irt tf vj»orv fFii'- 1 i.f.'i Ci. 

IL ffiH, «!'• li Al'*'' (« ‘.'r.iJ: vh'f: -uf 5 >->rt'‘fi 

Siy l*.'n j-<'r ' f.'. T!.o ''r-t*'! 'liS? tf-'" ji.tttM-t h.-.d 

Fn'! ro n;'!>''tiV for ftFoiit tiinr .-.t if v.-i- in-'inv' 

v< trht. Th" pnrrr.l-s bc'i' •"! th.'A :>■• the r< •')!< of n ji''; rhir 
tr.Ttri.B t} t sr (hit;!!};!' r harf h'-t iht to llrr. Fh" 

it'-irr hs'! ftxx'T’, Di'x'ili ri<l »■)''<;>: <'•. .n-'.'Btj'irj tf th" 
t!' flf;. r trslirr r, p.irf’ntni* 

jr.: Hrcit!)' ri;tn'*F. '.<*!: h-tHi! f> ft. T to., viirht 
T.'! Ih’,, hi liy-l n!t vi'tf'ht Itil Ih'). ?M:i pnl" 

ar.ii :h’ifi-ir!. torinj" "Ju’htly r .itnh <’><■• r’r.r' !, Th" r'l itll 
Mh'T. ' j/intij;"} hy t'>’.)rh nr>! n!t > v.h' n X-rny''! w.i- futtnii 
to ?»<' n'trmni. H'str', lurs'', norti!, lii.'iphr.-.yri!; r,'<rtr.:ih 
f'toTtjt’.rh nr.rrir.Hy rur.r'i nnti pto'ir, Pf ri'itol'-!'' v.ai 
r.'ilhrr XV' aS . jr.Ttrir «!iri 'Ison ii-oV. ah-oil f- hotir*. thr ilno- 
<l<’m3ni V ij'jit" itfjJTnnh .\fl<r Ct honrsi th<- xxo* 

"on'pl't'ly f;!!' (i Ijy th" t rly'il'T. Tli' trftn'XN r"" 

(•"h-n XX. T*. }ii(’}>?y pt'iSi". t!)" <•<'!« n<rii!.’!!; t! ' pt i.TS'rr.m" 
of th" ! ill*;";, nii't oupr.'tn n:il pnii'n!' r!.i.xx"-l no c.-iirifinl 
rir"3i' f Aiffh"'!!! I . No par.i'St" or r(!i'''nipi! Im* rr.orrhnj*" 
x'.n< t'l h" fmsn'J iii th" 'to 'I*; tiriiv" .xni! hhrf"! jirr-xiir" 
"fro n'lrmah Bi'pul Miynr J.'io, K.a))!! 75, tnnnh'T of • ry* 
thro-^xt" .'!..')On,f) 00 . !' ocor;. $'•» nornt.tJly iJi'trihnt"!; 

hloof! {TAX itntkin xrlmity normnl. N'o jmtholoyirji! rhnnrf'' 
xxir' ohn-r.-"J in th" 'fn'ory orcrin" or in tl." Ti('r.i'U' 
iyrtfm; • irht, i.inrin,',' nnti n fir.tp'i pt>nd. 

In x'i'xv nf th" f!i' jinrity iK'ltw'f'n th" lornl nijtl n ncr.nl 
fyrnptotrx F thoupht i! mittht in- n r;i'" of ontl».Tin" 
csirhoxi."., t'jxrmlly of .Simtnonii' * or Atitli'on**! tii'-ia”", 
rh" rrlritivtl.v Inrjtt* junotinl of Jilo'irl i-nj^nr xxn* npiio^fA 
to Arhii'on’. 'ii'f.T", iijihonch in .‘^imrnont!* ’ nl-'o 

tho 'iti'inlity of IilootJ 'nyrir ii ti.'unliy iov,-. A liiKh Wood- 
rupr fartor, ho-.v"*. or. Und' to dhprox-" tho jiioK-ntc of 
Addi'on't di'":iM.. Ai .'i prirntitionary mcniurf I adinin- 
J'lort.i both Prolan .md Conifers, for whirhovrr of thc-o 


lii'f’n't*' x\n« pro'ont txnt* of tho'o two rcinodios xvoisld hnx'c 
to tnh" oirccl. Th" "fliency of lUctitor'i! Corticen in pavinf: 
life 1 li.'itl nlrondy provod in iho en'o of one of iny imtsTOts 
'uffirinir from Addison's di^":lsf — n cii«" xvhich I doscribed 
in tho Anioric.'in .bnirrinl ■'lindncrinolofry'' (1031). The 
fvct’llont otfert of Prol.m xvni Icntixvn to nte not only from 
tlso litornlnre confcrtn'd hnt lil'o from perr-onnl ohpory.a- 
lion. pVftor oirhl dsiyr I di'ctinlinucil tho ndminislrnlion 
of Cortlt'"!!. In addition !•> Hi" lih)od-«u;;nr factor, the 
pntiont’s ap.'iih'tic ntiitnd" nl-o indiralwl that thi's xx-.-i” 
inorc liholy to Iw a ra'c of Simnioiids' dipoa"". For another 
thro" ’.'•(*<*1 ‘ tii" patiint continued to io”" xxei’tht. Then the 
xxn'tinsr pnci". xxo*- rheched, and in the ftiurth xxeeh a 
slipht incren'" in Imdily xxTipht xvns recorded. Aft"i Ixvo 
months’ (n atim .It the patiint xx.t' di-chnrred, by xxdiieh 
time htr xxon-ht bad inrre.T'ed by nesirJy fi lb'. Meatixvhile 
her 'trenfrlh vi'ildy inrrc.a'id, inr appetite improx-eii, phe 
»Upl xxell and xvr.'. alr*.ady ahle to xvalk xxilhont a'shitance. 
Th" fare filled ont, th" pl.’in lost it- previo-js alabaster 
p.all'ir. vit.'dity and ftijoxnKent returned. For a coioider- 
able time pltll th" honiiene treatment xv.an eontiiunsl at 
how" by tbe family doetor, and then defnitely 'topped. 
One year later th" patient xx'as ft ptront: and healthy that 
'he xxas eho'in ns re prr't'ntalix'e by a sport" a'"oci'(lion 
of her home to’.xn~'a di'iinrli'in xxhich i" rarely neeord'd 
to pi reor." rutTerin;* ftoni fiimmntids’ di'ia-e fFips. 3, 1 
ard 5). 

IM. M.xn, aped }.' Had Iw-rn 111 for thna- ye.ar", and 
duriri* the pnxio'i' ri.in month- had beeoni" marl "dly 
•.xiah and p.de. xxhil" le-inr appetite and xxeichu Dunni,* 
the p.ami t'-riod had beeonw hard of In arinp in the left 
ear. .Mo-t <if th*‘ •yinptojn' xxfre fi’"oeinteal xiifl) the 
ptonmiht |•!l'fr^e r.pi,ri"t(.n and n fcxlintrof fulltie", nl'o 
t'cea-ionally jair, .55af)."d per-'piration ’v-l hour after 
fil'd. \V,“* totally unfit for xxori:: iin[vittnfy Imd .ap- 
pcarts! nV'iit '!», month' iireviou'ly. 

St. jtr.: Pallid rl.in, tire-! ev)(rc"ion, holloxv-i'yed; «loxv 
moxrment* iit e thii'e of an oM man. Hair on rcalp and 
b -lx .'’r.rmal, tonri!" "linhtly eontial, ton'i!" norni.t!, pupil' 
f«.e.r!«s| promfitly t.i Itpht .and nrcommodation. Blood pro"* 
'Xire- amirdn'x; to Itixa-neeei'i t'-t PO, Ile-ult,' of X*rny 
i^air.ir, allot); fi. ut no;m.i!, .aotl.i retrnlar. On meaiial 
rirht, Im-Ioxi the r’.ox) 1", n pnm.ary eomph'x of the .»tre of 
r. pea. In the aje-x of Inth Inns"' 'mall c.alcifu'd patch"' 
hardly .ae bi;» n-. a lijitd. DiaphraKin frm', "tomneh nor- 
mally rnrxis!, ite ju- itlon .Mid •'tr" normal; Inen'a-ed per- 
I't.-ii-ix, h-ilh-)' of u'ual rlmpi . ri ni.atnin;: portions of 
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Fig. 3. Case II — Cachexia high grade — Before treatment. 

iluodemiin also normal. Kvacuation normal, the stomach 
empty in five houi's, the small intestine filled, the colon 
showing incipient fillinpr. After seven hours, the position 
wa.s unchanKcd. After 2-1 hours the filling had reached 
only the middle of the transvcr.“o colon. The cause of the 
delay was the caecum ascendens, situated far down in the 
true pelvis. IJy means of X-rays and a contrast clyster it 
was iiossiblc to observe clearly the colon throughout its 
length, and it proved to be normal. Test breakfast results: 
free hydrochloric acid 20, total acidity 40, blood neffative. 
The skiaftram of the suprarenal capsules showed no ab- 
normal, calcified patches. Wassermann reaction negative, 
blood .sugar 12.3. Blood picture: number of erj'throcytcs 
3,000,000, leucocytes 7,000, Sahli’s tost 7C; rod-nuclear 
cells segmented 72' f, lymphocytes 24':<i, monocytes 
I'". . The patient was given Preloban per os, ns also Prolan 
and Cortigen in the form of injections. In two days the 
elTcct was already apparent. The patient felt stronger 
and wa.s better able to walk, his bearing became more con- 
fident and his aiipetito returned. In the fii-st week he 
gained over .3 lbs. Moveover, the improvement has been 
continuous, the incre.nsc in bodily weight being now about 
10 lbs. (Figs. G and 7). 

Wliat i.s the real nature of this di.sea.se? A hypo- 
function of the anterior lobe of the hypophy.si.s? It 
m:iy or nuiy not be accomp.anied by morphological 
changes. Ileye observed Sinimonds’ disea.se in women 
only, and :itnong my own patient.s there were four 
women and only one man. Reye considor.s that Sim- 
mnnd.s' disease i.s pre.sent only in case.s where an idio- 
pathic primary change has occurred in the anterior 
lobe and not in those where this lobe i.s being de- 
.strnyed by syphilitic gummata, a tubercle, a tumor 
or meningitis. He i,« of the opinion that the idio- 
pathic decay of the specific tissue is the c.ssence of 
Sinimonds’ di.sease. This conception, therefore, visu- 
alire.s a <-hange in the anterior lobe such as (hat ob- 
.-iTMd in the liver in cases of cirrhosis, in the kidncy.s 
in cases of chronic nephritis, and in the heart when 
n)> ofihro-i- is pre.sent. According to Reye. there are 
aFo lighter cases in which only a part of the gland 
ti"U( I' df-iased. This i.s highly prob:ible. for the 
ji.'itients u-ualiy recover after a 2-3 month.s’ treatment 
.and keeji well i ven when they receive no further tre.at- 


ment perhaps for yeans. This can only be attributed 
to the fact that the endogenous hormone prodiictior 
has begun anew. 

In the symptomatology of- this disease nianv symF 
toms have been described, but, ■unfortunatc(v, thcjc 
are not always reliable giiide.s. It would hardlv ^ 
possible to find a symptom which could only be st- 
tributed to disease of the anterior lobe of the pituit.-ir:.' 
body. From the variety of symptoms one may di'ag. 
nose now a thyroid or suprarenal disorder, now .n dc- 
rangemont of the genital glands. How may (hose 
ailments be differentiated? A my.xoodematoiis’p.ntient 
is fat, or at least does not lose weight, whcre.ns fs 
person sutforing from Simmonds’ disease loses weight 
continuously and the flesh may waste away down to 
the very bone. The tongue of the former is thick, 
while that of the latter is normal or thin. The best 
method of differentiation, however, is cx juvnntibin. 
A person suffering from Simmond.s’ disease, however 
myxoedematous he may appear, is not restored to 
health by thyroid hormone, but is easily cured by 
hypophysis hormone. Jlenstruation ceases earl.v, 
owing — ns we have learned from Zondek’.s iiivc.stiga- 
tions — to diminution in the formation of the gonado- 
tropic hormone. Individual symptoms, such as falling 
out of hair and teeth, drowsiness, amcnorrhoea, 
emaciation, apathy, pallor, have no special signifieance 
as they may also be due to disease of other glands. 
Lack of appetite, vomiting, adynamia and pain in the 
gastric region occur mainly in Addison's disease. It 
would be much more useful if c.vnct hormone analj’se.s 
could be prepared, and if it could bo mathematically 
establi.shed how many units of each hormone were 
lacking. As things are, the individual imagination has 
a wide field. I am, however, decidedly against the ad- 
ministration of insulin, having observed only bad re- 
sults therefrom, while I share Lucke’s opinion as to 
the e.xtreme sensitiveness to insulin of persons suffer- 
ing from Simmonds’ disease. The h.vpoglycaemia of 
the patient cannot tolerate any further reduction by 
means of insulin. In such cases it doc.s no goorl, but 
only harm. 

So far I have observed no case which resisted treat- 
ment by hypophysis pars ante, hormone, but I do not 



Fig. 4. Case II — After treatment. 



UptMAN— X kw Kxrr.uiKN-crs with Simmonhs' Dihhahk 


dispute the possiliility t'f such rosisUmce. WV imisl 
r.nt forRel, however, tliiit it Itns heeii pessihle to nrouse 
front diabetic conta patients who Itati .already been 
yiven up by pivinr them l,(KHi-l,r»00 units of inaiilin, 
instead of the otherwise tisuai 100-200 units. I'erhnps 
the patients' resistance to this treatment was due to 
the fart that the prejutratious formerly tiscd were Jiot 
sufllcicntly cf)neentt'at«l, Xsiiurally, evett ;i hormone 
tro.atmeiit cannot cure the jiatient If n tumor is prcs- 
siny ujHU’. the anterior toh<a or if a meta-'-tasis occur.’! 
in the lobe. 

Falt.n u.<eti to refer to primary anorexia, while IJery- 
ir.ann .speabs of “al’Sent .appetite" tAehlcnder X.'divun- 
jrstrieU. What is the c.au-.- of thi,-. .lymiitorn? The 
same as that of low blood suyar, emacinatioii and low 



rig. S. Case It — One yc.if aft^r trc-itrernt. 

he.iily temjf raturi-. Tin- p-atjcnl is not • uilerinr fiom 
.‘-'immorKis' disen'e h' he lja« no appetit"; his 
hn.'*: of .appetite i>. due to the ti^>.ue,. bcinp un.able to 
U'.e the enerpy .<-upjilied. Th" lad: of .appetite »«, a? 
it Were, a f emaph/ire nhirh is .'”t .at ".Stop" for fowl. 
Herp'mann frr-ejttenily em!-ha='i;’< «. tl;e .’-ipnifu-ance of 
dvuriUt.' t')i (hr (la.’-tric rrfnnv. Tiie juajiority of the 
patient-, do it! fart romplaiit nf ;-Ui'h disorder. . My 
fir.!t patient vomitwi continualiy, .and was tmder the 
impre-'.iori th.at f)ie w-ulist who wn- trentittp her at 
the time had dropp’d •-ornethtiH' poisonous into her 
eye.s. ,My last patient had ah-o pastrie troutde and 
comjilaiiitd of <ijipr< s -mn and a f<-elinr of fnline.xs, 
vomitinp and an nnple.Tmnt, hut othet v.d.>’e undefitinhle, 
we.'ihne.',’.. .Many doctor,- v.nnid he inclined to ndvise 
an operation in such case.!, .and it )►- proiiable that for 
this reason laparotomy is .’•nmetimes performed wiili- 
oul nny need, as Herrmann rorrectly .states. To ruanl 
fipaiiist .sueh unidea’ant mislake-.- tliore i*: tmly one 
remedy: a reliable and Iborourh X-ray e.xnmitintion. 
In ca’e.s v.-here an I’ldcrly, rareitio'mntoii.R-loobi'iifr 
patient “forret.s" to die, or where an niiparcntly tuher- 
cuIouK patient is found to have norrmd lunp.s, Sim- 
mond.K’ disease .sl)ou!d be .en.speded, Alt imporlunl 
symptom i.s the tleclinr in hriml vutnlmlhin, nltlmuKh 
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it in .at present difficult for the general practitioner to 
e.stablish sudi diminution, wdiile opinions .as to the 
Read formula arc still divided, Kestner ronsider.s the 
nbstniee of thi- .speci/ic f/j/im»nV artinn to be n hiyhly 
imiiort.anl .symptom. 1 myself li.avo no experience in 
this field. 

Ca‘!es of .serious r'n.stric dinordera in which the 
X-ray and cliemiral examinations have riven nepative 
re.sults lead orn> to .«.n.specl some endocrine deranpe- 
menl. Such ca«e.s are most likely to come under the 
notice of clitiicians who are at (he same time rndio- 
lopi'-tn. While the radinlopist can pnther nnthinp from 
iiepntive re.RUll.s, the clinician will find therein a vnlu- 
nhlc ptiidc. rierpmann attrihute,*! the pastric Iroiible 
to flic hypophysis, which play.s an important part in 
th’’ dipextive trad: he holds the view that the pos- 
Si-rior lobe i'i nl-o nfreded. In my opinion pastric dis- 
order.s are not dm* to a dimini,«hcd function of the 
posterior !o!>e of tlic hypop!i.v.”is but to n decro.a.st-d 
.letivity of the suprarenal IxHlics. and .sucli disorders. 
rc-'-pomi rapidly to coitic.’il hormone, U'! :il<;o to hypo- 
phy.'.'is caiiterjor lobe) hormone. Kalk oblainetl pood 
n'sults by pivinp hiR patients prape sup.nr, without 
in' ul!n. Ahhouph this may he useful as n ther.apeulic 
adjuvant, it certainly cannol replace tlu- hormone 
treatm.-ni. 

Kxperidife (i-.K-lu"' (hat the dinpno«i;t of .'^irnmonds' 
ilis'-a’-c is very liiffirult. N'o diapiiordir skill, no read- 
inp, howiver wide, can avert the danper of fnilinp to 
pvopoir’- the di’e.'i’e. In two very serioii.s cases there 
were, so to .’’jtcak. no symptonis. This olrervation wa.s 
also tnnde by neiciie. for which n .'Kmi he refer.« to 
rudimt'nlary .*1101 .'itjpie forms fd tltsi‘a«e, A seriou.s 
illne--'! rr,".y h” ibveloj^ed without a r-inple symptom 
atfordinp ptiidanre, ^lorcove^, no .symptom h a trust- 
v.orthy puide, for racii may he caused hy a different 
pl.and, 7’fr morf rnifthU indiVofioii tV tbr niintirc 
crUon 0 / t])f ryfrijlc luirnumr ; the "ex jiivantihus,” 
which ?■-, in vieu- of tlie excellent and concentrated 
pn-i>r, ration now oht.ninahle, (he mo.-t valuable and 
tile mn>-t relia'.ile puide. A precisi' diapnosis of the 
malady i'l in future to be expected only from a reliable 
honnone invi -tipatron. 1 am .at pri.'-ent <>ccupied with 
n diapno.tir tetf in this conm-dion. .and hope to he 
able i-ixin to bepin the m-c’ j-y work. My idea-! run 
on the foliowinp line'’.; 

A jirepnant woman .tecrefes fpiaiititie.’* of poniuio- 
tropi'c hormone. In the prepnan! woman there is a 
stinklency of hormone, in a jien-on sulTerinp from 
mond.'!' disea'e (liere ja a deficiency. If 1 now pive .a 
normal per; on an inji’rlion of hormone in t!ie .’;ntne 
(iiuinlity ,a« that reyreted on the averape by a prepnrint 
v.oman. the e.vee'--: ninount will bi- di.Rcharped from the 
body in (be urine. If I pive (he same (juantity to a 
jier;*on sttfTerlnp from Simmonda' disease, it is not di.s- 
charpid became tlie hormone i.s fixed by the hormone- 
stfirvcd orr.ani.'un. Tims, while in a normal nrpaiiisni 
the Zondek reaction occnr.a after x hormone units have 
been injected, is this reaction absent in a .sufferer 
from .^immond«’ di.aease? The difference between the 
two ipiantities of hormone piven to the two per.sons 
Ity injection .rIiow.r the extent of the patient’.s hormone 
inRuffieii'iicy. 

A counter lest to this would be as follow.s: The 
''.‘'ihunoiids’* patient i.s piven an injection of hormone, 
in sueh a nunnUty that his urine show.s the Zondek 
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Fig, 6. Cnse III — Before treatment. 

reaction. For this purpo.se a con.siderably larger 
quantity of hormone will be required than in the case 
of a normal per.son. From the amount of hormone ad- 
ministered the patient’s hormone-producing capacity 
may be deduced; in healthy persons it will certainly 
be difTerent from that of sulTerers from Simmonds' 
disease. The purpose of this tost would be to provide 
quantitative figures for the diagnosis of Simmonds’ 
disease. This figure will be more or less constant in 
the case of healthy persons; in sick persons, however, 
it will vaiy. In cases where considerably more hormone 
units are required to induce the Zondek reaction, a 
bypofunetion of the anterior lobe is present. This 
will enable a more e.vact diagnosis of .Simmond.s’ dis- 
ease to bo made than heretofore. 

Whether this conception will or will not prove useful 
in practice, only the future can show. 

Another intere.sting question is: Why does coma 
never supervene in Simmonds’ disease? It occurs in 
diabetes, in Addison’s disease, and even in exoph- 
thalmic goitre. The cause may be found in the fol- 
lowing facts: The disease itself is chronic, its course 
is slow and without any acute shocks. The organism 
does not lose strength suddenly, but only very gradu- 
ally. Another cause may be that the ratio of the three 
main sources of energ}' — albumins, carbohydrates and 
fat — remains the .same during the illness as in he.alth. 
There is a general diminution, but not a disproportion- 
ate one. Here there is no deficiency of carbohydr.'itc 
as in diabetes, nor any derangement of albumin meta- 
bolism n« in e.xojithalmic goitre. Perhaps it is the 
existence of the normal ratio — even though on a 
greatly reduced scale — that safeguards the patient 
from the sudden occurrence of toxic symptoms. 

Now the further question ari.se.s: which hormone is 
r< ally contained in the well-known preparations Glan- 
duaiitin. Prolan. Ilorjian, and Prehormon? As far as 
He know, it is the gonadotropic hormone. This i®. how- 
ever. contradicted by the action of these prcparation.s 
v.herehy metalKili.sm is markedly improved. What fol- 
loH.s from all thi«? Either the much-discussed meta- 
Isslic hormone lioei not exist or it is identical with the 


gonadoptropic hormone, or else both are containwl in 
the preparations now on the market. In nw p.-iticn*g 
•ns regards the genital gland.s. I observed' cither rj 
improvement at nil or only a very slow one— in eldctiv 
persons this is, of course, readily imderstnnd.aWe. 

On the other hand, a marked improvement in the 
patients’ metabolism invariably occurred. The fact i«. 
therefore, clinically important: that I h.avc aliwws 
observed a remarkable improvement in metabolism ’■>, 
the result of gonadotropic hormone. 

It is also gratifying to note that the flirrapij of th 
disease has progressed. In liis earlier article.s, Kcyt 
already emphasized the good results obtained by .m!- 
mini.stering hypopliysis fresh from the .slaughterhouse. 
Since then research work has made grc.nl progre-s, 
while .science has enriched us with e.xcollont icmcdie.s, 
which arc deserving of the highest praise, dfosf of 
my experience has been with Richter’s Glanduanlin, 
which I consider to be a means of saving life in cases 
of Simmonds’ disease. Its action is equally relinhlc 
here as that of insulin in diabetes, with this great dif- 
ference: that in 2-3 months the patients h.nvo .so far 
regained their strength that no more liormnne is 
needed. Glanduantin is not a substitution remedy but 
a real cure. I have had similar results with Prolan 
and Preloban; also of Prcgnyl, a Dutch prcparaiioii, 
Horpan, a Dresden preparation, and Prehormon, a 
product of the Promonta Factory, I have nothing but 
good to report. With these preparations the pli.vsicinn 
can obtain amazing results. I am already inclined to 
believe that in view of these excellent and highly con- 
centrated preparations (ampoules xvith 500 units are 
already obtainable), tlic do.sagc of which can be ac- 
curately determined, no single sufTorer from Sira- 
monds’ disease need die of it, provided the doctor is 
able to recognize the malad.’i’. When we consklor 
what successful work lias been achieved by Simmonds, 
the gifted pathological anatomist, of Hamburg. Kuyo, 
the distinguished Hamburg clinician, and Bernard 
Zondek, the world-famous hormone student and 
gynaecologist, it is dilTicult to refrain from declaring 



Fig. 7. Case III— After tre.ilmenl. 
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emphatically that these men are among the greatest 
benefactors of mankind. 

As regard.s the dosage, no fixed nile.s can be laid 
down. It is impossible to .say whether 100 or 200-300 
units a day will be required. It depends entirely on 
the individuiil. I had patients who fell well when 
taking 100 units a day and others when taking 700 
(seven hundred) units a day. The proper daily dose 
for the patient is that quantity of hormone on which 
he gains weight. It varies greatly. Somctime.s the 
incre.ase in body weight begins late, but an improve- 
ment soon ajipears in the gastric .symptoms, while the 
.appetite and muscular strength increase; this improve- 
ment is accompanied by a subjective but, for the 
doctor, highly significant symptom: an amelioration of 
the patient’s peculiarly unpleasant general feeling. ‘T 
don't feel so queer now” is a stereotyped s.aying of 
such patients. When these signs appear, the dosage is 
suit.able. IMienevor wo are able to determine qiianti- 
t.atively from the urine the insufliciency or any im- 
provement in the separation of the honnono, then we 
.shall also bo able to prescribe the dosage with mathe- 
matical precision. For the time being, it is important 
to note that even the present therapy is successful 
and represents one of the grcate.st achievements of 
medical research. 


1 will not venture to s.ay that the correction of the 
p.athological jirocess is elTccted by the hypophysis hor- 
mone alone. Moreover, we do not know how and in 
what manner it acts. It is possible that the mere pres- 
ence of the hormone is sufficient; perhaps it regulates 
the activity of the neighbouring large .vegetative 
ccnti'es. In his excellent book, Raynaud speaks of 
‘‘signes d’omprunt,” i.e. of .symptoms which are “bor- 
rowed” from the neighbouring vegetative centres, but 
it may be possible that the vitamins also play some 
part in the process — a theory w’hich I consider highly 
probable. References to a connection between the 
vitamincs A, C, D and E and the hypophysis arc ap- 
pearing with increasing frequency in medic.il litcr.i- 
ture (Vcrzi'ir, Vogt, Moravitz, Abderhalden, Kiihnau), 
Po.ssibly, the hormone stimulates some process which 
P. 1 VOS the way for the necessary vitamin or perhaps 
neutralizes the efTect of <in opposite vitamin. In the 
cogivhcel-likc arrangement of the endocrine system it 
m.iy easily be tlml the failure of one factor impedes 
the otlier fnctor.s. However that may be, one thing is 
certain : that the anterior lobe hormone plays a domi- 
nant part in the treatment of Simmonds’ disease, irres- 
pective of whether the action takes place directly or 
indirectly. Further research will throw light on the 
intricacies of the working mechanism. 
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p.A.TIENTS attending a clinic for ga.stro-intestinal 
disorders usually complain of symptoms referable 
to the digestive .system. Investigation however, often 
shows that the cause of the sjTnptoms lies, not only 
outside the gastro-intestina! tract, but frequently out- 
side the abdomen altogether. Aware of thi.s, the 
gastro-enterologist must not let himself be misled by 
the patient's concentration upon digestive manife.sta- 
tions. He must rather, look beyond his own specialty, 
considering the patient as a human being — not ns a 
mere digesting mechanism. 

Therefore, the red cell sedimentation test as applied 
in the broader field of general medicine, including ail- 
ments remote from the digestive tract, may very well 
become a v.alu.able aid in gastro-enterological diagnosis. 
Even though a ncg.ative finding with the red cell sedi- 
mentation test does not positively exclude the existence 
of disease, the value of a posiiivc sedimentation is in 
no wise lessened. When this is the only evidence of 
disease it may well excite the ex.aminer to greater care, 
and has in many instances thus enabled wholly un- 
suspected pathologic<al states to be made m.aiiifesl. 
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'fluis its employment in a gaslro-intestinal clinic, 
where cases of both types are continually encountered, 
will bo as beneficial and helpful as this test has long 
since proved itself in clinics devoted to gynecology or 
the control of tuberculosis. 

Many authors have shomi how closely related are 
the affections of the female genital tr.act and the 
gastro-intcstinal .sy.stem, while the relations which any 
type of tuberculous infection will c.stablish with both 
these systems is too well under.stood to need more than 
pa.ssing mention. Runyeon (1) 1ms illustrated this in 
the instance of the Krukenberg tumor, while Frieden- 
wald and Jlorrison (2) have made an elaborate analy- 
.sis of the reciprocal i-elationship between ga.stro-in- 
testina] disturbances and pathologic conditions in the 
female pelvic cavity. It has been clearly demonstrated 
that such a test has practical clinical application in 
m.any conditions wherein it has not up to the present 
time, been used. 

THE TEST * 

VTiat we have here termed the red cell aedimenUtIwn 
tc.9t is known by a number of diiTerent de.signations. Since 
its introduction by Fnbrcu.s (3) in 1!)18 it has been called 
simply “the .sedimentation reaction,” or been known ns 
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‘the suspension stability reaction of the erj'throcyto,’ ‘rapid 
cell sinkinK’ or ‘rapid cell settling,’ or nRain as the ‘ac- 
celeration of sc<iimcntation velocity.' All these refer to 
preci'-ely the same phenomenon, which may be briefly de- 
scribed ns fo!Io%vs: 

Sinhint: of the red blood corpuscles takes place in the 
presence of an anticoafrulant, leavinp a clear plasma. This 
sinking is more rapid when disease is present, than when 
the body is healthy. This test appears to be the nemo of 
simplicity, but it must be emphasized that its proper in- 
terpretation is not the function of the laboratorj’ techni- 
cian, but must be made by the clinician himself, ns he 
alone is able to translate the findings in terms of all the 
other factors essential to recofmition of disease in the body 
of the patient whose blood pave positive findings to the 
test. 

The cell .sedimentation rate is distinctly separate from 
the sedimentation time. For the time is inversely propor- 
tional to the severity of the disease; i.e. when the rate is 
increased, the time is lessoned. 'The phenomena most 
significant for the tost occur during the first hour. Beyond 


tation rate always indicates the presence of diswH' t ' 
some kind; (2) but a normal rate docs not cxciH(i(-ih^ 
presence of disease. (3) The rapidity of sedimentatw 
is a measure of the severity of the disease, and' «he' 
a level has been established in a piven case, the 
rapidity of sedimentation provides a mca.siire of thr 
prepress of the disease in that case. 

That apprehension on the part of the patient may be 
a factor in erroneous readings of the test, i.s pointed 
out by Van Antwerp (7). To obviate this chance of 
error, he performs two sedimentation tests on siiccc^- 
sive days upon all newly-admitted patients. The lower 
of the two readings is accepted as relloctinp the pre.<t. 
ence or absence of a destructive lesion. 

VALUE OP THE TEST IN PEPTIC ULCER 
AND CANCER 

A reliable means of differentiating between mnlip. 
nant and benign lesions of the digestive tract ha'; lonr 


Abstract of ovc hundred oastro-cntcrolnaica] cases and control study of twenty-two normal senior mrdka) 
students 
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that period very little information of value can be ob- 
tained. Of the many hypotheses advanced to account for 
these phenomena, that most generally accepted is that in 
the prc.sence of disease there is increased tissue de.struc- 
tion and the liberation of fibrinogen in the blood stream, 
with ensuing clumping of the cells. The larger the clumps, 
the more quickly will they sink. 

INTERPRETATION OF THE TEST 
Clinrting Ibe .sedimentafinn vnlue.s in different t.vpcs 
of cases. Cutler (-1) obtained four graph.' which he 
names horizontal line, diagonal line, diagonal curve, 
and vertical line. "Of the.se," he writes, “the hori- 
zontal line .alone is normal. The other three graphs 
.ari‘ alway.s abnormal finding.' and always indicate dif- 
feient degrees of the in1en.«ity of the de.otnictive 
i<r(ieess." "Its chief vnlue," remark.' Ha'kins f5), “is 
not in dilTerential diagnosis but in following the course 
of the individual ea.«e, and in giving a clue In tinstjs- 
("■elid infection, inflammation or malignancy in per- 
■wuss in v.liom a normal rate has been e.vpected." In 
much the s.'ime .simin IJanniek fCi calls attention to 
three geneml principles: H) .An incre.a.'ed .«edimen- 


been sought by gnstro-entcrologists without avail. 
Docs the red cell sedimentation tc.'t fill this need? 
Rubin (8) avers that in its early stages cancer (lo<s 
not neccssaril.v induce an increased sedimentation rate, 
and cites a case of carcinoma of the csopliagus. where- 
in the patient, otherwise in good ph.v.sical condition, 
had .a normal rate. Eleven months after the le.il "as 
made the jiatient was returned to the hospit.al. ■ii’O 
died shortly after of cancer, thus demonstrating tli.u 
the sedimentation tost may bo unreliable when malig- 
nancy is in a very early stage. 

As regards peptic ulcer, or its diflercntatinn from 
gastric cancer, Rubin, writing in colIalKiratioii "Un 
Morriss fO), and later (10), makes sevend cilaii(C< 
from literature tending to indicate that the .'edimen- 
tation test is of diagno.stic aid when ulcer mu-t c 
dillerentiated from cancer of the stomach, ^ 
settling lias been shown to occur more rapidly if n 
lesion i.s malignant. Our own findings, in a compam 
lively small .'erie.s of case.', tend.' to confirm the 
which Rubin quote.'. AVe agree with Held and lO*- 
bloom fin who found that thougii the .sedtmfn.a.i'M 


GOLOB AND BoRowsKY— Value of a Routine Red Cell Sedimentation Test in Gastro-enterology 389 


Miscellaneous Cases. Too Few to Pewnit Conclusions to be Draivn From Them. (Rapid, red cell sedimentation 
fixes attention, leading to further observation and repeated testing to reveal the lesion; normal rate of sedi- 
mentation, correlated with other negative factors, justifies the assumption that disease is not present) 


Disease 

Number 
of Cases 

Rate in 
MM. 

Remarks ! 

Acute retrocecal appendicitis 

Acute suppurative appendicitis 

1 

26 

This case presented the classic symptoms of cholelithiasis ; the white count showed a 

1 


polymorphonuclear leukocytosis, with a marked shift to the left. Gall bladder normal 
cholocystographicly. 

Clinically unusually quiescent, operation in this case revealed appendiceal suppuration. 

VajTuo jrastric disturbances; 
metrorrhapia 

Do*'tal sepsis; Ka‘?tric disturbance 

1 

PS 

Nullipara, 40, no miscarriages r husband’s blood Wassermann repeatedly negative ; own 
Wassermann, 4-plu9. Vague symptoms of indigestion ; diplopia following influenza ; 
no clinical lesion demonstrable. Patients with positive Wassermanns but showing a 
normal sedimentation, appear to have latent syphilis. The test, therefore, differen- 
tiates between latent and clinically active syphilis. 

1 

7 

Irritable colon 

2 

■ u 


Damblia duodenitis 

1 

23 


Glenard’s diserse 

3 

6-16 


Gastric hyperacidity 

5 

4-16 


Deferred diairnosis 

7 

3-25 


Gastric hyperaciditv 

6 

4-16 


Umbilical hernia ; hypcrchlor- 

1 

S.B 


hydria 




Tuberculous pleurisy 

1 

23 . 


Meu'*osy]ihiIis 

1 

12 

Control Tests On Healthy Individuals 

1 


The normal controls were recruited from the senior class (1936) of the Homeopathic 
Medical College and Flower Hospital consisting of 22 male students. Only apparently 

Anjcb'c ulcerative ci’itis 

1 

30 

healthy individuals, free from cold or any infectious conditions were asked to submit 
themselves to the test. 

Non-specific ulcerative colHb' 

1 

23 

The folIo^ving results were obtained: 

Periodic health examination 

1 

IB 

Highest sedimentation rate 11 mm. 

Lowest sedimentation rate 1 mm. 

Neurofrenic diarrhea 

1 

4 

Average 4.3 mm. 

Diverticulosis ; diverticulitis 

\ 

27 

All these readings are well within normal limits, and go to show, despite the very small 
numbers tested, that in individuals proved healthy after adequate physical examina- 

Gaslro-cnterosenous diarrhea : 

1 

17 

tion, the sedimentation phenomenon will present a picture in no wise varying beyond 
normal limits. 

cholecystectomy ; infection 

Acne and va«uo sastric disturb- 

2 

13-16 


ancGs 




Graves' disease 

1 

7 


Nutritional a’'.cmia 

1 

16 


Erythremia ipersistent polycy- 

1 

0 


themia or Vauuoz’s disease) 

Mipraine of biliary (?) origin 

1 

21 


Cardiospasm 

1 

15 

■ 

Non-infectious granuloma abdom- 

2 

2-14 


inis 



Diabetes mellitis 

1 

19 


Major epilepsy 

1 



Ulcer at pyloric end of stomach 

1 

12 


Pregnancy 

1 

19 


Roentgenologxcally diagnosed ap- 

1 



pcndicitis 




Pyorrhea alvcolaris ; reversed per- 




istalsis (Alv’arez syndrome) 




Anxiety rcurosis; (fear of ap- 
pendicitis) 

1 

11 



late was not increased in benign ulcer, when carcini 
matous degeneration took place in such an ulcer, tt 
rate was increased very regularly. All of our ow 
cancer cases have shown a rapid erythrocyte sinkini 
We are therefore, of the opinion, that the red cell sed 
mentation test has distinct diagnostic value whe 
striving to differentiate between ulcer and cancer c 
the gastro-mtestinal tract. The findings of sue 
authors as Barthold (12), who claims that the test i 


valueless in either extreme of the malady — the very 
early case or that which has advanced to the stage of 
cachexia — do not, in our opinion, find any application 
in the general run of cases seen in routine gastro- 
enterological practice. The results of investigations 
inade by Lorie (13) several years ago, bear out our 
views. We would suggest that a gastric ulcer, in the 
presence of a low rate of settling, may be regarded as 
benign, if there is no a.ssociated gastris or duodenitis. 





AMKIUCAX JOl'KNAL OK DlGKSTlVE DISEASES AND NUTUITION 


ni'o 

Uilntwn of the Tist to lltmoglohin RcadinyR: The 
relntion of homoplohiii to the red cell sedimentation 
findinfrs %vas studied by Rubin and Smith (14) almost 
a (h'cade ayo. SIosl of their findings have been paral- 
Jelfd by our own experience. We found, for example, 
that a high liemoglobin count accompanied augmented 
.vedimentation. Any diagnostician will agree that a 
high hemoglobin count, considered by itself merely 
serves to increase confusion, but if we can interpret 
it in terms of rapid cell sinking, it becomes at once a 
valuable diagnostic factor. The statement that "the 
hemoglobin content of the rod blood cells parallels to 
a certain degree, the erythrocidc sedimentation reac- 
tion,” was substantiated by our own experience. We 
have not kept a complete account of the relationship of 
the red cell count to the sedimentation results, but the 
few records regularly reveal a very close alliance— a 
low hemoglobin index implied augmentation in red cell 
.sinking'. 

Achylin GnHtrica: Though the dilTerentiation be- 
tween benign and malignant achylia is quite well 
standardized, the red cell sedimentation tost should be 
of -service in the diagnosis of this condition- The sedi- 
mentation rate has been shown to be unaltered in 
benign achylia, but increased in the malignant forms. 
True achlorhydria may bo benign in a benign gastric 
tumor, when the sedimentation rate will be normal. 
Rut should the nature of the grovlh change, as in that 
mentioned by Sanders (lii), demonstrated by Rubin at 
.Montifiorc Hospital, when the tumor develops central 
necrosis, or becomes infected, a rapid sinking of the 
red blood cells will bo immediately perceptible. And 
the rapidity of this sinking will furnish an index of 
the extent and severity of malignant tissue destruc- 
tion. The achylia of syphilis or pernicious anemia, or 
that frequently a.ssociatcd with a tuberculous infection, 
if estimated by the rod cell sedimentation test, must 
be interpreted in terms of these respective maladie.s. 

nicctliiifi and Non-rUccdinri Peptic Ulcer: The 
anemia resulting from a bleeding gastro-duodciial 
ulcer alter.s the normid sedimentation rate. When 
bleeding ceases, the rate of red cell settling approaches 
normal, and thus points to a propitious time for sur- 
gery, if the ca.se be one where surgery is othenvise 
indicated. This analogy holds good for mucus colitis, 
as well as cholelithiasis, both uncomplicated, or with 
attending inflammation. 

The cases included in the first part of our Table pre- 
sented generally similar characteristics: llyperchlor- 
hydria. a hemoglobin index ranging from .‘!G to 54 per 
cent, a red cell count of from 2.5 million to o million, 
jind a sedimentation rate between 22 mm. and 58 mm. 
in GO minutes. The duodenal cases showed the classic 
.syndrome of a po.st-pyloric lesion, marked hypcrchlor- 
liydria with persistent deformity of the bulb, thougli 
the If.-dori did not cause ob.struction and did not bleed; 
.a Iwnuigldbin index of {*5 per cent, and a rod cell count 
of five million. The sedimentation rate was regularly 
a horiront.al line — 2.2 mm. in GO rninutc.s. The value 
of the rod cell sedimentation te.st in such instances is 
(■(■riainly obvious. 

In the tidious period of convale-cence ivhich marks 
thc'-e ulcer ca<(.-% the test serves as a continual guide 
ami ch'vk upon tre.'itment. Should ero'-ion of a blood 
bring about sudden hemorrhage, the extent and 
.'ictivity of tlu' bboding, with the degree of tissue de- 
.strtirtion involved will be regi-'-terid in the behavior of 


the erythrocyte.s every time the test is applied. .Xfa- 
surgical intervention, an increased sediment.ation 
indicate.s the amount of traumatic tissue damage a-S 
the difl'erent phases of the absorption process. .A rlj'. 
sistenlly high sedimentation rate givc.s strong cv'idea.e 
of the c.xistencc of a complication. Yet the te.'t nuiVt 
not be regarded as a substitute for blood cvtoloyy' 
Indeed, it is not a sithstitutc for anything, it h an 
addition to all the previously employed methods. 1; 
even has psychic aspects. Gallagher (if.) has cmploifd 
it to detect evidences of chronic dise.aso in .subjixtc 
whose past history suggests the possibility of its cx- 
i.stence. He avers that "The finding of a riornml .si-di- 
mentation rate has given us greater confidence in tlir 
advisability of e.xpectant treatment, and in our .at- 
tempts to reassux'e the patient.” 

Anemia Due to Cohn Malignancy: Diflerentinling 
the various degrees of anemia due to bleeding of 
malignant lesions in the colon, necessitates faking into 
consideration the precise location of such lo.sions. .As 
Heald (17) has put it, "The blood picture dilTors with 
the location of the lesion. It is a well established fact 
that secondary anemia is more marked with right side 
tumors than with left.” The right half of the colon is 
of greater calibre, permitting larger growlh.s to de- 
velop with more bleeding surface, and a resultant 
higher grade anemia. In the right half moreover, 
adenocarcinoma is the prevailing type of neopin.sm. in 
contrast to the annular, constricting typo likely to lie 
found in the left half of the colon. Since the rate of 
red cell sedimentation varies with the degree of 
anemia, a higher rate would, therefore, point to a 
malignant lesion in the right colon. A large bleeding 
surf.ace in the right colon may induce a blood picture 
readily mistaken for that of pernicious anemia. In 
thi.s type of case every “lead” is of value, and the .ap- 
plication of the .sedimentation test may give invnlu.ablo 
evidence as to llie location and e.xtent of tlie le.slon, 
and the severity of the tissue destruction — perliap.s 
even resulting in a saving of priceless time suiTicicnt 
to evoi-t a fatal termination of the disease. 

To the gastro-enterologist, as to medic.al practition- 
ers in all divisions of the science, the rod cell sedimen- 
tation test .should prove an inv.aluablc aid. While alone 
and unsubstantiated, it will not servo for difTcrcntial 
diagnosi.s, or even demonstrate the prc.scnco of any 
given disease, nevertheless it serves to warn the clini- 
cian that disease of some kind is present. ^ As the 
speed with Avhich the rod corpuscles sink is in diict 
proportion to the inlensit.v of this disease jiroce.'- 
though wo must allow for the factor of aiicmia—a 
postii'c finding is a most valuable aid in diag'no'i?, 
oven if a negative rc.sult docs not necessarily indicate 
that VO disea.se is present. 

CONXLUSIONS 

1. The red cell sedimentation tc.st mcrit.s a pkirc m 
the diagnostic equipment of the ga.stro-cntcrologi= - 
ns an aid in the diagno.sis of disease.^ in which inifc- 
tion or (issue destruction are important factors. 

2. Where no direct external evidence of di."s^c 
exi.sts, but the test shows a departure from 
conditions, the examiner will he stimulated to for. -'f 
scrutiny of the available evidence. This 

ticular importance where a neurasthenic 

frank neurosis is f.re.senl. a.s under these condition' — 

normal sedinimtntinn rate wi// mrsfire^ the 
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that he is not overlooking a physical ailment which is 
masked by the psychic state. 

3. The test does not supplant any diagnostic meas- 
ure now employed, but provides additional confirma- 
tion of their findings. 

4. Though the present study is admittedly limited 
in respect to the number of cases, it offers convincing 
evidence as to the value of the test in determining the 
activity or latency of a malady, giving information as 
to tissue breakdown ,such as occurs in malignancy, or 
if inefficiency of the blood-forming mechanism, as in 
anemia due to e.xcessive hemorrhage. 

5. Since many wholly unrelated pathologic condi- 
tions produce symptoms apparently referable to the 
gastro-intestinal tract, the routine application of this 
test should operate to separate those cases within 
the gastro-enterologist’s province from those which 
properly belong to other specialists. To illustrate: If 
the gastro-intestinal examination showed no lesion in 
the canal, a normal stomach chemistry, and an X-ray 
film without filling defects or other evidence of path- 
ologic distortion, then an accelerated sedimentation 
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rate should at once stimulate a search for a disease 
condition unrelated to the digestive canal. 

6. The red cell sedimentation test resembles the 
leucocyte count in that it is not specific for any disease 
even when positive, and if negative does not neces- 
sarily indicate that no disease condition is present. 

7. In the presence of a known pathological condi- 
tion normal sedimentation indicates that the disease 
process is inactive; a speedy sinking of the red cor- 
puscles indicates that the converse is true. The test 
can, therefore, be utilized as an aid in prognosis. 

8. The present study is based on 100 consecutive 
clinic cases wherein the sedimentation test was em- 
ployed, and upon the results obtained by applying the 
test to 22 normal individuals who volunteered to act 
as controls. 

The writers wish to express their appreciation of the 
help and interest of Dr. Addie Stanford in the work here 
recorded, as well as to the members of the graduating class 
of 1935, without whose assistance it could not have been 
bi'ought to an adequate co 2 aclusion. 
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Bacteriological Findings in Disease of the Biliary Tract 

The Relationship of Gastric Acidity to Biliary Tract Infection 

By 

JOHN RUSSELL TWISS, M.D. 
and 

EILIP C. HANSSEN, M.D. 

NEW YORK. NEW YORK 


T he determination of infection of the biliary tract 
has presented such a variety of technical difficul- 
ties that there are no published reports in which the 
diagnostic value of biliary tract drainage has been 
entirely confirmed. A. further complication of this 
situation is that there is little information available 
as to biliary tract infection and its relationship to 
gastric acidity. Whipple (1) in a series of 25 patients 
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going to operation reported that organisms similar to 
those found in cultures of the biliary tract were ob- 
tained in the pre-operative duodenal drainage bile in 
54%. This percentage of accuracy in diagnoses sug- 
gests that the duodenal drainage findings represent a 
casual rather than a diagnostic relationship to the 
actual conditions of infection in the biliary tract. 
Lyon (2) in another series reported a majority of 
cases showed similar findings, no definite figure being 
available. Among others Boardman (3) and Nauss, 
Lake and Torrey (4) have questioned the value of 
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sterile cultures of duodenal bile on the basis of com- 
parison with clinical findings and knowm results of 
cultures obtained at operation. 

Hanssen and Yurevich (5) have shown the preat 
discrepancy between the numerou.s varieties of bac- 
teria reported in cultures of duodenal bile and the few 
actually found in the biliary tract at operation. These 
authors found that, in a study of 104 patients coming 
to operation, the biliarj- tract was sterile in G7 per 
cent. Where infection occurred a single variety of 
organi.sin was found in of the cases. Biliary tract 
drainage of the.=e patients, on the other hand, showed 
.sterile culturc.s in only 25% of the drainages and a 
high proportion of mixed cultures. Agreement bc- 


even findings with this method have not been entirdr 
in accord with operative findings has Ictl to furtV^ 
investigation. 

The pathway of the pathogenic bacteria into \h 
alimentarj’ canal has been well described. Data on ti.e 
bacteriolog>’ of the mouth, showing the prevnltr.ee tf 
organisms in the crypts and salivary secrcUon,s, hsl 
been summarized by Arnold and Stuart (9). Thf^ 
authors have noted the impossibility of sterilization of 
the mouth, ns has Boardman (3). The many b.actori.', 
gaining access to the stomach with saliva anil ingedtil 
food have been described by Cotton (10) and Kopdojl 
(11). The usiml presence of bacteria in the stomach 
with achylia was shown by Rehfuss (12). 


Table I 

Vnrirtio! of hactcria found in duodenal drainages of S55 patients. Patic7its arc classified according to findings 
of free liijdrochloric acid in the fasting gastric contorts 
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Groiiji I Achlorhydria 



Free hydrochloric acid 0 




Group II Normal Acidity 



Free hydrochloric acid 0 to 20 



Group III Hyperacidity 



Free hydrochloric acid over 20 




tween drainage and oiierative findings occurred in 51% 
of the c.'ise.'^. While it is obvious that although the 
dr.'iinage finding.s .';howcd the .'■•ame apparent confirma- 
tion as in other series, hero the bacteriological findings 
wore actually of little riiagno.stic value. 

In view (>f the unsatisfactory status of duodenal 
(irainagf ns a means of determining biliary tract in- 
fo. -tion, an improved mcthrKl of taking' sterile cultures 
of duodenal bile, u.sing an encapsulated tube, was re- 
cently devi.sed and de.scribed by Twiss and Phillips 
ft)). The purpose of tins method is to eliminate con- 
tariiiii.nlions of the bile externally, and internally by 
.s-'.-diiip ettr the duodenal tub- while it pas.ses through 
the mouth and stomach. In a serie.s of patients .studied 
by both tb.i.s metb.o^l and liy a modification of the one 
of Lvi',;; (7i, (■ elsewhere described) (?), the encapsu- 
I.itet! rneiluHl showed in the duodenal bile only a third 
r,- n-.-iny wirieties of organi.sms 'dmilar to those of 
the tr.nuth. three time.s the number of sterile cultures 
.anti half the number of n’.ixed cultures. The fact that 


The normal variations in the amount of free hydro- 
chloric acid in the gastric contents Iia%’c been descrilK’d 
by Vanzant, Berkson and Alvarez (13), whose "normo- 
grams," based upon the study of 3,74G normal subject-'- 
.show that in the age group from 20 to 7i), the 
hvdrochloric acid of the stomach is in males, 33-l<. >*■ 
females, 31-3.3. A further study has been niade ol 
gastric acidity associated with disease of the gall da 
der bv Vanzant, Alvarez, Berkson and Euster.man 
(14). These authors studied G02 patients 
upon, with and without stones, and concluded 
although there was a slight increase in the inci cnee 
of patients with achlorhydria, in general there vc’ 
little deviation from the normal in either men 

women. . t , rr- 

The normal duodenum in the fa.'^ting state '.f' 
shown to bo .‘^torilc by Cushing and Bivingo^l - 
Mac Neal and Chace (IG), Kellogg (17) and 
The protective liaclericidal power of (he g;u*tnc ^ 
tion in maintaining the .sterility of the upper in. 
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tinal tiact, ascribed mainly to the presence of free 
hydrochloric acid,- has been noted by Hurst (18), and 
suggested by the duodenal drainage findings of Bartle 
and Harkins (19), who found in a studj’' of 200 
patients that the duodenal bile was sterile in 35% of 
the hyperacidity patients and 20% of those having an 
achlorhydria. A summary of the findings of a higher 
incidence of bacteria in the duodenal bile in patients 


hydrochloric acid results in a loss of the "germicidal 
barrier." 

A relationship between bacteriological cultures of 
bile obtained by means of the duodenal tube and the 
acidity of the gastric contents was also suggested by 
our own studies, in which wide variations in the bac- 
teriological findings of the duodenal drainage bile were 
noticed in studying different groups of patients. These 


Table II 

A study of d^iodcnal drainage findings, comparing the 'restdts of cidtures obtained by the un-encapsidated and 
encapsidated drainages in the same patients in regard to the relative incidence of sterility and mixed growths 
of bacteria 


Unoncapsulated Method 

Group 

Achlorhydria 


! Normal 

Acidity 

Hyperacidity 




' Patients 


t Patients 

1 Patients 




, No. 

1 

% 

1 No. 

% 

1 No. 1 


total 1 of. 

Sterile 

. 20 

1 

1 

11 

CO 

34 

1 60 ' 

Cl 

140 1 

30 

Mixed cro'vlh 

I 82 

1 

•t4 

45 

25 

1 

5 

5 

132 

28 





Encapsulated Method 





1 Sterile 

G j 

1 

20 

IG 

39 

14 GG.G f 

I 

3G 1 

42 1 

MiNod rro%Hh 

f 

s * 


35 

1 * 

2 

0 

0 

9 
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having an achlorhydria has been given by Nauss, Lake 
and Torrey (4). Hurst (18) reported in a series of 
patients with gall stones that 49% had achlorhydria 
and 23% hyperchlorhydria. 

The only investigation which the authors have found 
in which the bacteriological findings at operation have 
been correlated with the gastric acidity of each patient 
is that of Moynihan (20), who found in a series of 81 
patients hyperchlorhydria in 20% and achlorhydria in 


differences were found to coincide with the variations 
in gastric acidity, those patients having gastric hyper- 
acidity were found seldom to show viable bacteria, 
while the majority of the positive cultures of duodenal 
bile seemed to occur in those having a diminished or 
absent free hydrochloric acid. 

AUTHORS’ STUDY 

During the past five yeai's 2000 patients suspected 
of having disease of the gall bladder have been studied 


Table III 


Incidence of infection shoum at operation. The number of patients showing positive cultures of the biliary tract, 
classified according to acidity of the gastnc contents 


Group 

Achlorhydria 


Normal 

Acidity 


Hyperacidity 

1 

( 

Patients 

Patients 

Patients 


No. 

% 

No. 

% 


No. 

% 


_ 

Total 

_j % 

Total No. of patients 

50 

100 



47 

100 



23 

100 



120 

■ 

No. patients infected 

23 

4G 



10 

21 



7 

31 



40 

33 

Non-Calculous cases, 

19 

38 



19 

40 



10 

43 



48 

40 j 

Total No. 
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15 
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40 



15 

31 

Infected 
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Calculous cases, Total No. 

31 

62 



28 

60 



13 

57 
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72 

60 ^ 



48 
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2S 
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23 
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25 

86 , 

Infected 
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1%. In the achlorhydria cases the gall bladder bile 
lowed infection in 66%, in those patients having a 
ormal or increased hydrochloric acid the incidence of 
ifection was 28%. Moynihan interprets these results 
. indicating that infection through the duodenum 
oes occur and that- this is more l^^^ly to occur with 
’blorhvdria This author agrees with Knott (21) 
;S the probable mechaaism is that the lack of free 


in the combined Medical and Surgical Clinic for Dis- 
eases of the Liver and Biliary Tract of the New York 
Post-Graduate Hospital. The purpose of the present 
article is to present the bacteriological findings of the 
duodenal bile in a series of 855 patients, classified ac- 
cording to gastric acidity, upon whom cultures of the 
duodenal bile were made in 550 drainages under sterile 
precautions. A further series of 120 patients was 
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■itudic’ii. in v.liorn culturci of the frail bladder bile, the 
Kali bladder wall, the cv.^tic duct node, and stones if 
pu-fnt v.ere made at the time of operation. The re- 
sults of culture- from ojierative specimens and from 
the duodenal bile in relation to the pastric acidity are 
KtW’i) for 8G. Itarteriolorical cultures of the duodenal 
bile and ojierative specimens were made under the 
direction of Dr. Adcle Sheplnr, accordinp to the 
methods de'-cribod by llan^.sen and Yurevich (5). 

In this study, we have arraiiKcd our jiatients into 
three proups on the basis of the amount of free hydro- 


to the normal acidity proup of Alvarez and his 
elates. The faslinp pastric content.s are con-idM-td 
have apjn-o.ximately half the Jimount of free hydrcl 
chloric acid shown in the fractional te.sl nical. \]| 
patient.s havinp free hydrochloric acid o\er 20. \\hich 
we consider a relative hyperacidity, are pl.iced in 
Group III. 

The bacteriolopical findinps in the duodenal bile 
cultures of 355 patients not cominp to operation .in 
.sho\\-n in Table I. The hyperacidity proup here shmu 
an incidence of sterile cultures nearly double that cf 


Table IV 

r trqvoici! of occurrence of organisms in (he hilianj tract at operation, in patients classified according to gnilri' 
acidity 
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Table V 


Vnriitiis of siyiiificant oryanisms found in the pre-opriatire specimens of duodenal bile, patients elassifud ec- 
cording to gastric acidity 


Group 

Achlnrhrdrin ! 

Normil Ar)»!»t> 

! JI>prmcidit> 
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Patlcntu ! 
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1 __No. 1 __ Tr _ 
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chbuie acid found in the fastinp pa-tric contents at 
thi iirae biliary drainape was performed. In practi- 
<.dl'. all cases, the dr.unapi- were done repo.'itedl.v. 
V.'e have plan<l in Group I all patients .sliowinp no 
fni' livdrwhloric acid in the fnstinp pastric content.s, 
indir.atinr a deficiincv in fne h.vdroeblorie acid. Group 
1! ii.chub- those havinp an averape amount of free 
hviirochioric acid, with leaditips from 0 to 20. (The 
numb- r of cc, of N ID XaOH ri<iuii(d to neutralize 
ID. I cc. of pa-tric continls). This proup corrf .-ponds 


the achlorhydria and normal acidity proiipo The 
incidence of mi.ved cuUure.s in the achlorh.vdria priaip 
is G times that of the hyperacidity proup. In tho *■ 
patients .showinp only one or two varieties of hacb n-.. 
the achlorh.vdria prouji .‘■bowed an incidence of 'nff<' 
tion more than double that of either of the aiMh,- 
proups. The staphylococci and strejitocoecl prfviofiu' 
nate in nil proups. particularly with achlorhj'ina. 
where mouth contaminants are also more prev,il‘!> 
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B. coli, however, shows a definitely increased incidence 
in the achlorliydria and normal acidity groups. 

A comparison of these findings with the operative 
bacteriological findings in a series of our patients, as 
shown by Hanssen and Yurevich (5), indicates again 
a wide discrepancy between the incidence of infection 
in the duodenal bile cultui'es and those cultures taken 
at the time of operation. 

The results of duodenal cultures taken by means of 
the encapsulated tube are therefore shown with those 
of the unencapsulated method in Table II. Here we 
see that the encapsulated method shows cultures more 
in accord with the operative findings, the percentage 
of sterile cultures being higher in all groups and 
reaching 66% in the hyperacidity group. As before 
stated, 67% of the patients showed sterile cultures of 
all parts of the biliary tract at operation. It is further 
worthy of note that although the bacteria in general 
were the same as found by the other method, practi- 
cally no mixed groui;hs of bacteria, indicating contami- 
nation, were obtained by the encapsulated method in 
patients having free hydrochloric acid in the gastric 
contents. Of 5 patients in whom the biliary tract was 
sterile at operation, having pre-operative duodenal 
drainage by the encapsulated method, 4 showed sterile 
cultures in all specimens. 

To detennine the actual incidence of biliaxy ti’act in- 
fection and its i-elationship to gastric acidity a study 
xx’as made of 120 patients opex'ated upon, the findings 
are shown in Table III. The series as a whole showed 
a distribution of 40% of the cases in both Gi’oups I 
and II, 20% in Group III. Of the entire gi'oup 60% of 
the patients showed calculi. The incidence of infec- 
tion in the calculous and non-calculous groups was ap- 
proximately the same as in the whole group, indicating 
no definite relationship between infection and the pres- 
ence of gall stones. On the other hand a definite re- 
lationship is suggested between gastric acidity and 
the pi-esence of infection, as well as stones. In the 
achlorhydria group the incidence of infection is ap- 
pxmimately twice that of the nox-mal acidity group, 
the achlorhydida group also showing a somewhat 
higher proportion of calculous cases. 

The varieties of bactex’ia found in the biliaxy tract 
at opex-ation are shoxvn in Table IV. In the achloi-- 
hydi'ia gi-oup the incidence of infection is seen to be 
neaidy txx’ice that of the hypei’acidity gi-oup and nearl 5 ’’ 
three times that of the normal acidity group. Bactex-ia 
wex-e found more frequently in the gall bladder bile of 
those patients having stones who were deficient in free 
hs'^dx’oclxloi'ic acid than in those having no stones. The 
bactei'ia found may be grouped into those occurx’ing 
px'edominantly in the achloi-hydria gi'oup, which in- 
clude the colon infections, the streptococci, and staphy- 
lococci. The only organisms occurring both with and 
xvithout gastric acid are those of the typhoid and 
colon groups and the stx-eptococcus non-hemolyticus. 
The third group, found only in those patients having 
fi’ee hydrochloric acid in the gastidc contents, include 
the B. Welchii and the B. pi-oteus. 

It is here intei’esting to note that the oi’ganisms 
found in those patients having free hydrochloric acid 
are those which would apparently be little affected by 
gasti'ic acid. The B. Welchii and B. proteus are known 
to be found normally in the liver, while the colon in- 
fections are considered to be brought to the liver 
through the portal system. Typhoid infections are usu- 


ally considered to be of hematogenous origin. Knott 
(21) has also shown that typhoid and colon organisins 
are more resistant to the bactericidal action of acid in 
bile. The streptococci and staphylococci, however, 
seem in most cases to have been prevented fx’om gain- 
ing access to the alimentary tx-act by the fi-ee hydro- 
chloric acid in the stomach. 

The results of duodenal drainage in the operative 
patients are shoxvn in Table V. The bacteria here 

Table VI 

A diagnostic comparison of pre-operative duodenal 
drainage eidtures with the operative findings in 16 
patients shoiuing infection of the biliary tract at 
operation 


Group j 

1 

Achlor- 

hyclrin 

1 Normal 
' Acidity 

Hyper- 

acidity 

Total 

- — — —I 

No. of patients t 

Cultures identi- 
cal with 
operation 

10 

, 

1 3 

3 

IG 

B. typhosus 

2 

1 

! 

2 


B. coli 

3 

0 

0 

1 

Streptococci ^ 

1 

0 

0 


Sterile | 

0 

0 

0 



listed were found in the duodenal bile either in pure 
cultures or with not more than one other variety of 
organism. A comparison of the duodenal drainage 
cultures with the operative findings shoxvs that in the 
achlorhydria gi’oup not all the varieties of staphy- 
lococci, streptococci and colon organisms occurred in 
pure growth in the duodenal bile, but were present as 
mixed growths of bacteria. In the noxmial acidity 
group the duodenal di'ainage findings were in most 
cases in accord with the operative, except that the 
staphylococcus albus was found in the duodenal drain- 
age bile 6 times when not present in the biliaxy tract 
at opex-ation. In the hypex-acidity gi-oup the B. coli 
was not grorni in the duodenal bile due probably to the 
inhibitoi-y action of the free hydi-ochloric acid. 

Of the 41 patients found to have a sterile biliary 
tract at opex-ation, duodenal drainage cultures were 
stex-ile in 14% of the patients in Group I, 38% of those 
in Gx-oup II, 72% of those in Gx-oup III. It is hei-e ap- 
pai-ent that the duodenal cultures were contaminated 
5 times as fi-equently in the achloi-hydi-ia group as in 
the hyperacidity group. All patients having sterile 
cultux-es of duodenal bile were sterile at opex-ation. In 
the 16 patients shoxving infection at opex-ation, (Table 
VI) significant duodenal cultux-es wex-e found in 9 or 
56%. The majox-ity of those patients showing a mixed 
growth or different type of oi-ganism, were in the 
achlox-hydria group. The only organism present in 
the biliax-y tx-act at opex-ation, found in pure culture in 
the duodenal bile, xvex-e those of the B. coli groups, the 
B. typhosus, and the stx-eptococci. None of the patients 
shoxving infection of the biliax-y tract xvex-e drained by 
the encapsulated method. 

SUMMARY 

1. A survey is presented of the bacteriological find- 
ings of 355 patients upon xvhom stex-ile drainages xvere 
done and 120 -patients operated upon for disease of the 
biliax-y tract, where cultures xvex-e made at the time 
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of o’K rot ion of tho hlncJJer bile, Ihe pnlJ bladder 
v.all, the (-•ystie duct node, and .stonc-A if prc.«ent. These 
patient.-’ are rlnssified in relation to the ^ra.stric acidity 
of (■ai.’ii. 

2. In the .'!r<a patient.s not cornirifr to operation the 
incidence of sterile cultures of the duodena! bile in 
tho:e having ;i hyperacidity was double that of the 
patients with an achlorhydria or a normal acidity, 
mixed cultures occurred G times ns frequently in those 
with achlorhydria. 

In the duwlenal drainafre.s performed upon the 
.same patient.s by the encapsulated method, a hifthor 
percentatto of sterile culturc.s were obtained in all 
trroups. Pn'Kdiaiily no nii.ved culture.^ were obtained 
by tiii.s metliod in tho.se patient.s hnvinfr free hydro- 
chloric acid in the pa.stric contents. 

-1. In 120 patients havinjr had cultures of the 
biliary tract at operation, the incidence of infection in 
tho.-e with an achlorhydria was found to be about twice 
that of the yroup witfi a normal acidity. In this scries 
the incidence of infection was the same in the calculous 
and non-calculous groups. 

a. .Accordinfr to the number of varieties of bacteria 
found in the biliary tract at operation, the group of 
patients with an achlorhydria .showed twice the 
number found in the group having hyperacidity and 
throe tiine.s the number in the group having a normal 
acidity. 

G. A study of the diagnostic value of duodenal 
drainage .showed that in this series (1) in every case 
where the duodenal drainage cultures were sterile, the 


biliary tract n-a.s .sterile at operation. (2) la ao c-«.' 
where infection was present in the biliary tract 
the duodenal bile cultures sterile. (?,) In patients 
whom the biliary tract wa.s sterile at ojioratinn \u,' 
who .showed organism.s in the duoclenal drainage hii/ 
mo.st of tlie contaminations occurred in the achlo'! 
liydria group. (4) In patients with an infection of tlu- 
biliary tract, the only organisms found prenpurativcly 
in pure culturc.s were those of the 11. coli, II. tvpljfHu- 
and streptococcus group.s. (a) The staphylocoixu^ 
aihus, although found quite frequently in the duwlcn?.! 
drainage bile, was not found in the biliary tract of tb 
same patients. 

CONCLUSIONS 

1. There is a definite relation.ship bofwcoii gastric 
acidity and biliary infection, proved by pre-oper.itive 
determination of gastric acidity and hactcriologic.il 
studies of the biliary tract at operation. 

2. Cultures of duodenal bile obtained by the m- 
cap.sulated method show results more in accordance 
with operative findings in the same patients, 

2. interpretation of the results of sterile cultures 
of duodenal bile .should ho made only with a knowledge 
of the gastric acidity in each case. 

The nnthor.s wish to expre.ss their indohtedne*!! to 
Doctors Chnrlc.s Gordon lievd, Kdward P. IVtorron and 
It. Franklin Carter, for their permission to use the il.otn 
concerning operative patienl.s and cultured specimen'.-, to 
Dr. Adele Shoplar for her collaboration in regard to the 
bacteriological work, and to Dr. Carl H, Greene for tu- 
.sistaiicc in the presentation of this material. 
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SECTION ll— Experimental Physiology 


The Fate of Bacteria Injected Directly into the Cecal End of the Colon 

By 

LOUIS WEINSTEIN, M.D. 

NKW HAVEN, CONNECTICUT 


M any investigators have studied the fate of vari- 
ous bacteria, pathogenic and non-pathogenic, in 
the gastro-intestinal tract of man and animals. The 
usual method of cari-ying out this type of experiment 
has been to feed the organisms under investigation by 
mouth and then to attempt to isolate them from the 
feces of the experimental animals. This procedure in- 
volves great difficulty in the interpretation of results 
obtained: if the organisms do not appear in the stool, 
it is impossible to determine in what part of the 
gastro-intestinal tract they were destroyed. From the 
standpoint of the clinical investigator, this type of ex- 
periment is important, since in the usual types of en- 
teric infections the causative organisms are inge.sted. 
However, to the experimenter interested in the physi- 
ology and bacteriology of the gasti-o-intestinal tract, 
it is of great importance to know in what portion of 
the intestine the lethal action, if there is such, is 
resident. 

Various investigators have devised operations upon 
animals which allow the experimenter to introduce and 
remove substances from different levels of the intes- 
tinal tract. One of the most common operations of 
this type is the one by which a fistula is made in the 
cecum. Various objections to this type of operation 
have been made on the grounds of leakage and im- 
proper functioning. An improved method of making a 
cecal fistula has been devised by Cowgill and Weinstein 
(to be published) which eliminates the objections com- 
monly made against the cecal fistula. Having on hand 
what we believed to be the ideal animal, the writer 
undertook to perform the experiments here reported. 
It was his purpose in this work to study the effect of 
the colon on bacteria introduced directly into it. 

EXPERIMENTAL 

Three dogs having the type of cecal fistula devised by 
Cowgil! and Weinstein were used as the experimental 
animals. There was a minimum of leakage Irom the in- 
testinal operative site; furthermore, the dogs were in an 
excellent state of nutrition throughout the course of the 
experiments. 

The experiments were carried out under two different 
conditions. First, organisms were introduced into the colon 
when the dogs were on a diet consisting of lactose, bread 
and grains, and consequently harbored a large percentage 
of L. acidophilus in their intestines; and second, when the 
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animals wore on a strict meat diet and eliminated no 
demonstrable lactobacilli in their feces. 

The organisms studied were Ser. marcescens, S. lutea, 
and B. mycoidcs (vegetative and spore forms). All of 
these were chosen because they could be identified easily 
in plate culture either by their color production or colony 
morphology. The organisms were grown on meat ex- 
tract agar plates at their proper growth temperatures. 
The growth from two Petri plates was suspended in 5 
c.c. physiological saline solution and instilled through 
the cecal fistula directly into the colon by means of a 
catheter and a 10 c.c. syringe. The animals were under 
continuous observation for a half hour after injection, to 
make certain that none of the instilled material leaked 
back through the fistula opening. 

Both young (spore-free) and old (spored) cultures of 
B. mycoidcs wore used. The absence or presence of spore 
forms was always checked by making a spore stain of the 
material to be introduced into the colon. When only spore 
forms were required, a suspension of a well matured culture 
of B. mycoidcs was heated at 80° C. for ten minutes be- 
fore use. In culturing the feces for B. mycoidcs, cultures 
of both the heated and the unheated fecal emulsions W'ere 
made. 

At intervals of 24, 48, 72 and 9G hours after cecal in- 
jection, fecal material was obtained from each animal. 
One or more specimens of feces -were emulsified in a small 
amount of physiological saline solution, and from one to 
two cubic centimeters of the suspension streaked on the 
proper media for identification of the organism sought. 
The cages in which the animals were kept were cleaned 
with soap and hot water immediately after each collection 
of feces, in order to eliminate possible contamination from 
this source. 

EXPERIMENTS WITH DOGS HAVING A HIGH 
ACIDURIC INTESTINAL FLORA 

The dogs were kept on a high carbohydrate diet for 
three weeks, at the end of which time they showed a 
high proportion of L. acidophilus in the feces; the 
bacterial injections were then made into the colon 
through the cecal fistula. Throughout this study, ex- 
aminations were made every other day for the pres- 
ence of the lactobacilli. 

Ser. marccsccns and S. luica could at no time be re- 
covered from feces of animals into which they had 
been injected by way of the cecum. Cultures of the 
fecal material made as early as 6 hours and as late as 
96 hours after injection failed to reveal the presence 
of either of these organisms. 

B. mycoidcs, however, gave entirely different results. 
When the vegetative cells were injected into the cecum 
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they wiTc rccoverfd in one dofi as late as dS hours 
aftiT injection and in the other two animals even 72 
iiours after instillation. In no instance was it possible 
to reeovfi- them from the fece.s 9G hour.s after they 
had he..n introdiieod into the colon. When the un- 
he.'ited vegetative cells were employed, fecal suspen- 
•sions- .“howed the pres'cnce of B. nnjcoidcf!; wherca.s, 
hf-ated fc-ces HO minute.s at 80° C.) never revealed the 
orrani.sm in culture. In other words, when vejictative 
n. mi/r'iirlrr cell.'-- were introduced directly into the 


capable of killing bacteria introduced direct!- - 
The cause of this lethal action h, of course, a d-i -.i" 
question. “ ' 

Some objection may be raised to this 
irround that no organi.sm of purely intcstin.-ii c- -- 
was used. This procedure was neccs.sary, 
since it would be impossible to detect thr^n;,;-., 
common intestinal orpianisms introduced thro'jjt a. 
fistula in the feces because of the occurrence of t>-- 
bacteria normally in the intestine. The use of 
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ShrjU'iiifi fate of different bacteria when injected directiij into the colons of dons 
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colon by way of the cecal fistula only vegetative cells 
could he recovered from the feces. 

Healed suspension of spore-containinjr cultures of 
B. myroiden instilled into the colon of the animals led 
to the recovery of the organism after 72 hours in two 
doy.s and after 48 hour.s in the third animal. Cultures 
taken lUi hours after injection always failed to show 
the pro.«cnce of the organism in the fecal material. In 
rontra.sl to tlic results obttiincd followiiif,' the injection 
of the vegetative cells, B. mycoidcs could always be 
cultured from the heated feces of the dops which had 
hcen injected with the sjtores of this orpanisni. 

HxricnniENTs with dogs having no 

L.-\('TOnACILLI IN THE INTESTINE 

The (iops were kept on a purely meat diet until fecal 
c.\amination.'i revealed the complete absence of B. aci- 
dophilus. The injection oNiicriments were beKUii after 
an additional week on this diet. 

Tlic same results wore obtained in this experiment 
with Bcr. nmid setns, S. Ivtea and the two forms of 
B. mycoidcs as in the ex[ieriments conducted when the 
(iop.s harliored an inte.stinal flora liipli in L. acidophi- 
lus; the fir.st two orpanisms failed to appear in the 
feces at any time, while vopetative cells of B. mycoidcs 
appeared as vepetative forms, and the spore.s as spores 
in the fecal material. 

DISCUSSION • 

Ample evidence has been obtained in this inve.-'tipa- 
fit>n to show that the larpo inle.stine of the dop.s i.s 


the pathoponie intestinal orpanisms was contemph'el 
but this plan was soon discarded, bccau.se of tlie po-i- 
bility of serious injury to the \'aluablo e.vperinnntii 
animals. However, experiments of this type are keir.r 
contemplated. 

From the evidence obtained with B. mycoulri it ap 
pears that, even thonph the orpanisms m.sy pau 
tlirouph the Inrpe inte.stine alive, they do not nuiliipl.v. 
Evidence for this statement is the fact that when vu'c- 
tative colls of B. mycoidcs were injected into the enkin 
only vepetative colls could be recovered from the ka*. 
while the instillation of spores tlirouph the cecal open- 
ing always led to the recovery of spores in the ffCi' 
of the dops. 

SUMMARY 

Serratia nutrccsccns and Sarcmi Inteu could not h’ 
recovered from the feces of animals into whose cdon 
they wore injected tlirouph a cecal fistula. This fins- 
inp was the same whether the intestinal flora of the 
experimental animals wa.s liiph or low in it.s />• 
dophilvs content. , 

B. mycoidcs could bo recovered from the fects o 
dop.s as late as 72 hours after injection; when 
tativc cells were injected, only vepetative eoll.s v-tre r<^ 
covered: whereas, when spoi-es were iritrwluced, 
were recovered. Thc.so findings were appan-ntl.v in- 
dependent of the .status of the animals’ natural in- 
testinal flora. 


The Nature of Peptic Ulcerations 

The Factor of Spasm 

By 

M. E. STEINBERG, M.S., M.D. 

PORTLAND. OREOON 


N umerous investigators have been successful in 
producing ulcers of the jejunum bj’ utilising the 
Exalto (4) method of diverting the alkaline duodenal 
contents some distance below the gastrojejunal anas- 
tomosis. Steinberg (11) stripped the jejunum, anas- 
tomosed to the stomach, of about three-fourths of its 
longitudinal and circular muscle layers for a distance 
of ten centimetei-s (Fig. 1). Such a procedure leaves 
a narrow strip of muscle along the mesenteric border 
for the preservation of the blood supply to the je- 
junum. The above experiments were combined with 
an Exalto shoi’t-circuiting operation (Fig. 1). In the 
control experiments where the muscle layers are left 
intact an ulcer takes place in from 90 to 100 per cent 



Fig. 1. The short-circuiting of the aikaline duodenal con- 
tents into the ileum. Muscle layer stripped for ten centi- 
meters distal to the gastrojejunal anastomosis (a). 

of the dogs operated by the Exalto method. Most of 
the ulcers are found one or two millimeters distal to 
the gastrojejunal anastomosis (Steinberg and Proffitt) 
( 9 ). 

Of sixteen dogs operated on with the Exalto short- 
circuiting operation, and with the muscle layers strip- 
ped, only three dogs developed typical ulcers of the 
jejunum one or two millimeters distal to the anasto- 
inosis. In five dogs ulcers were found ten centimeters 
distal to the gastrojejunal anastomosis, or exactly 
where the muscle layer began its normal course. This 
was the first time that ulcers were observed in this 
situation (Steinberg and Starr) (10) (Fig. 3). 
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Subsequent to the publication of the first two papers 
ten dogs were again operated according to the Exalto 
procedure, and again with the muscle layers of the 
jejunum stripped. In only one dog was an ulcer found 
at the gastrojejunal anastomosi.s, and in three dogs 
small ulcerations were found ten centimeters distal to 
the gastrojejunal anastomosis and, again, exactly 
where the muscle layer began its nomal coui’se. 

It was impossible to explain the findings on the 
theory of an impact since these ulcers took place ten 



centimeters distal from where chyme is ejected by the 
pyloric sphincter. These ulcers which were never ob- 
served before were rather puzzling as to their nature. 
Inasmuch as no ulcers were observed where the muscle 
layers were strapped the spasm of the jejunum offered 
a plausible explanation. Apparently the stomach con- 
tents stagnate for a variable period of time in the part 
of the jejunum denuded of its muscle. When the con- 
tents reach the beginning of the jejunum rvith its in- 
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Fig. 3. A gnstro-nnnstomosls (a) between the stomach and 
the Jejunum with an Exnito short-circuiting operation. The 
area between the arrows shows where the muscle layer 
was stripped from the jejunum. A small ulcer near the 
pyloric valve and two chronic "kissing ulcers" exactly 
where the muscle layer begins its Intact course, or about 
10 cm. from the pyloric valve, are seen. On the peritoneal 
surface (b) of the same specimen the omentum covers the 
area In which the muscle Is stripped. 


tnct layer of muscle a spasm takes place. Eventually 
the acid contents are neutralized and become accep- 
table to the distal jejunum. 

In order to anal.vy.c the validity of the theory of 
.spasm in relation to acid, we produced a Thir.v-Vella 
loop ( EJn. 2) about fifteen ccntimeter.s lonfr and about 
fifteen ccntimeter.s distal to the duodenojejunal anRle. 
After the recovery of the animals, a spontre, one centi- 
meter lonp and about one-half of a centimeter wide, 
attachi'd to a thread the length of the loop, was intro- 
duced into the pro.ximal openinfr of the loop. <1. P. 
Quiirlcy. \V. II. IliKhstoric and A. C. Ivy (7)). One 
hundred observations were carried out on five dog.s. 
Some of the experiments were made with the sponRc 
immer.scd in normal saline, while in others it was im- 
mer.sed in O.lo, 0.2. 0.;> and 0.4 per cent h.vdrochloric 
acid. One series of experiments with the sponpe im- 
mer.si'd in normal saline was immediately followed by 
another usinp the various strenpths of hydrochloric 
acid. The result.s of these experiments, as carried out 
on five diiTerent loops, were remarkably consistent. 
A*: indicated by the Tables it is quite evident that the 
sponpi- immer.MHl in bidrochloric acid produces defi- 
nite delay in its propress throuph the loop. The sponpe 
immer.--ed in O.lo, 0.2, 0.2.'» and O.fi per cent hydro- 
chloric acid briiu’s about a more or Ic.-s uniform delay 
in the propre's of the sponpe. On the other hand, 
three experiments with O.-l per cent liydrochloric acid 
pave a rather bir.:irre result with either very prolonped 
debiv or terv rapid propre.ss throuph the loop i Tables 
1 and 1I>. 

It was observiNl that when the .sponpe immersed in 
.-aline was {ntrodtircd into the proximal openinp of the 
loop the dop n?Ter<'d no re.sistance and in mo-t of the 
e\p-‘rin;cnts w,-... ipiiet. The si'Cretion of the intestinal 
was not lu'ticeabte. On the other h.and. in the 
ixpen’nwnts where the .sponpe was immersed in hydro- 
ch.loric acid hiplicr than o.l.t per ct.nt, a copiou* Sf-ere- 


tion from the loop was produced. The protnulinp 
mucosa appeared pale and spastic. In a few c.xperi- 
ments the dops were restless, vomited and resisted the 
introduction of such a .sponpe. On certain occasions 
there was evidence that the sponpe immersed in acid 
interrupted its normal course by a prolonped delay at 
some part of the loop. 

It is impossible to minimize the importance of cer- 
tain animal e.xpcriments (Steinberp and Proffitt) (91 
since to a preater extent they represent a replica of 
the surgical procedures used in the treatment of 
gastroduodenal ulcerations. The primary ulcer.s of 
the jejunum are e.xtremcly rare. It is only after the 
gastro-enterostomy came into vogue that jejunal ulcers 
were beginning to bo noticed with more frequency. 
A jejunal ulcer is being produced unwittingly with 
regularity in the patient by performing certain types 
of gnstro-intestinnl ann.stomoses. Some of the modern 
text books on surgery of the stomach and diiodemim 
still recommend such operative procedures as the Jloux 
anastomosis, the von Eisclsbcrg exclusion operation 
and also the Devine transection e.xclusion operation. 
One engaged in e.xperimental surgery is able to pro- 
duce typical postoperative jejunal ulcers in dops hy 
usinp the above mentioned procedures recommended to 
the surgeon as a cure for gastro-duodcnnl ulcerations, 
(Steinberg) (11). It is difficult to assume the pres- 
ence of a constitutional predisposition in each one of 
these cases. It is more logical to attribute these je- 
junal ulcerations directly to the operative procedure. 
The various gastro-intcstinal anastomosD.s in the dops 
which produce typical jejunal ulcerations are therefore 
of great importance in elucidating some of the local 
factors responsible for the production of those lesions. 
Those local factors do not exclude the importance of 
the constitutional prcdi.sposition, the disharmony of 
the vegetative nervous .system or some form of an 

Table I 

Drif/. No. 1B—2-12-.3S. Thiry Vdla Loop 
PrvgrcKs of sponpe from proximal (o the distal openinp 

hulicatcd in minutes 


Spontre* Immcpfpf! fn normnl ‘ Sponirc in .ISri 

Miilnc fir^t only Hr'lrwMoH'* iK'fnri* «nrh tn*ii 


T.r; 


f, 

r, 
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endocrin imbalance. The experimental attack however, 
on the para.sympathetic and sympathetic .sy.stems h.as 
not been conclu.'»ive. The only e.xperiment.^ which are 
under direc't control are those which produce ulcer.' of 
the jejunum with .a certain repularity by vnr.vinp the 
an.atomical and physiological relationship' between the 
stomneb and the jejunum. (Stcinlferp and rroffilt). 
The .«urpical procedures which give ri.>-e to pestop'-r/i- 
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tive jejunal ulcerations are so closely related to the 
experimental procedures on the dog that by comparison 
there remains little doubt as to the true nature of the 
jejunal ulcerations in the human. 

A vast amount of accumulated material on the ex- 
perimental postoperative jejunal ulcerations is not 

Table II 

Dog No. 2 — 11-2-SJf. Thiry Vella Loop 
Progress of sponge from proximal to distal opening 
indicated in minutes 


Sponge immersed in normal 
s^ine before first trial only 

Sponge immersed in .295> 
Hydrochloric before each trial 

6 

G 

4 

C 

4 

10 

4 

12 

4 

18 
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without any importance as to the nature of duodenal 
ulcers, as will be seen from the analysis of our experi- 
ments. Shay and Gershon-Cohen (8) in a vei-y ex- 
haustive study on the control' of the pylorus have 
demonstrated that the addition of certain strengths of 
hydrochloric acid, depending on the original state of 
the secretion, have a definite relationship on the 
emptying time of the stomach. These investigators 
have noticed antral spasm and pylorus spasm from 
duodenal instillation of hydrochloric acid. Dragstedt 
and Palmer (3) operating under local anesthesia have 
noticed a marked contraction of the circular muscle of 
the duodenum after the exposure of the duodenal ulcer 
to 0.5 per cent hydi'ochloric acid. The patient com- 
plained of a sevei'e cramp-like pain in the stomach. 

The frequency of “kissing ulcers” of the duodenum 
has been reported by many clinicians. 0. Bsteh (1) 
has reported thirty-two “kissing ulcers” out of one 
hundred and ten duodenal ulcers. Hoffman (5) 
noticed these ulcers in forty to fifty per cent of his 
cases, and Clairmont (2) in seventy-five per cent. 
According to my own experience the frequency of 
multiple ulcers is more common than previously ob- 
served. Some of the ulcers are in the state of healing 
and some are so small that they are either not recog- 
nized or are destroyed during the removal of a part of 
the duodenum with the stomach. This fact may ex- 
plain the discrepancy in the obseiwations of various 
surgeons. 

Most of the ulcers of the duodenum have a typical 
location distal to the pjlorus and separated from it 
only by a few millimeters. They are frequently found 
opposite each other, and for this reason named by 
Moynihan “kissing ulcers” (Fig. 4). In the further 
piogiess these ulcers may extend to the lesser or 
greater curvature of the duodenum. They may also 
coalesce and lose their original form and position. The 
progressive changes make it difficult to recognize the 
original location in many specimens on account of de- 
formity and the scarring of the duodenum. A thorough 
microscopic examination of the removed part of the 
duodenum would be interesting and perhaps more con- 
vincing as to the nature and location of these lesions. 


The characteristic localization of these ulcers in the 
same segment and on the anterior and posterior walls, 
opposite each other, is significant. A few of these 
ulcers were observed by myself in the experiments 
where the muscle of the jejunum was stripped, had 
the appearance of the “kissing ulcers” of the duodenum 
in the human (Fig. 4) and were found in the same 
circular segment of the jejunum (Fig. 3). It has 
been pointed out in several previous communications 
that these ulcers were at the segment of the jejunum 
where the muscle layer began its normal intact course, 
and exactly ten centimeters distal to the propelling 
force of the pylorus (Steinberg; Steinberg and Starr) 
(10). A mechanical trauma as of etiological import- 
ance can theretore definitely be excluded. 

The experimental and clinical evidence, particularly 
as it concerns the localization of duodenal ulcers and 
jejunal ulcers, is suggestive of a certain theory of a 
local mechanism. While the search for some dominant 
cause in the diencephalon, or in some endocrin im- 
balance, or both, is highly interesting, it does not ex- 
plain the typical location of many of these ulcers. So 
far there is no conclusive evidence of a definite path- 
ological condition existing in the brain of individuals 
suffering from peptic ulcerations. Periodicity of the 
symptom complex in itself would make some pretense 
of a denial that there is a continuous pathological pro- 
cess in the diencephalon. One is therefore hardly 
justified to go farther than the observation that hyper- 
secretion, hypermotility and hypertonicity of the 
stomach are closely related to the ulcer symptom com- 
plex and that these conditions are frequently found in 
the young type of individuals. It may also be stated 
that the ulcer symptom complex is frequently initiated 
in an environment of strain, worry and other forms 
of mental upsets. 

Ulcers do not occur in the duodenum or jejunum be- 
cause the complicated nervous mechanism which con- 
trols the motility, secretion and blood supply are con- 
stantly found in a cei'tain equilibrium. These three 
factors are closely related to each other and influenced 
by the nervous system. A disturbance of one com- 



Fig. 4. Distal two-thirds of a stomach recently removed by 
the Author. “Kissing ulcers’’ in the duodenum which in 
their form and location closely resemble the experimental 
“kissing ulcers’’ in Fig. 3. 
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jionont innucncRs the others. Clinically it i.x seen that 
there arc dtTinitc cycle.'), cri.Hc.s and .stimuli which are 
d(-monstr;ited in tlic functional disturhanco of the 
stomach which finally lead to the formation of ulcer 
CKalk') (0). Nor can one underestimate the imjmrl- 
ance of the equilibrium which also e.xist.s between the 
arid .stomach ami the alkaline duodenum or jejunum 
after a Ka.stro-entero.stomy. A ya.stro-inte.stinal ann.s- 
tomo.si.s mobilize.s the compensatory forces in order 
to nuiintain the necessary equilibrium between the 
stomach and jejunum. Under adverse conditions when 
the acidity of the .stomach contents are abnormally 
hiyh a jejunal ulcer or jejuniti.s take.s place. 

From the e.xporimental work and clinical evidence 
there i.s sufficient siii)port to con.sider hyperacidity, 
hypersecretion and .sjiasm a.s a vicious circle. At time.s 
it i.s difficult to differentiate an acid BO.striti.s or duo- 
denitis from a duodenal ulcer. In fact a typical ulcer 
.symptom complex nuiy be prc.senl in the iibscnce of a 
duodenal ulcer. A })atient with a hyperirritable acid 
.stomach under certain conditions is a candidate for a 
diKKlcnal ulcer. 

It i.s impo.ssible to briiiK within the limit.s of a short 
paper the numermm theories advanced, or yivc credit 
to the importiint e.xperimcntal work or to introduce 
much of the controver.sial material. Only factors under 
experimental control which closely parallel the clinical 
picture have been emphasized. It is because of these 
considerations that the ira.slric ulcer wa.s left out, since 
thus far it does not .seem to fit into thi.s picture. 

The e-\perimental ulcers of the jejunum arc i>ro- 
duced with .«uch ease by varyinK cert.'iin anatomical 
relationships between the stomach and the jejunum, 
based on the c.xpectcd phy.siolopical chamre.s. that a 
cono'ption of the nature of those ulcerations bccome.s 
fully tangible fSteinbery and Proffitt), 

A familiarity of thc.so principle.s enables us to pro- 
ceed •‘mulatis mutandis'' with a riitionnl medical and 
surirical treatment. 

SU.MMARV 

In fiddition to a iireviuus comniunication. ten more 
cloys were oju-rated on according to the Exallo method 


ami with the muscle of the jejunum stripped for an 
area of ten centimeters. Ayam. no ulcer twk plu\- 
where the mu.seles were slrippeu. in ten doys oitcratn! 
on in this manner one ulcer wjis found one or two 
millimeters distal to tlie gicstrojejunal nnastomo.xis in 
three doys ulcers were found ten centimeicr.s distal i„ 
the yastrojejuna! ana.stomosis or e.vaclfy where Uic 
muscle arcii beyan its normal course. This interestiny 
observation, reported elsewhere tor the first time bj 
the Huihor in another scries ol expi'rimi'ius, aiipe.irs 
hiyhly intriyuiny. 

i’he proyress of a sponye throuyh ;i Thiry-\'elia loop 
is definitely delayed wlien the sponye is imnier.-ed in 
hydrochloric aeid rauyiny from O.ID per cent to O.fi per 
cent, file expenments svith the Tiury-\’ella loop arc 
supportive of our previous contention that there is a 
close relalion.shiii between acidity and spasm of the 
jejunum and the etiology of Uie e.xporimental ulceni- 
tions. 

Emiihasis is made upon the e.xperimenLs of gu,Hlro- 
intestinal anastomosis which are in a greater part a 
replica of .surgical procedures used in the treatmctii 
of peptic ulcerations. The typical jejunal ulceralioii.s 
closely resemble the duodenal and postoperative ulcera- 
tions ill the human. 

No denial is made of the importance of the vegeta- 
tive nervous system (diencephalott), and the etidocriii 
glands or the constitutional type. 

Emphasis has been made ujion the eciuilihriura which 
normally exists between the stomach and duodenum 
and which may be disturbed in the individual with a 
certain constitutional predisposition and in an un- 
favorable environment. 'I'liis initiates a local viciou.s 
circle of ficid and spasm between the stomach and the 
(luoilemini or the jejunum in a gastro-entcro.stoniy. 

It is far from my intention to give these experi- 
ments and reflections a pretense of eompictene.'js and 
finutity. It serves only to emphasize an interesting 
experimental observation and an attempt to explain 
the part which the local mechanism of the ulcer 
.symptom comple.x plays as related to a general eonceji- 
tion, as yet less tangible and so far experimentally, 
without conclusive evidence. 
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Studies in Absorption of Undigested Proteins in Human Beings 

VI. The Absorption of Unaltered Protein from the Abnormal Gastro-Intestinal Tract 
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I N carlior .sliidi*'.-- hy Brunner, Sii.ssman. Davidson 
and Walter (1. 2), it was noted that, for unknown 
rcason.s, Die rai)idity of absorption of unalterorl pro- 
tein varied considerably in .suppo.sedly normal subjecl.s. 
The findinps in some patie.nts with Kaslro-intcstinal 
dise.nse .seemed to siiirtrcst a possible explanation for 
this phenomenon. It was noted that the ab.sorplion 
time in conditions which are usually accompanied by 
jrastric hyperacidity seemed slower than in those in 
which hypoacidity u.sually exists. For Ihi.s reason, an 
intensive studv of the .ab.sorption phenomenon in ab- 
normal cases seem warranted in order to obtain more 
definite infonnation on the .subject. 

In the present inve.stipation, a .series of forty ca.ses 
with functional or orpanie diseases of the pastro-in- 
te.slina! tract were studied primarily for the purpose 
of determininp whether a definite relationship exists 
between pasiric acidify and the rate of .absorption of 
unaltered protein followinp its oral adminislratioti. 
The majority of p.atients in this proup had some form 
of disease of the upper dipestive tract. The clinical 
diapnoses in these cases wore arrived at as a result of 
operative procedures. X-ray examinations and lahora- 
tmw .studies. The pastric acidity was determined by 
a fr.action.al pastric meal in appro.ximatoly half the 
series and by a Boas-Ewald te.sf me.al in the remainder. 
In many inst.ances, pastric .aimlyscs were repeated on 
several occasions in order to check abnormal findinps, 
for. it is known that there may bo variations in pa.stric 
acidity in the same individual dependinp upon sticli 
factors as the cm])lyinp time of the stomach, p.sychic 
disturb.ances. the .amount of .s.aliva .swallowed, the type 
of test meal emploved, repurpitation of duodenal con- 
tents. etc., f.'l, 4, .fi, 6. 7, S'!. The readinps charted in 
Table I represent the acid values of pastric dipe.stion 
determined in each case at the end of one hour follow- 
inp the inpestion of the test meal. 

The technic for studyinp the absorption of unaltered 
protein is an immunolopic one and is the same a.s that 
employed in previous studie.s with epp and fish an- 
fipens fS), Peanut was the protein chosen for in- 
vestipation in the present series because a serum par- 
ticularly suitable for the study of this antipon w.as 
available at the time. 


Peanut was excluded from the diet of the subject 
for twenty-four hours precedinp the experiment. The 
subject was then pa.ssively and locally sensitised on 
the forearm by the intracutaneous injections of .0.'5 
c.c. of a l-IO dilution of “C” serum. This serum had 
been obtained from a patient who was extremely .sensi- 




tive to peanut and who manifested a marked I'eaction 
to intracutaneou.s tests with this antipen in very hiph 
dilution. One or two days later, the subject reported 
early in the morninp without breakfast for the peanut 
test meal. The latter consisted of a “milk” made by 
disolvinp 10 pm.s. of raw pround peanuts in 30 c.c. of 
water to which was added 1 pm. of supar and .05 c.c. 
of oil of cloves. Shortly after the inpestion of this 
meal, a reaction developed at the sensitized site, which 
usually consisted of pruritis, erythema, and wheal 
formation. The onset of thi.s reaction marked the en- 
trance of the undipesled peanut protein into the circu- 
l.ation. 

The absorption time of each subject was measured 
from the time the test me.al was taken to the first 
objective .symptom noted at the .sensitized site, namely, 
erythema or wheal. (See Table I). Although pruritis 
usually heralded the start of the local reaction, it was 
considered an unreliable starling point because it is 
.'I subjective symptom which cannot be detected by the 
investipato)". A detailed dc.scnption of the technic 
and local re.nction have been presented in previous 
communicjitions (9, 10). 

Because atopic p.'itients do not Jiccept passive local 
sensitization normally and regularly (11), all patients 
with i)asl, present or family histories of hay fever, 
asthma, or similar forms of atopy were excluded from 
this study. 

For the purpose of analyzing the results obtained, 
the cases in thi.s series were .subdivided into four 
groups according to their acid values. Individuals 
who had a variation in free IICI between 20 and 30 
degrees and a total acidity between 30 and 40 degrees 
were considered normal. A state of hyperacidity was 
considered present when the free HCl was constant at 
40 degrees or over and the total acidity was constant 
over GO degrees. Those in whom free HCl was con- 
stant at less than 10 degrees and the total acid was 
constant under 20 degrees were placed in the hypo- 
acidity proup. Individuals in whom no free HCl was 
present at any time comprised the anacidity group. 
The findings of Sagal, JIarks and Kantor (121 in a 
study of 6679 test meals and those of Vanzant (13) 
and her co-workers who .analyzed 8746 records of the 
Mayo Clinic, justify this bi'oad classification of cases 
into four groups, according to the degree of gastric 
acidity. 

The results of the studies on protein absorption ob- 
tained on the nine patients in this series who have 
normal gastric acidity values have been grouped in 
Table II. The shortest .absorption time among them 
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tive jejunal ulcerations are so closely related to the 
experimental procedures on the dog that by comparison 
there remains little doubt as to the true nature of the 
jejunal ulcerations in the human. 

, A vast amount of accumulated material on the ex- 
perimental. postoperative jejunal ulcerations is not 

Table II 

Dog No. 2-11-2-3 Thiry Vella Loop 
Progress of sponge from proximal to distal opening 
indicated in minutes 


' 

Sponge immersed in normal 
saline before first trial only 

Sponge imnieracd in 
Hydrochloric before each trial 

. 

6 ^ 

G 

4 

G 

4 

10 

4 

12 

4 

IS 


28- Vi 


without any importance as to the nature of duodenal 
ulcers, as will be seen from the analysis of our experi- 
ments. Shay and Gershon-Cohen (8) in a very ex- 
haustive study, on the control' of the pylorus have 
demonstrated that the addition of certain strengths of 
hydrochloric acid, depending on the original state of 
the secretion, have a definite relationship on the 
emptying time of the stomach. These investigators 
have noticed antral spasm and pylorus spasm from 
duodenal instillation of hydrochloric acid. Dragstedt 
and Palmer (3) operating under local anesthesia have 
noticed a marked contraction of the circular muscle of 
the duodenum after the exposure of the duodenal ulcer 
to 0.5 per cent hydrochloric acid. The patient com- 
plained of a severe cramp-like pain in the stomach. 

The frequency of "kissing ulcers” of the duodenum 
has been reported by many clinicians. 0. Bsteh (1) 
has reported thirty-two "kissing ulcers” out of one 
hundred and ten duodenal ulcers. Hoffman (5) 
noticed these ulcers in forty to fifty per cent of his 
cases, and Clairmont (2) in seventy-five per cent. 
According to my own experience the frequency of 
multiple ulcers is more common than previously ob- 
served. Some of the ulcers are in the state of healing 
and some are so small that they are either not recog- 
nized or are destroyed during the removal of a part of 
the duodenum with the stomach. This fact, may ex- 
plain the discrepancy in the observations of vaznous 
surgeons. 

Most of the ulcers of the duodenum have a typical 
location distal to the pylorus and separated fi’om it 
only by a few millimeters. They are frequently found 
opposite each other, and for this reason named by 
Moynihan “kissing ulcers” (Fig. 4) • Ih the further 
progress these ulcers may'^ extend to the lesser or 
greater curvature .of the duodenum. They^ may also 
coalesce and lose their original form and positioii. The 
progressive changes make it difficult to recognize the 
original location in many specimens on account of de- 
formity' and the scai'i'ing of the duodenum. A thoiough 
microscopic examination of the i-emoved part of the 
duodenum would be interesting and perhaps more con- 
vincing as to. the nature and location of these lesions. 


The chaiactei istic localization of these ulcers in the 
same pgment and on the anterior and posterior walls, 
opposite each other, is significant. A few of these 
ulcers were observed by myself in the experiments 
where the muscle of the jejunum was stripped, Izad 
the appeai'ance of the “kissizig ulcers” of the duodenum 
in the human (Fig. 4) and were found in the same 
circular segment of the jejunum (Fig. 3). It has 
been pointed out in several previous communications 
that these ulcers were at the segment of the jejunum 
where the muscle layer began its normal intact course, 
and exactly ten centimeters distal to the propelling 
force of the pylorus (Steinberg; Steinberg and Starr} 
(10). A mechanical trauma as of etiological import- 
ance can therefore definitely be excluded. 

The experimental and clinical evidence, particularly 
as it concerns the localization of duodenal ulcers and 
jejunal ulcers, is suggestive of a certain theory of a 
local mechanism. While the search for some dominant 
cause in the diencephalon, or in some endocrin im- 
balance, or both, is highly interesting, it does not ex- 
plain the typical location of many of these ulcers. So 
far there is no conclusive evidence of a definite path- 
ological condition existing in the bi*ain of individuals 
suttering from peptic ulcerations. Periodicity of the 
symptom complex in itself would make some pretense 
of a denial that there is a continuous pathological pro- 
cess in the diencephalon. One is therefore hardly 
justified to go farther than the observation that hyper- 
secretion, hyperraotility and hypertonicity of the 
stomach are closely related to the ulcer symptom com- 
plex and that these conditions are frequently found in 
the young type of individuals. It may also be stated 
that the ulcer symptom complex is frequently initialed 
in an environment of strain, worry and other forms 
of mental upsets. 

Ulcers do not occur in the duodenum or jejunum be- 
cause the complicated nervous mechanism which con- 
trols the motility, seci’etion and blood supply are con- 
stantly found in a certain equilibrium. These thz’ee 
factor’s are closely related to each other and intluenced 
by the nervous system. A di.sturbance of one com- 
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Fig. 4. Distal two-thirds of a stomach recently removed by 
the Author. “Kissing ulcers" in the duodenum which in 
their form and location closely resemble the experimental 
“kissing ulcers" in Fig. 3. 
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The Chemical Nature of the Anti-Anemic Principle* 
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T he chemical nature of any physiologically active 
substance is of particular interest to the biological 
chemist in that it loads to the determination of the 
structure of the reactive material. And the work of 
the biological chemist will not have been completed 
before he has related the structure of such material to 
its physiological reaction (dO). 

Before the chemical nature of any substance can be 
accurately studied, its isolation in a pure state is of 
prime importance. In truth, however, a review of the 
literature offers rather discouraging results in this re- 
spect; for no one has laid claim to the chemical indi- 
viduality of any product yet prepared. Nevertheless, 
enough negative proof has been offered to serve as a 
basis for much speculation, which, though doubted 
even by its own author, provides a working ground for 
further investigation. 

The work on the isolation of the active principle was 
begun after Jlinot and ^Murphy (1), induced by the 
provocative work of Wiipple (2), showed that liver 
was a rich source of anti-anemic principle. 

Before entering into the discussion of this principle, 
it is important first to obtain a conception of the exact 
physiological reaction produced by the factor, that is 
indicative of its presence in a product. 

A small percentage in normal adult) of the 
circulating blood colls contain a material that shows a 
blui.sh net work when .stained with brilliant cre.syl blue. 
Because of this property the.se cells have been c.alled 
reticulocytes. The reliculocxies .arise from the bone 
marrow and eventually become red blood cells f3). 

It is the remarkable increase in the number of the.se 
cells as effected by the anti-anemic principle that has 
been the basis for determining the presence of the 
factor in its various sources. Figure 1 shows a typical 
roticulocytic rc.sponse. 

Castle and lilinot (.3) have recently described and 
interpreted this roticulocytic response to anti-anemic 
material. Their .study is at this time especially im- 
portant because of the need of a more quanlit.ativc 
b.asis of evaluating products .said to be capable of such 
hematopoietic activity. Furthermore, the lack of a 
more avail, able biological to.st makes it more ncce.ssary. 

The finst attempt at fractionation was systemati- 
cally undertaken by Cohn and his collaborators (4). 
Such an investig.ation required a chemist to do the 

^■From the pivhinn of Iliolonic Chcmlntry, University of Mlctiimii 
RubmiUrd ApnJ 0, 3D30. 


isolation work, a doctor and his technicians to study 
the rosjjonses, and above all, enough patients with per- 
nicious anemia to te.st out the various products. Hence 
the first report was the work of E. .T. Cohn, G. R. 
Minot, .1. F. Fulton, H, P. Ulrichs, F. S. Sargeant and 
AV. P. JIurphy. And yet the product remains a 
mystery. 

They proceeded finally as follows (5) : fresh minced 
beef liver was directly made acid and filtered. The 



Fig. 1 


filtrate (A) was heated and the coagulate proteins (C) 
separated. After the resulting solution (D) Nvas con- 
centrated, it was found to be clinically active. The 
potency w-as not diminished after extracting D with 
ether and 95% alcohol. The active residue remaining 
after the alcohol extraction was called G and was im- 
mediately put on the market as Eli Lilly’s ‘‘.‘143.” 

This fraction w'as further purified by precipitating 
the carbohydrates with an allmline solution of lead 
.acetate. After proving the filtrate, 0, to be active, it 
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ponent influences the others. Clinically it is seen that 
there are definite cycles, crises and stimuli which are 
demonstrated in the functional disturbance of the 
stomach which finally lead to the formation of ulcer 
(Kalk) (6), Nor can one underestimate the import- 
ance of the equilibrium which also exists between the 
acid stomach and the alkaline duodenum or jejunum 
after a gastro-enterostomy. A gastro-intestinal anas- 
tomosis mobilizes the compensatory forces in order 
to maintain the necessary equilibrium between the 
stomach and jejunum. Under adverse conditions when 
the acidity of the stomach contents are abnormally 
high a jejunal ulcer or jejunitis takes place. 

From the experimental work and clinical evidence 
there is sufficient support to consider hyperacidity, 
hypersecretion and spasm as a vicious circle. At times 
it is difficult to differentiate an acid gastritis or duo- 
denitis from a duodenal ulcer. In fact a typical ulcer 
symptom complex may be present in the absence of a 
duodenal ulcer. A patient with a hyperirritable acid 
stomach under certain conditions is a candidate for a 
duodenal ulcer. 

It is impossible to bring within the limits of a short 
paper the numerous theories advanced, or give credit 
to the important experimental work or to introduce 
much of the controversial material. Only factors under 
experimental control which closely parallel the clinical 
picture have been emphasized. It is because of these 
considerations that the gastric ulcer was left out, since 
thus far it does not seem to fit into this picture. 

The experimental ulcers of the jejunum are pro- 
duced with such ease by varying certain anatomical 
relationships between the stomach and the jejunum, 
based on the expected physiological changes, that a 
conception of the nature of these ulcerations becomes 
fully tangible (Steinberg and Proffitt). 

A familiarity of these principles enables us to pro- 
ceed “mutatis mutandis” with a rational medical and 
surgical treatment. 

SUMMARY 

In addition to a previous communication, ten more 
dogs were operated on according to the Exalto method 


and with the muscle of the jejunum stripped for an 
area of ten centimeters. Again, no ulcer took place 
where the muscles were stripped. In ten dogs operated 
on in this manner one ulcer was found one or two 
millimeters distal to the gastrojejunal anastomosis, in 
three dogs ulcers were found ten centimeters distal to 
the gastrojejunal anastomosis or exactly where the 
muscle area began its normal coui’se. This interesting 
observation, reported elsewhere for the first time by 
the Author in another series of experiments, appears 
highly intriguing. 

The progress of a sponge through a Thiry-Vella loop 
is definitely delayed when the sponge is immersed in 
hydrochloric acid ranging from 0.15 per cent to 0.3 per 
cent. The experiments with the Thiry-Vella loop are 
supportive of our previous contention that there is a 
close relationship between acidity and spasm of the 
jejunum and the etiology of the experimental ulcera- 
tions. 

Emphasis is made upon the experiments of gastro- 
intestinal anastomosis which are in a greater part a 
replica of surgical procedures used in the treatment 
of peptic ulcerations. The typical jejunal ulcerations 
closely resemble the duodenal and postoperative ulcera- 
tions in the human. 

No denial is made of the importance of the vegeta- 
tive nervous system (diencephalon), and the endocrin 
glands or the constitutional type. 

Emphasis has been made upon the equilibrium which 
normally exists between the stomach and duodenum 
and which may be disturbed in the individual with a 
certain constitutional predisposition and in an un- 
favorable environment. This initiates a local vicious 
circle of acid and spasm between the stomach and the 
duodenum or the jejunum in a gastro-enterostomy. 

It is far from my intention to give these experi- 
ments and reflections a pretense of completeness and 
finality. It serves only to emphasize an Interesting 
experimental observation and an attempt to explain 
the part which the local mechanism of the ulcer 
symptom complex plays as related to a general concep- 
tion, as yet less tangible and so far experimentally, 
without conclusive evidence. 
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phuric acid with mercuric sulphate in presence of 
alcohol and ether. _ 

Carbohydrates were considered to have been elimi- 
nated by Cohn, jMinot and Murphy (0, 10) by the pre- 
cipitation with lead acetate, after which the solution 
pave a negative l^Ioli.sh. Sturgis, ct al, found that 
glucosamine could not be present because it would be 
held back by permutit, through which the material con- 
taining the active principle had been passed. No in- 
vestigators have intimated the possibility of the anti- 
anemic principle’.s containing carbohydrate except 
Dakin, whose work will be taken uji in detail later. 

rwjre IV 


:.:*!K:5Ttiov cr cr’^'^^p^iAL iii’ct. txtftACT5 



4 IhCD'flfr- 

Adlnr wni A 

LlJlBftd.'k ( 

;7> 


Tct - V 


elft 

c 

ICO 

Ciapalon 

< 

100 

on 

500 

•Lt»«r fjc. 
3-3 

lOO 

?«FlC - H 


*3 10 

o.'i 










Al tta-aXM 
'•VeIe5;rJlf in* 

V lit r? 


1«.26 

70. M 





ja.n 

30 OO 


rurln- - 

79 

2 17 

;•« 



Creft\lnlr.« • ** 

l.S> 

Al 

2.76 

J.C5 


U » • S 

11.72 

- 


J.TO 

rmetlen 

••0 

Cre^llns • y 

- 

- 

- 

- 

numie 

- K 

- 

- 

- 

- 


tisiA - .I 

7.9$ 

£.ip 


.n.57 



21 lA 


io.2:> 

?■»> 


Urdf-t - 

?! 2?. 71 

7.09 

'-.70 

n.?» 

f 

11 

C 

f. 

6 

f. 


£/ reltai cF fVrts *nJ Se!:»»rtz (S) thete 

Feu'i'i ihsi tn* exiracic coj 1<1 fc* diyjdetJ Inla two p»rtfc ylir. 

pTtifcfhSturuntJc add: 

1. rrectplint^’j b/ nal<S 

^ Vat pr«cl3lt»t«d by pa-38 apholurw^Btlc add 

Because no ether liver extracts have .shown any anti- 
anemic potency, everyone is in agreement that the 
principle is not lipid in nature. 

The po-ssibility of purine bases, polypeptids and 
nitrogenous base were considered by Cohn and his 
collaborators (10). Because an active solution gave 
no precipitate with trichloroacetic acid, or tungstic 
acid, no increase in amino nitrogen on hydrolysis and 
no biuret reaction, they discarded the possibility of it 
being a polypeptid. Felix and Friihwein (13) also 
came to this conclusion, as did Reiman, ct al, (35). 

Although slightly soluble in 95% alcohol, the active 
material, regenerated from phosphotungstates, has 
been dissolved in it (10) and found active. The un- 
dissolved proteoses, peptones, and polypeptids were in- 
active, On further concentration with alcohol, active 
material was precipitated which contained largely 
nitrogenous bases. 

Purine bases were removed and no precipitate wa.s 
obtained with flavianic acid in neutral solution. That 


nitrogenous base's were still present was confirmed by 
the fact that the solution still gave precipitates with 
magnesium acetate. 

The material precipitated from the alcohol, freed of 
protein, carbohydrates, lipids, proteoses, peptones and 
polypeptids which Cohn and his co-workers called 
“I.E.” ivas the basis of all further investigations by 
this group (10). 

With various mixtures of alcohol, water and ether, 
they succeeded in separating hematopoietically active 
fractions free of phosphorus, iron and sulphur 
compounds. In addition, it also gave negative 
iMolish, biuret, Pettenffoffer, Millons, nitroprusside, 
and diacetyl reactions; furthermore, tryptophane, 
tryosine, arginine, cystine and creatine were absent. 
No precipitates were produced with trichloroacetic, 
picric, picrolanic or flavianic acids. However, it not 
only still gave precipitates with phosphotungstic acid 
and mercuric sulphate in acid solution, but also with 
gold and platinum chlorides and silver nitz-ate. Two 
grams of this substance produced a maximal reti- 
culocytic response. 

The final proof of the school of Cohn which led to 
conlirmaiioii b^ pure negative evidence that the active 
principle was of the nature of a nitrogenous base, 
was based on the following observation: 

ify treating the product just mentioned with ether 
anu alcohol and later repeatedly recrystallizing it with 
mercuric sulphate, they removed a crystaUine sub- 
stance wno.se nitrogen was all alpha-amino-N. rormol 
titration showed that the carboxyl groups were equal 
in number to ammo groups. But this crystalline sub- 
stance was inert clinically. 

Nevertheless, by extracting the precipitate contain- 
ing mercury and the active principle with various 
mixtures of alcohol, ether and water, they succeeded 
111 producing a product which no longer contained ap- 
preciable amounts oi alpha-amino-N. It also showed 
no increase in carbo.xyl groups when treated with for- 
nialdehyde. This substance was highly potent. 

Thus the inactive crystalline substance showed 
ammo acid properties, but the active potent material 
showed no such properties; and as a conclusion the 
investigators claimed the active principle -gave strong 
evidence of being a nitrogenous base of the secondary 
or tertiary amine type.” In addition, since the nitrogen 
in the purest fractions never exceeded 10.8%, purine 
and pyrimidine bases could be excluded, but not rings 
of the pyrrole or pyridine type. 

At about this time (1930) Randolph' West and 
.Marion Howe (14) thought they had isolated the anti- 
aiiomic principle in crystalline form as the quinine salt 
of betn-hydro.xyglutamic acid. It was precipitated from 
the acid hydrolysate of a product prepared as follows : 

What remained of an aqueous solution of a commer- 
cial liver extract after it had been extracted in turn 
by saturated picric acid and a mixture of butyl alcohol 
and ether, was precipitated with fresh lead hydroxide, 
then with lead acetate; after removing the heavy 
metals, the solution was again precipitated with phos- 
photungstic acid with which the active material came 
down as the tungstate. Upon regeneration and removal 
of tung.state the solution was concentrated and pre- 
cipitated with absolute alcohol. It was from the hydro- 
lysate of this precipitate that hydroxyglutamic acid 
was isolated. Later Dakin and West (10) also isolated 
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hydro-AyproIinr* anti concImIc(! that t{if anti-anomic 
princijiJc wan mari(- uj> of two tirnino acid?. 

?til! lat'T, however, V.Vst and Ilow-e withdrew their 
claim (17). 

Here i-j ^o(■n the ohviou? necessity of a more practi- 
cal tt''t for active products. 

In JO.'io Fcii-K .and I-Xiluvein tl:!) who iiave already 
been fiuoted, also found that the anti-aneniic principle 
was not a peptid. Furthermore, they rei)orted that no 
fraction less than 'I',', N was active and that their i)ro' 
duct yave them a nepative biuret, a po.sitive diazo, 
Sahapuchi and ninhydrin, but th.al they only obtained 
a positive Jlillons with mercuric .sulphate precipitatc.s. 
In further apreement with Cohn .and hi.s school, these 
workers found neither pho.sphoru.s nor .sulphur. Rei- 
man (of)) and hi.s co-worker.s had at this time found 
that the active jirinciple in Hejjr.akton wa.s not broken 
down b> the enzymes. ere]).sin. pep.sin or tryp.sin, and 
concluded al.so (hat it must he of the mature of an 
amine rather than a polyjjcptid. 

,Uve Frdos has obtained a sulistanec by dipcstion 
witli .sulpliuric acid at various lemperature.s and sub- 
.se<|uent purification which lia.s a total nitropen of 
•I.-ll'K,', .and sbow.s on hydroly.sis an incre.a.se in amino 
nitropen of :',()0'/o (ol). lie prepared thi.s as the 
.silver salt whose molecular weipht was determined as 
C..., n„ .N,,,SjP.Ap.. Hut .since he has u.scd dops to 
test the liematoiioiolic activity of his product, its re- 
lation to the antipernicious anemic factor i.s question- 
able; the more .so becau.se it lias been shown that frac- 
tional parts of ,anti-anemic m.aterial may be .active in 
.animals, but that only the combination of the fractions 
is eireclive in humans ffiO). 

CO.M POSITION OF SILVER SALT 
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He has calculated 18 amino acids from N content 
and believe.s there are three free carboxyl proup.s. Hi.« 
piiKluct pave a positive biuret and no precipitate with 
•.ulfo;..aI\ cylic acid. 

itefore enterinp into the discussion of the mo.st 
uceiit work on the anti-anemic priiiciidc, some insipht 
a-j to its chemical nature may be obtained in reviewinp 
the v. i>rk on the ph.v.siolopy and patholopy of the sub- 
‘ tance 

The mo-t (horoiipii n-view of tiii.s phase of per- 
nicioif- anemia iia-- been olfered by Karl Sinper (18; 
and Kltimpp and Kolet-ky tl'.t). 

Wtirk in this field wa.s .started by the brilliant in- 
vistipation of \V. I!. ('.'I'lle cjui on the relation be- 
tween pastric ‘K-retion and p‘ rnieious anemia, which 
riviah’fl "tiuit in c<)nfr.n*'t to conditions witliin the 
•tonnich of the jiernicif-sm aiu mia patient, tlierc is pro- 
duced diirinp dipistiori of iiecf muscle within the 
f.firmrd stomach some substance c.apabh' of promptly 
relievinp anemia, -similar in this re.sp<vt to the sub- 
found in Iner.” Followinp this discovery, he 
develop, d in a s* rie- of paiser.- f‘21-2-'’. i a tlnor.v which 
run-' a< fo!iew>-: 

ib'-.'.iise in(f niusfle and pa4ric juice are each in- 
elTictive .a-, anti-arii'mii- f.ictor^ v.Iien fed to p.atients 
vuth jHTnieioas an> mia. and lei'.ause. when pre«-ioU''Jy 
.illov.ed to irtf r.sct and t!an fe<i, (hey are hernotopoieti- 
rail; active, tl.ere nuts; he two factors that preduci' 


an anti-anemic principle that is related to the material 
found in the liver. 

The one i.s an extrinsic factor present in lieef rmisde 
and the otlier an intrinsic factor found in pastric juice’. 
Thins: 

EXTRINSIC FACTOR INTRINSIC FACTOR ■ 
ANTI-ANEMIC PRODUCT 

Cjnstle’s now classical in vitro .svnthe.sis of active 
principle consi.sted in hentinp raw beef minsde and 
fastinp normal pastric juice and briiipiiip the solution 
to the proper reaction with IICl. 

Accordinp to Ca.stlo ct al (21) the intrin.sic Factor is 
orpanic in nature, i.s destroyed wlien heated at tem- 
peratures between 70” and 80“ for one-half hour, or 
for four days, .and that it is probably an enzjme. 

Of the e.xtrinsic factor he found that isoelectric pre- 
cipitation (21) of beef muscle after extraction with 
ether produced a substance able to .substitute for beef 
muscle. In addition, the fact that acid hydroly.sis of 
liver extract until the nnti-nncmic factor wa.s dc- 
.stroyed, does not destroy extriinsic factor; the fact that 
the substance in autolyzed yeast is capable of rc.sistinp 
autoclavinp for five hours at fifteen pounds prc.s.sure; 
the fjicl tluit e.xtrinsic factor i.s .soluble in alcohol 
and finally, the fact that it i.s present in leached casein, 
wheat plutclin and in animal or yeast mudcic acid, led 
Castle and Strauss (24) to suppest Vitamin B, as the 
extnn.sic factor. However, as the literature h'epan to 
fill up with reports disiirovinp this, Castle himself 
(25) doubted the relation. Anionp the first to rejiort 
these rcsult.s were Wills (2G), Las.sen and La.ssen (28) 
and DUhl and Klihiuiu (27). Wills (20) .“bowed that 
Vitiimin IL (of epp white) incubated with pn.slric 
juice was inactive hornatopoietic.'dly. Recently Vitamin 
C has been found to be absent in an active product 
(38). 

In 10.'52 Klein and Wilkinson undertook the .study of 
the e.xtrinsic and intrinsic factors and after a series 
of inve.stipations (29-82), they finally concluded that 
the intrinsic factor was an enzyme (32) vvliich they 
had named “licmopoietin" (29) ; .and that the .“idHtanre 
produced by tlie action of this enzyme on e.xtrinsic 
factor was the same .as tlic active iirinciple found in 
liver. Tlicy then wrote the reaction; 

ENZYJIE .SUBSTRATE - PRODUCT or 
HEMOPOIETIN H EXTRINSIC FACTOR 
ACTIVE PRINCIPLE IN LIVER 

In the.se inve.stipations Klein and Wiikinsori fir.'.i 
found that hemopoieliii could not ho extracted from 
stomachs b.v methods ii.«t'd to isolate active material 
from liver; second, that it came ilown with the protein 
fractions when precipitated from alcohol; and third, 
that it was heat labile. Bec.au.se of the.'e observations 
they dei-ided it was entirely different in nature from 
the active principle in liver and ch.anped their mctiiwi-' 
of isobition accordinply (29). 

Hence, they used a special hiph compri-.-.'-ion ap- 
p.aratu.s (29) to c.xpre.ss the juice of stomach tissue. 

On addinp alcohol to an acid solution of the expn-*- 
.-.ed juice, a pricipitate was ohlained which cont.aimd 
hemopoirtin and pepsin. The filtrate cont.ainetl neither 
of the.'fe jiud w.-is clinically inactive. On (natinp the 
precijdtate with ,IN HCl to a pH-2, it vv.a=' found that 
the .activity of hemopoietin w.xs de«tro)<-<} but js [die 
activity reniaitnd. Addinp ac'-tonc to the .IN HCl 
solution also iiiactivaftal hemopoirtin. But wlini the 
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acid solution M’as broupht to pH 6.2 and precipitated 
with alcohol, the precipitate, though it was iiractically 
free of pepsin, was hemopoictically active. 

The significance of this preparation lies in the fact 
that the gastric juice factor had been proven to be 
both ditrerent in nature to pepsin and independent of 
pepsin in its action. 

By virtue of thi.s preparation and further study, 
Klein and Wilkinson showed hemopoietin to be enzymic 
in nature. They listed the following reasons (32) ; 

a. Expressed from gastric juice. 

b. Invariable association of pernicious anemia with 
deficient enz.vme secretion. 

c. Difficulty of extraction of liemopoietin from tis- 
sues. 

d. Its apparent destruction by prolonged action of 
pepsin and trypsin. 

e. Its association with the iirotein fraction of 
stomach pre.ss juice. 

f. Its thermolability and sensitivity to chemical 
treatment. 

g. Its instability. 

h. The fact that the reaction of a thermolabilc sub- 
stance on a substrate jiroduced a thermostable sub- 
stance. At the same time they tried to show that the 
product of this enzyme reaction was the same as the 
active principle in liver. The following tabulation best 
summarizes their results: 

TABLE— Klein and Wilkinson (.32) 

« licmnpofoltn At'tivt* |»rinrlple In I’rtKlitct of htmopoutin 
Jivrr ajit) iKH'f , 

I I. i>pt. with not with rrr- not jijil. with Jirotems 

I tt'j'-.ii loinn 

I ' 

2. i>ositi>e rrolvin protein color ncPotUc protein color ’ 

) rcaotloTK Tcnctitm-i rcnrtlons 

i 3, in wntcr ^ Soluble in 70*"/^ ftlcohol Soluble in 70' I rtlrohol' 

Insoluble in 70'c * Soluble In 70‘‘1 nlcoluil Soluble in 70'‘J nlcobol* 
I nlcohol ’ 

Thermol/ibilc ' Tht rryjo-’tr.blc Tbrrmo>t«bIr 

Innctivatnl by j Uimfrcclctl b> nrclonc UniifToclol by ncolom* 

nertono ' 


As fine as these relations look, Castle (25) claims 
that since these authors jirepared their product of 
enzyme digestion of beef muscle at a temperature of 
.37.6° and then only heated to 60-63°, they had no right 
to claim it.s thermo.stability equal to that of the anti- 
anemic principle in liver. He .stated that active princi- 
ple in liver is inactivated by heat only after; 

1. Boiling for 5 minutes. 

2. Heating to 10-80° for hour, or 

3. 40° for 3 d.iys. 

Castle, however, believes that Wilkinson and Klein 
may have been studying a precursor of the active 
principle (25). This equation would be; 

HEMOPOIETIN A EXTRINSIC FACTOR = 
PRECURSOR TO ACTIVE PRINCIPLE 

In support of their enz.vme hypothesis Klein and 
Wilkinson cited the work of Ilelmer, Foutes and Zerfas 
(33). . 

After ultra-filtering gastric juice these investigators 
found that both filtrate and residue wore inactive. But 
if the gastric juice were concentrated in vacuo it was 


found to contain anti-anemic activity. Also, when this 
concentrated gastric juice was ultrafiltrated, tlie ma- 
terial unable to pass through the filter was found to 
be inactive while the filtrate contained a substance 
capable of producing a reticulocytie response. In ad- 
dition, the part of fresh gastiuc juice unable to pass 
through the ultrafiller was concentrated in vacuo, and 
it was found to contain the active principle, while the 
.same treatment of the filtrate failed to produce active 
product. 

The significance of this experiment may be seen 
more ea.sily in the following diagram; 

FRESH GASTRIC .lUICE 

UHra-FUtcrcd Concentrated in Vaetto 

(Active) 

Residue Filtrate Ultra-Filtered 

(Inactive) (Inactive) Residue Filtrate 

Concentrated Concentrated Inert Active 

in Vacuo in t^ucuo 

Product in Product 
Active Inactive 

To explain the part of this picture that strengthens 
the enzyme theory; 

H ~ enzyme 
B = substrate 
A = active principle 
Filtrate thus inactive in concentration 

Coitclusiou : 

U + B (Largo molecule) concentrated A (Small 
in vacuo -- molecule) 

Groenspon lias recently ofTerod an entirely different 
conception from that of Castle and of Wilkinson and 
Klein. He believes that the external factor is not a 
source of potentially active nnli-nnemic substance, but 
that it is merely effective in blocking the antagonistic 
action of pepsin on the active principle in the gastric 
juice (45). Thus: 

niiti-ancmic pepsin protein anti-anemic protein- 
principle + -h = principle + pepsin 

gastric juice com- 

plex 

(Inactive) (Active) 

In sujiport of his view he showed that pepsinized 
veiilriculin and ])ej)sinized gastric juice are each in- 
effective, but when the.se substances are not subjected 
to the action of pepsin they are clinically active. On 
this basis and on the basis of the protein’s absorbing 
the pepsin, he re-interpreted Castle’s experiments and 
the action of the stomach extract. The work of Wil- 
kinson and Klein (29, 30) he refuted by saying that 
Ihe differences in thermoIabilit.y between the stomach 
"enzyme" and liver principle are due merely to the 
iminirilies in their mixtures. Greenspon, thus, does 
not believe that the stomach and liver principles 
are different. As stated above, Ca.stle did not believe 
that Klein and Wilkinson were dealing with the anti- 
anomic principle of the liver, but he did believe that 
it might be a iirecursor. Finally, Dr. Greenspon failed 
to explain the exjieriments of Foutes, Helmer and 
Zerfas which Klein and Wilkinson had used to support 
their hypothesis. 

This question of whetlior the principle of gastric 
juice is itself the anti-ancmic principle, whether it is 
a hormone (46) or whether it is an enzyme can only 
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be definitely settled by determining the exact chemical 
constitution of the anti-anemic principle. 

This leads us to the work of Dakin whose specula- 
tive conclusions, though based on negative experi- 
mental results, now become increasingly more signifi- 
cant. 

One does not have to go far off the trail of the work 
done on the active principle of pernicious anemia to 
trace back the possible steps that reviewers in the 
future may use to show how Dakin may have arrived 
at his .speculation. I am presenting this both to make 
it easier to appreciate Dakin’s work and to see some 
positive truth in his negative results. 

After Minot in 1926 pointed to the liver as a source 
of the anti-anemic principle, Castle in 1929 brought 
our attention to an activity in the stomach as a step 
in its production. By 19.33, Sturgis and Isaacs (37) 
had produced a desiccated stomach preparation con- 
taining the anti-anemic principle. In 1934, Wilkinson 
and Klein (32) .showed that gastric mucosa was also 
a source of an anti-anemic principle. In addition, 
Helmer, Foutes and Zerfas (33) had .shown that 
gastric juice contained both the supposed enzyme and 
a potentially active material. 

And now the work of Dakin has led him to the point 
of saying, “It is obvious that a substance of the chemi- 
cal nature (hexosamine polypeptid) of the substance 
under question (active principle) might well be con- 
sidered as having intimate relation with a rather in- 
definite group of substances classified as mucins . . 

Since his is the most recent work on the subject and 
dares to go further than any other work so far pre- 
sented on the chemical nature of the anti-anemic 
principle, it will be of interest to see exactly how' 
Dakin, on purely negative evidence, led up to the belief 
that glucosamine, a possible breakdowm product of a 
hypothetical stomach mucin, may be the structural 
unit of the anti-anemic principle. It must be remem- 
bered that Dakin (6) lays no claim to chemical indi- 
viduality of any of his pz’oducts. 

All of the following is from Dakin and West (6) ; 
The product studied was that obtained by z'epeated 
salting out with magnesium sulphate of active ma- 
terial purified with alcoholic calcium acetate, Rein- 
ecke’s acid, and repeated salting out with ammonium 


sulphate. Its analy.sis is as follows : 

Percent 

Carbon , 50. -51.4 

Hydrogen 7.0- 7.2 

Nitrogen . . . , , 15.2-15.4 

Amino Nitrogen (Van Slyke) , , , .4- .5 

Amino Nitrogen (after hydrolysi.s) . lO.G-10.8 
Sp. Rotation in Degree.s . 95 - lOfj 


After hydrolysis the amino nitrogen increased moi’e 
than twenty-fold. 

Amino -Acids Present After Hydrolysis 


ni.stidine .1 (trace) 

Arginine ... . . , 14 

Lysine , . 5 

Leucine . ,15 

Hydro.xyproline , 10-14 

A monoaminodicurboxylic acid 

fraction as Ca salts . . . . 41-45 


-ofUr of which Aspartic acid 
btl of which Glycine 
ir>tv ftf which Aminohcxose 


From the hydrolysate there was obtained, an amino- 
hexose which appeared to be like glucosamine rather 
than the isomeric forms, i.sogluco.samine or fructazine 
because: . 

1. It gave a phenylglucosazine on treatment with 
phenylhydrazine. 

2. It formed pyrrole derivative.s on condensation 
Avith acetyl, acetone, tvhich is the basis of the quanti- 
tative method for glucosamine. 

3. Ammonia was liberated in ti;eatment with alkali, 
tvhich is characteristic of the glucosamine type of 
compounds. And chondrosamine was absent. 

Though the product gave a positive Molish reaction, 
Dakin found that glucosamine polypeptids behave 
similarly. ' An atypical biuret like that of the product 
was obtained by synthetic glucosamine. He offered 
three po.ssible types of .structures to the glucosamine. 

1. GlycylglucoB6.-3lne -GHCH 

2. Anhydride Fora 


r' ■; 

3. A Tlieoretlcnl Fora F.j^-O-GHjj-C'^-CvHj-C'-dRj-Cr.-iT" 


H * Short psptld chntn 
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Because of this relation the anhydride was as- 
signed to the possible chemical structure of the active 
principle. 

Laying grounds for future investigation Dakin dis- 
cussed the possibility of the polymerization of the 
hexosamine; that is a proteose, peptone or poly.sac- 
charides, 

“Whether the aminohexose is united in polysacchar- 
ide form as the chitobiose obtained from chitin by 
Bergmann, Zerfas and Silberkeit (34) remains un- 
solved. Preliminary experiments have .shown that 
acetolysis of the substance gives unsatisfactory results 
because while an acytated compound i-eadily soluble 
in chloroform is obtained, there are still groups at- 
tached to the glucosamine skeleton.” 

Because it is not precipitated hy trichloroacetic 
acid, ferrocyanic and, or rufianic acid, but is pi'eci- 
pitated by tannic acid, it would be classed as a peptone. 
But because it is easily salted out by (NH/).SO,, 
makes it a proteose. How'ever, by using .sjnthetic 
products again, he claimed that peptids of three or 
four amino groups are known which can be easily 
salted out, thus “making this distinction arbitrary.” 

In addition Dakin obtained a red color Avith alkaline 
picric acid AA’hich indicates the diketopiperazine group, 
but since glucosamine gives yzrecisely the same reac- 
tion, he belicA’ed the te.st to be “Avithin value under the 
circumstances.” 

He claimed also that a positiA'e diazo Pauly reaction 
obtained from a Aui-tually free histidine product was 
due to glucosamine. Finally, complete inacti\'ation 
Avas brought about by boiling Avith (NILj ^SO.,. “This^ 
can be expected of a substance like a glucosamine poly- 
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pepticl." As for the other chemical properties, he 
found that action of cold alkali brought about com- 
plete racemation of amino acid groups, as well as a 
marked reduction in specific rotation of reactive pro- 
duct. As a result he assigned the internallj' bound 
forms to alpha amino and adjacent carboxyl group. 
Thus; 

COO - coo 

C - HR not C - HR or C - HR 

NH- HH 

These results, as negative as they are, do point to 
the active principle being a polymer with a glucosa- 
mine unit, even though glucosamine has itself not been 
isolated. Its isolation would certainly be welcomed. 

The more definite work of Dakin consisted in show- 
ing the molecular weight to be a multiple of 570 by 
the percentage Reineckate, of 1430 by titratable acid- 
ity, or of 2920 by percentage of lysine. Moreover, he 
found that it can be decomposed by pepsin and erepsin 
and showed the absence of purine and pyrimidine 
bases. Reiman, Senek and Fritsch (35) claimed that 
their active material was not attacked by pepsin, tryp- 
sin, or erepsin. It may be that they did not permit it 
to act long enough ; for on comparison of the data with 
Dakin’s, we see that the German workers only let 
their enzyme act for 48 hours (Fig. 4). 

It is not hard to see how this work of Dakin’s is en- 
tirely out of harmony with the work done before 1935. 
For instance, Cohn and his school, it should be recalled, 
obtained precipitates with picric, picrolonic, and flavi- 
anic acids while Dakin did not; and that Cohn got a 
negative biuret, negative Jlolish, and negative diacetyl 
reactions. Furthermore, Cohn and his associates, 
Felix and Fruhwein and Reiman (ef al) were rather 
certain the anti-anemic principle was not peptid in 
nature. , 

SUMMARY 

To summarize the work done, all that can be said is 
that before 1935, most of the sentiment rested with 
the anti-anemic principle's being a nitrogenous base 
while Dakin has since shown us the possibility of a 


glucosamine peptid perhaps derived from a mucin-like 
substance. 

Further work on the chemical nature of the anti- 
anemic principle, greatly retarded by the present 
methods of testing products, will surely go ahead much 
faster should a more convenient method be developed. 
In this respect K. Singer has recently suggested the 
use of rats (36). In addition, after making a com- 
plete survey of the literature on the bioassay of anti- 
anemic material, Jacobson (47) has himself offered a 
guinea pig technique (48) which proved to be most 
promising. Crude extracts of fresh human livers as- 
sayed by him yielded results that corresponded beauti- 
fully with the state of the patient in pernicious 
anemia. However, his woi-k has not yet been confirmed 
and some who have tried it deny its usefulness (49). 

NOTE: The author is aware of the work i-ccently done 
on the hematopoietic action of phosphoric acid compounds 
of creatine and creatinin by U. Syzuki, W. Hakahara and 
F. Inukai; however, since this work was done on rabbits 
we cannot use it as .such in discussing the chemical nature 
of ((iili-ancmic principle (39). 

Figure V 

I. DAKIN— EREPSIN DIGESTION (G) 

Substrate (product discussed) = .45 gm. (containing 67.5 
mg. of N) 

Total volume -= 50 c.c. 

Temperature = 35° 

Increase in NH..-N (Van Slyke) 



Blank 

Substrate 


mg. 

mg. 

4 hours 

0 

6.6 

1 day 

3.9 

9.9 

4 days 

8.1 

26.7 

10 days 

8.4 

36.0 

20 days 

9.0 

43.2 


II. REIMAN (35) 

3 gm. Heprakton 
3 Erepsin units 
Hours Mg. 

0 4.676 

1 4.814 

2 4.701 

3 4.701 

24 4.780 

48 4.914 


1 

2 . 

3. 

4. 


C. 

■S. 

'.I. 

10 . 

n. 


12 . 

13. 

14. 

15. 

10 . 

17 . 

IS. 

in. 

20 . 
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SECTION lY—Roentgenologif 


Functional 


Chanses of the Vermiform Appendix Prod ucing Diverticular 
Sacculation of the Spastically Contracted Organ 


By 

A. GALAMBOS, M.D.* 

NEW YORK. NEW YORK 


T he case reported here represents an unusual func- 
tional anomaly of the vermiform appendix, as evi- 
denced and demonstrated by means of its Roentgen- 
ological aspect. The functional changes as exhibited 
on the films, are not permanent, nor uniform; they are 
rather shifty in character. The appendiceal picture is 
unusual, somewhat grotesque, as regards its morph- 
ological appearance. Although the films are not alike, 
nevertheless two characteristics are readily demon- 
strable on each of them, viz.; a spastic contraction of 
some and a circumscribed dilatation of other segments 
of the appendicular lumen. These constituents, alter- 
nating over the various segments, are readily discern- 
ible on each of the films. 

In the properly exposed right iliac fossa, the vermi- 
form appendix is well visualized with a narrow, spasti- 
cally contracted, nearly obliterated lumen. The 
configuration and position of the appendix vary on 
the different exposui'es, proving a free moveability and 
contractility, i.e. a proper physiological behaviour. 
From a pea to a bean sized sacculation, a diverticular 
or cyst-like sudden expansion of the lumen was demon- 
strated on each of the films. The size, the location and 
the shape of the sacculation were not strictly uniform. 
It was located on some of the films closer to the proxi- 
mal, on some others again closer to the distal end of 
that organ and extended in different directions, on 
some of the exposures upward, on others again, down- 
ward or along the course of the lumen. 

CASE REPORT 

A. S., 32 years of age, white, female, singer, fir.st seen 
at my office on the 11th of December, 1928. The chief 
complaints referred to certain abdominal pain, with a 
localization in the left upper quadrant. Painful attacks 
recurred at gradually increasing frequency, in intervals, 
since the last live year.s. In the early stage painful periods 
were followed by 8 or 9 months’ free intervals, in contrast 
to the more recent state when painful and free periods 
S-{/rr,:lu^l J.-»riuur>' 

^ Alt* Titlurtr O.P.D-, M*.dical Strrvice* Post Grad. Me<l. School 

arkd HovidUi]. York City; formerly A.-*ociate in Medicin**, 

aiur.>:. Uni^er-ity of ScienctA. Hudapest. Hur^iary. 


alternated with each other in neaidy equal time intervals 
(2 or 3 weeks). Patient was during the first examination 
for five days in the midst of a painful period. The pain, 
as described, was rather sharp, continuous, still never 
severe enough to confine patient to bed. Maximal pain 
occurred a few hours after meals. Before and immediately 
after meals patient felt relatively free. Other data of 
history were of no significance. 

Within her memory, patient has felt vei'y nervous, a 
condition, which has been aggravated since the onset of 
the present ailment. She felt trembling in her body, es- 
pecially during painful abdominal attacks, and was highly 
irritable, tense. 

The physical e.xamination revealed a circumscribed 
tender area above the umbilical region, over the left side, 
below the splenic flexure, the tender ax'ea being of a higher 
location than encountered in gastric ulcei's. The appendi- 
cular, the gall bladder, and the pyloric regions failed to 
sho\v pressure tenderne.ss or other signs of any pathology. 

X-ray examination of the gastro-intestinal tract re- 
vealed a perfectly normal stomach and duodenum. No 
direct or indirect signs, or even suggestive symptoms of a 
peptic ulcer were detected. The descending colon showed 
a very marked spasm, throughout its length, the contracted 
lumen being even nari’ower than an average appendicular 
lumen. No transverse rugal or haustral markings v/ere 
visible. The appendix showed spa.stic contraction with 
diverticular sacculation of its center, as above mentioned. 
On repeated examination, the spasm in the colon changed, 
vath a simultaneous shift in the appendicular configura- 
tion. After a few months’ rest, combined with psychic 
and medical treatment, condition of the patient improved 
to a great extent, pam had disappeared entii’ely and in 
this impi-oved mental and physical state, a re-examination 
pei-formed, revealed an appendix, perfectly normal in every 
respect, with a uniform and equally patent lumen, without 
any sign of .spasm or sacculation. The colon was .similarly 
normal. 

Patient, after year.s, has been in good health. 

THE SPASM: ITS SIGNIFICANCE 

The complaints, especially the post-cibal, left-sided, 
circumscribed pain were grossly suggestive of a peptic- 
ulcer of the stomach. Closer e.xamination and the 
X-ray .study, however, were not corroborative. "Mucou.s 
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Fig. 1. Spasm of the descending colon. Observation during 
painful period. 


coliti.s” (moie properly "mucous colic") is well known 
to ciiii'.e similar complaints, clinical .symptoms and 
X-ray findings. 

The neurotic constitution has or may have among 
man.t other svmptoms, an ‘‘irritable colon" (Bargen) ; 
if this is associated with a certain t.vpe of ‘‘secretory" 
disorder, the case may resemble or be a ‘‘colica 
mucosa”; if however not the mucus-secretion is the 
jiredoniinant factor, the case can not be termed any 
longer colica muco.sa, although the irritable colon with 
the “string-.sign,” with a similar or only slightly dif- 
ferent clinical maiiife-station. may still equally be pres- 
ent. Consequently, the "string-sign” or the X-ray 
demonstration of a ma.vimally contracted, spastic colon, 
IS not pathognomonic in its significance: it is present 
\n vein oticH, xuith oi xvithont colica initeo.sn. 

Still another aspect of the colospasm may deserve 
our fullest attention, because it is important from the 
practical point of view, i.e. that it may occur in the 
most varied morbid conditions, aho mthout (he symp- 
toms of axiy neurosis. 

In mj experience — ^in accordance with the scattered 
references from the literature — similar spa.stic con- 
tractions over the colon may be encountered in certain 
cases, without any manifestation of a neurosis, merely 
as reflex or secondary concomitant symptom, at a pri- 
marily existing somatic condition in the abdominal 
cavity (appendicitis acuta, or chronica, cholelithiasis, 
peptic ulcer, carcinoma somewhere in the abdomen, 
etc.) 

REVIEW OF LITERATURE 

Concerning spasm in the appendix, insofar as it 
came to my attention in my search through the litera- 
ture, there was no record of any paper dealing with, 
or of any X-ray film, demonstrating its existence! 


There are, however, occasional reports in the litera- 
ture, referring to a “reversed mechanism,” viz. when 
spasm in the alimentary canal was noted as a secon- 
dary manifestation, at a primarily existing, appendi- 
citis (Piccinino, Cristofanetti, Rendich and Ehren- 
preis, Bordoni, etc.). Carman, Assmann, Meyer, Stier- 
lin, Schlesinger, Jordan, etc., make very cursory or no 
references to spasms in the gastro-intestinal canal al- 
together, and none in the appendix. 

In atrophic appendicitis the lumen is narrow, con- 
stantly, uniformly, throughout, with regular contour. 

A similarly unusual feature is demonstrated by the 
presence of the divci'ticnluni-like sacculation of the ap- 
pendicular lumen. 

On “prima facie” one might have diagnosed in my 
case a diverticulum of the appendi.x Such is a well 
established pathological entity, though rare. 

True or congenital diverticulum of the appendix — 
an offshoot or cul de sac, often larger than the cavity of 
the viscus (Royster) was reported by Hedinger, Sisso- 
jeff, .lackemont, Stuerm, Gullotta, Malone, Lorrain, 
Martini and Rouffiac (literature see Royster, also Gul- 
lotta). 

False or acquired diverticulosis has a somewhat 
higher incidence: two or three score cases have been 
observed in all (Lit.; Guilotta). 

The acquired type of diverticulosis is usually classi- 
fied as inflammatory or iion-inflammatory. The rarer 
non-inflammatory type develops along the mesenteri- 
olie attachment In the inflammatory type the di- 
verticula may develop in any site, size or number. 
AshofT’s intramural abscesses frequently found in 
acute appendicitis, serve, regardless of their later out- 
come, into healing, with absorption and retraction, 
or perforation into a preformed peritoneal sac or into 
the appendiceal cavity — as a basis for a potential de- 
velopment of this tjpe of acquired diverticulosis. It 
is generally assumed that as pre-requisite for the de- 
velopment of a false diverticulum, an increased intra-. 
appendicular pressure is necessary, which in turn, is 
furnished as a result either of an inflammatory exuda- 
tion, during an inflammation, or of a stricture, the re- 
sult of past attacks, at the proximal lumen. 

Cysts or cyst-like tumors of the appendix were in 
extremel.v rare cases likewise observed (Bachlechner, 
Oudard, Ribbert, Cameron). 

The appendicular distention due to stasis (Jordan) 
represents a uniform, not cyst-like distention of the 
lumen. 

COMMENT 

The question to decide urns, vvdiether we are dealing 
here vvdth an anatomical divex ticulmn or with the 
above mentioned functional derangement? 

Jly reasons for assuming the functional character of 
this disorder seems to me to be substantiated for the 
following reasons: 1, the morphological picture of the 
appendix is dissimilar, in contrast to the anatomically 
fixed morphology as in the case of an organic disease; 
2, other functional changes such as the spasm along- 
side the descending colon, co-ordinate the appendicular 
spasm to the colonic spasm; 3, the ‘‘e.xperimentum 
crucis” is furnished by the fact, that at a time, after 
a physical improv'cment, and during a more relaxed 
state oi mind, when no abdominal pain was complained 
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of, the appendix, as demonstrated on the X-ray film, 
proved to be a perfectly normal appendix. 

No further, or more convincing evidence could be 
procured by surgical or ev^en by post-mortem inspec- 
tion — both being unable to demonsti-ate functional 
changes, as roentgenological studies do. 

The next question was, whether the spasm and the 
dilatation were merely incidentally observed together-, 
or there might have existed some causal correlation 
between them. 

Spasm over the colon does not produce compensatory 
dilatation pro.ximaily, in contrast to a narrowing, due 
to some organic lesion — a sign, valuable fi-om the dif- 
ferential-diagnostic point of view-. The shifty char- 
acter and location of the spasm, furthermore the fact, 
that it is seldom fixed to the same site, for a longer- 
period, may explain the failure of a compensatory 
hypertrophy, the first step to an organic dilatation. 

Conditions in the appendix — in my case — were, how- 
ever, slightly different. The partial spastic contraction 
squeezed the appendicular content from both ends into 
the relaxed middle portion. Should the proximal por- 
tion hav-e failed to spastieally contract, the appendi- 
cular content undoubtedly would have emptied into the 
cecum. Why just the two ends of the appendix were 


subjected to spasm, and not the entire length, cannot 
be stated. Against the assumption of any anatomical 
lesion, atresia, scar tissue, etc., as being responsible 
for this circumstance, sei-v-ed the fact, that at some 
later date, a perfectly uniform and smooth appendi- 
cular lumen was demonstrated. Against the po.ssibility 
of a foreign body or a fecalith in the sac, militated the 
fact, that the cavity was filled in with the opaque ma- 
terial, and no e.xternal covering in form of a negative 
stone shadow was noted. 

SUiilMARY 

Spasm of the descending colon co-existing with 
spasm of both, the proximal and the distal ends of the 
appendix was observed in a highly neurotic young 
adult. 

Spasm along both ends of the appendix i-esulted in 
a diverticulum-like sacculation of the non-spastic, re- 
la.xed middle portion of the vermiform appendix, a 
morphological appearance hitherto often not described. 

The characteristic X-ray picture as observed during 
the painful period, vv-ith a complete restoration to 
normal, in a free interval, prove conclusively, that the 
changes described were purely of functional origin. 
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111. The Rate of Absorption of Salicylates and the Effect of Certain 
Compounds on the Rate of Absorption of Acetylsalicylic 
Acid from the Stomach and Intestine" 
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Q uantitative determinations of the rates of 
gastric and intestinal absorption of salicylic acid 
and .some of its salts are presented in this paper. In 
addition, the influence of certain compounds, which 
are used as “protectives” agaiust the gastro-inte.stinal 
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irritation caused by .salicylates, on the absorption of 
acetyl.salicylic acid has been studied. 

Burow (1), Brequet {2)., Houghton (fi), and Del- 
hougne (4) have repoi-ted ob.servations on the absorp- 
tion of salicylate.s from the stomach. These investi- 
gators, strictly .speaking, did not study ab.sorption 
from the stomach alone. Brequet ligated the pylorus 
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Table I 



Gastric 

absorption of salicylates in 

the anesthetized dog 

(Time 1 hr.) 


Drufi 


t 

' ■ Dog 1 

Dog 2 

j Dog 3 

Dog 4 1 

■ , 1 

! 

Avg. 1 

1 

Acetylsalicylic acid 


; ui.GYr. 

•15.7% 

t 46.151*, 

1 1 
i 

I 8 . 75 I i 

Acetylsalicylic acid 
Kluconate 

with calcium 

' 51.0% 

■IC.8% 

47.151 

) 


1-3.351 ! 

1 

Acetylsalicylic acid 
NaHCO, 

with 1000 mg. 

' 25.85'c 

29.G5t 

21.751 

\ 

1 ‘ 

1 

• i 

25.751 1 

i 

Acetyls'-licylic acid 
NaHCO, 

with 500 mg. 

21.7% 



1 

21.751 1 

Acetylsalicylic acid 
NaHCO ; 

with 250 mg. 

30.G% + 



} i 

, ! 

3G.G51 ' 

1 

Acetylsalicylic acid 

in 0.251 HCI 

58.1%'' 



^ ! 
} 

58.151. 

Acetylsalicylic acid 

in o.-p/c nci 

57 . 15 ;* 



i 

57.151 

Acetylsalicylic acid 

with MgO 

17.55f 

20.251 

io.Z51f 

1 

lO.O'/l 

Salicylic acid 


01.75^. 

C2.951 

01.051 

‘ G7.151 

G 3 .O 5 I 

Calcium salicylate 


53.151 

•1 1.351 

43.151 

17.551* 

17.151 

Sodium salicylate 


M. 75 I 

13.751 

11.1151 

> 

13.351 ; 


I 


‘Pobitive ferric chloride teat for aalicylates in urine in 10-15 min. 

+ Positive ferric chloride test for aalicylates in urine in 20-30 min, 

fPobitive ferric chloride test for bclicylatea in urine in 15-35 min. 


Table II 

Absorption of acetylsalicylic acid from the pouch of 
the entire stomach in the ^amnesthetized dog 


'f absorbed i" 1 hour ',1 of absorbed acetylsalicylic 

rcid recovered in urine 

00 . 6 ^; 

cri.d'/, 

Ti.oO, oo.oy, 

70.7 <1 flG.2';J 

Av. G8.G", 


of the stomach in rabbits and guinea pigs and fed the 
drug by mouth. Delhougne produced a pylorospasm 
by introducing a drop of HCI into the duodenum of 
dogs with a chronic duodenal fistula and also fed the 
drug by mouth. None of these studies were quanti- 
tative; absorption was indicated by the salicyl-ferric- 
chloride reaction on the urine. 

Pinczower (5) gave salicyl compounds orally to 
normal human subjects and found no differences in 
the rate of absorption as shown by the time of appear- 
ance in the urine. Blume and Nohara (6) determined 
the comparative rates of absorption of sodium salicy- 
late upon oral and rectal administration, making quan- 
titative analyses of both the blood and urine for salicy- 
lates at various time intervals. Following oral and 
rectal administration, they found traces of salicylate 
in the blood within iyj-2 minutes, but the concentra- 
tion following rectal administration i-eached a higher 
peak in a shorter time than when given orally. 


METHODS 

(hiHtric Ahnorjjtion: Anesthetized and unanesthetized 
doga were used. The occluded stomach (ligature about the 
cardiac and pyloric orifices) of dogs under nembutal ane.s- 
the.-iia wa.s thoroughly washed with warm distilled water- 
Ihe solution.s under con.sideration v/ere introduced through 
a gla.s.t cannula luatened by ligature in the pylorus and 


allowed to remain in the stomach for one hour. The resi- 
dues were then washed into volumetric flasks, diluted to 
500 c.c. and aliquots analyzed quantitatively for salicy- 
lates. In some cases the ureters were cannulated and 
diuresis established by intravenous injection of normal 
saline before the salicylate solution was introduced into the 
stomach. The urine so collected was analyzed qualitatively 
for salicylates with ferric chloride at five minute intervaks. 

In all cases 250 c.c. solutions containing 500 rag. of 
acetylsalicylic acid or its molecular equivalents, 383 mg. 
salicylic acid, 444 mg. sodium salicylate, 486 mg. calcium 
salicylate were used. The mixtures studied contained 500 
mg. acetylsalicylic acid with either 1000 mg. sodium bicar- 
bonate, 300 mg. calcium gluconate or 330 mg. magnesium 
oxide. 

Gastric absorption in the unanesthetized dog was studied 
by one hour perfusions of 100 c.c. equi-molecular salicyl 
solutions through the pouch of the entire stomach (7). In 
some instances the urine was collected for several day.s 

Table III 

The effect of pH and molecular size upon the absorp- 
tion of salicylates from the stomach and intestine 

7 ' “I - 


Drug 


pH 

1 Molecular 
• Weight ' 

Ga-stric 

Abs. 

/hour 

Inte.stinal 
' Abs, 
/0,5 hr. 

Salicylic acid 


2.0 

' 138.05 

63.0 

50.1 

Sodium salicylate 


G.8 

. 150,8 

13.3 

72.8 

Calcium salicylate 


G.l 

350.18 

47,1 

58.3 

Acetylsalicylic acid 


2.0 

180.06 , 

48,9 

! 

17.1 

Acetylsalicylic acid 
Ca.-gluc. 

'r 

3..5 


48.3 

50,7 

Acetylsalicylic acid 
NaHCO , 

} 

7,3 

, 

27.7 

11.1 

Acetyl-salicylic acid 
-MgO 


0,0 


10.0 

1 

17.0 

i 

Acetylsalicylic .acid 
HCI 

-r 

1.7 

i 

.58.1 


Acetylsalicylic acid 
JICl 


1.2 > 


57,1 



i 
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after the perfusion and tlie amount of salicylate recovered 
determined. 

Intestinal Absoriytion: Twenty-four inch, well-washed, 
but not traumatized, intestinal loops (upper ileum) of dogs 
under nembutal anesthesia were used. The solutions were 
introduced through a glass cannula and allowed to remain 
for 15, SO, 45, GO and 75 minute periods. The residues 


Table IV 

Hydrolysis of acctylsalicylic acid 


\ Snlicylnto 

pH i»f 

j Time 

1 7, 1 


Sol. 

1 

• hydrolysctl j 

1 AcetjOsnlicyJir ncid 

1 

2 hour*> 

0 .0+ 



21 houis 

0 .0+ 1 

j (2) Acctylsalicylic arid 

, i.zn 

2 1 liours 

1 0.0+ ! 

! Ca-irliiconuto 

pH ItufTcr 

2 h<»«rs 

I 0.0 + 

i 

Sol. 



(3) Acctylsalicylic acid 

S.S.'i 0 

2.5 hours 

0 .0+ 

(4) Acclyl^alicj he acitl 't- 

S 25 SO 

2 5 hour4 

0 0+ 

Ca-Kluconntc 




Table V 



Dialysis of salicylates 

through collodion 

ftacs 

Druvr i 

■ 

f/1 5 h(mr< 


(M AccUhahcyhc acid ‘ 


58.0 


1 (2) Acctyl'^nlicylir acid -> 


00.2 

1 

Ca-frluct>naic 




(31 Acotyl-ahcylic acid 


r.i. 1 


' NnHCOi 




(1) Salicylic acid 


.*>.5.7 



were washed into volumetric flasks, diluted to 250 c.c. and 
analyzed for salicylates. In all cases 50 c.c. of solution 
containing 160 mg. acctylsalicylic acid or equivalent 
amounts of salicylic acid and its salts %vere used. The 
acctylsalicylic acid mixtures contained either 300 mg. 
sodium bicarbonate, 100 mg. calcium gluconate, or 100 mg. 
of magnesium oxide respectively. 

Method for Determining Salicylates Quantitatively : Ex- 
isting quantitative methods for salicylates were found in- 
adequate. The method of steam distillation and subse- 
quent ferric chloride determination of the salicylate as 
described by Thoburn and Hanzlik (8) was found unsatis- 
factory. The presence of large quantities of mucin, mucoid 
and other materials in the intestine which take up bromine 
excluded the direct application of the bromine titration 
method (9). 

For those reasons a new method was developed. By de- 
termining the volume of carbon dioxide liberated by bromi- 
nating salicylic acid in a Van Slyke apparatus, satisfac- 
tory results were obtained. Details of this method wdll be 
reported elsewhere (10). 

RESULTS 

Gastric Absorytion : The relative rates of gastric 
absorption of the salicyl compounds and the mixtures 
studied are shotvn in Table I. Averages of data from 
four dogs for each solution show the following per- 
centage absorption in one hour; salicylic acid 63.9^'^, 
-sodium salicylate 43.3^r, calcium salicylate 47.1%, 
acctylsalicylic acid 48.7‘^r, acetjdsalicylic acid and cal- 
cium gluconate dS.-S'^r, acetylsnlicylic acid and sodium 
bicarbonate 2.5.7%, acctylsalicylic acid and magnesium 
o.xide 19.0% (Table I). 

Perfusion of the total pouch of the stomach in the 
unanesthetized dog for one hour showed a slightly 
higher rate of absorption of acet 3 ’lsalic.vlic acid 
(68.6%). Of the amount absorbed 66.9'’^ was re- 


Table VI 

Intestinal absorption of salicylates at different time intervals in the dog 


Time 

AcctylsHheylic 

Acctylsalicylic 

Arctyl'salicylic 


ncid 

acid \\ith c.nirium 

acid svitli 



_ 

»;luconnle 

NjiHCO, 

, 1.5 min 

21 

23.5'', 

17.7'; 


10.4''/* 

20.7'; 

15.3'; 


iT.r.c^ 

10.0'; 

15.5'; 

' 

ii\ 18 4', 

ns 23.)'; 

nv. 10.8'n 

1 30 min 

1.1.0'^ 

41.0'-; 

4.3.K; 



5.3.3'; 

3l*.79; 


n7.0'7 

01,3'; 

44.27 


30.1'; 

42 7'; 

11 . 09 ; 

( 

42.S*"; 

15 O'; 

55.3'; 


.73 k; 

50 0", 

12.6'; 

1 

.nv. 47.2'/; 

as. 50.7'; 

nv, 44 , 49 ; 

^ 4.*) min. 

53.1'; 

r.2.37r 

47.5'; 

j 

on.o'; 

os.o'; 

Bo.i-r, 

j 

00 3'; 

01.4'; 

47.S'; 

1 

av. .70.1'; 

n\. .10,8'/; 

av. 48.59^ 

• 00 min. 

08.2'; 

50.4'; 

54.8'; 


53.5'; 

05 . 29 ; 

73 . 40 ; 


oo.-i'/; 

73.3'; 

G7.fi<r, 


av. 0.3.) '/I 

rj 

in 

-1 

nv. 66 . 29 ; 

7.5 min. 

74.1'^/ 

7G.0'/, 

74 . 89 ; 


70.0", 

73.8'; 

6!>.79; 


70.30; 

78 . 79 ; 

76.4G', 


I 


Acetj l^uIicvHc 

Salicylic 

Calcium 

Sodium 

ncid with McO 

ncid 

Riilicylato 

salicylate ^ 


47 . 09 ; 


41.3'; 


45).6'; 


40.1 "r 


n 097 




av, 46.19; 


as. 40.7'/ , 

48.1'; 

r»0.S9r 

50.3'; 

04.5'; ^ 

47,3'; 

57 . 09 ; 

02 . 79 ; 

74 O'; 

46,19; 

00 O'? 

51.6'; 

77.1'; 

47 . 59 ; 


61 . 29 ; 

72 . 49 ; 

40.89; 


55.0'; 

71.2'; 

18.69; 


52.89r 

^ 77.0'; ! 

nv. 17 O'; 

fv. 60.0'; 

nv. 65.6'; 

av. 72.8+ 


CS.TC'r 

G7.0'": 

CS.O'-'r 

r>o.r,yr 

nv. (iG.s';; 

71.7'7 

fin.4''/r 

!iv, Tl.!)'-; 


BO.O'-l 
SI. 27, 
81.47, 


■■IV. 7C.97 


av. 70.17 


nv. 73.3-7, 


a\. 80.97, 



AvHurv% JoriVN'xt. n( rnr.r.<TiVK. l3ir-FASi-s am> Xi’TnniuN 





Fig. 1 


I'OMitd III the iii'iii'’ wliicfi wn*; collected for 48 hours 
iT.-ihlc H' 

DitTen ncc' in the jilI of the .solution.^ introduced 
into thi ‘'oninrh ntrectui the r.'ite of ali'orplion (Table 
lilt '1 aide III 'ho3\.‘" that M)!ulion‘- of ac(>tyhalicylic 
and and a mi.stiiie of acetyls.'ilicylic acid and calcium 
pliuonati uiiich ha\e idlV of 2.!t and It..") reipectively 
aie absorbed at alino-t the .«anie rate (•IS.?'",' and 
iH,.'!' } \\h<-t-a' the ‘-olution of a mi.xture of acetyl- 
-alujlic .uni and •■odiiim bicarlionate (pH V.Itt i.s ab- 
oib-d at !b* r.'.ti of 27 7', in on(' hour uliile only 
I'.Mi 1)1 a iniNtun of ,n etyl <alic j lie acid and inarne.i- 
inii’ o\!il( I pH 9 f)!M I., absorbed in the .«ame time. 
Wte n !b. pH o! tile .u 1 1> l-alicj lie acid etdiition was 
lo",..(rid fiort' 2 ‘.1 to 1 7 be the addition of HCl. the 
ab iiiptati inciiii'.id from .189', to .78.1''f 

!<r lour \! r. pH oi 1 27. .77 1', of acet> Salicylic 

id ri, .1 - ..b^o! !i> d 

!!' pi rifo at .■ no i!i!r>renii‘ in the rates of 

i'-df'l ". '1 o! ;,i • !•. I'.do ’• lie .M'ld at tlu'^e diffi'n-nt 
pir- T.ib’. i\ . 

.No did. 1 .). » iv; lined in tli* i.d)' of difru..ii)n of 
•it I -..iv.' olllile:. *ii! ■'',(',•}! lollislion <-.U .. tTfibb- 
Vi 

'i ( . nil?, p.'.. .. t' it!’' :> rr i< -cbloriib t* 't tor 

■ io.!', rnro:;. ~ .-•t-r tii" ai < ;•. I -aluylii 

. * it* jo* 11". til. -ton'.' 1 i; .\i. . t* ]' all- 

. !. „ ,ri . ! . h-jn, ) „M 'iov.td .a pi itiv* 

f. ■ ji' 2 o •• (I .•> ‘..I'd. I'll'.’ Ill of alutlic 

ic • ' I , . ■ ‘ i”' I ^ v. '.t a i itr.*' ' sr i7-.77 

f ' • 1 , !' , ■ - I 'd: of till r..;« of 

. ■> '• • .:lr. V.O,)'!^ Ik V ' l on i '*1* 1“ 



acid and calcium pluconate t.70.7< i. ruetj H.ahV^li,- 
aeid and mapne.<-iuni oxide (47.9', ), acctjHalirc lie nn'd 
(47.2';). and .acotyKalicyiic aeid and srKliuni biv.iv- 
bonate (44.4'f). Curve..' obtained from the peiviit- 
liipc ab-iorption at fifteen minute interx.ah an prt'' 
.sonted in Fipure 1. 

DI.SCUSSIO.N* 

Ga'~tric Absorption: Quantitative recovery ot onh 
.70',' of the acetylsalicylic acid introduced into the oc- 
cluded stomacli one hour previously, with a positive 
ferric-cliloride te.st for salicylate.s uiion the urine in 
10-1,7 minute.s leaves no doubt concorninfr the alnorp- 
tion of .salicylate.s by the .stomach. Thi.-- was contirmnl 
by pcrfu.sion of the iioiich of the entire .sfomricli in uti- 
ane.sthetired dop'-s. At the end of one hour tlie per- 
fu.sato contained only .72Q of the salicylate introduceil; 
OS'; had been ab.sorlied. Of the amount absorbed liliQ 
wa.s recovered in the urine collected for -IS liour.s after 
the pcrfu.sion. 

The rate of pmstric ahsorjition of the.se .salicyl com- 
])ounds appears to be dependent upon the .sire of the 
molecule and upon the pH of the .solution. At .similar 
pH’.s, salicyl compounds of .small molecular sire are nb- 
.sorbed at a faster rate (.salicylic acid M. W. 1!!8, (111;)'; 
abs.) than compounds of a larper molecular weipht 
(acetyl.salicylic acid, M. W. 48.9',' ab-.). This is 
demonstrated by the following etpiatinn in which mole- 
cular .sire and the .averape of the experimental data on 
absorption is introduced: H58 :1 80 :(;8. 9:48.9. This is 
not true of the intestine. 

There appears to be an oiitimum pH for the pa.stric 
absorption of these compounds. Greater absorption 
was obtained with acid pH'.s than with alkaline pH’s 
(ncetylsalicylic acid pH 2.9, 48.9',' abs.), (acetjlsali- 
cylic acid and sodium bicarbonate )>H 7. ,‘5, 27.7'; abs.), 
(acelylsalicylic acid and majrncsiuni oxide pH 0.(>9, 
19,0''; alls.), (acetylsalicylie aeid and HCl pH 1.70. 
,78.1 '7 abs.). 

The rate of liydrolysis of neetylsidieylic acid has 
been found to be iiej'lipiblc at tlu-se pH’.s. Hydrol>sis 
therefore does not play nn.v part in the varyinp ratf 
of Jibsorjilion observed. Similar diffusion rates tbioiipb 
collodion sacs indicate that this phyidcal phcnonir non 
c.annot be responsible. Gastric absorption of tluse 
eomimiinds tlierefore apjicars to be an active jihv.si- 
olopical process which is most rapid at acid pir*’ and 
whiih is ndated to molecular .sire. 

Inti vtinnl Absnrplion: Intestinal absorption of au - 
tyls.'ditvlie acid was not mateiialiy afTertfd liv the 
addition of “protective" compounds life i.'deiurn s'lii- 
(onate. s-iidinm bictirbonate, and rnnpne'ium oxi'!' . 
.•\b oijitbin from the intestine was not -o distirutlj 
atUsted by the pH of (he s.-du-jl .“olulinn., slud th, 
aiitvl-alicjlic acid and it- dilTennl rnixtiiu* v.,re ai ■ 
•eih‘d at almost tin same r.'itts Conipo'ir.ds o: a 
• n,'d!< r nioUriilar sir,, c odium .s.'die;' l.iti , '■.‘jlujlh 
,!< id. and lud'kitn '..lit via’*.) uin .'d. oib'd at a (ast't 
i.,‘i tirui ar.tv! alnvlii. (or'd. 

(•OXfT,C.NI(3X8 

!. ! iiimpiiid .ir- ii.idih 'uh, ! .'n 

•!,f loraarii. 

2 t'l.i tri' orptn a i' ran. [.q ■.! v ith ti.< *:i. d- 
l-r n’..!.Tii!i and .'■* I-'- in IiH's 

:’ 1 . ! -uv pju'i'it. ihii! (''«■ no! r. r s"’ 

:,'ii ’ '!» I’H 'if t'.i ...I'vl '.is- .1: u oi .ed'jt.i',: ' ii- 
r- • aCi' ‘ '1 > rit. rf 
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4. Sodium bicarbonate and magnesium oxide which 
raise the pH of the solution inhibit the rate of gastric 
absorption of acetylsalicylic acid. 

5. The rate of intestinal absorption of salicyl com- 
pounds is less affected by the pH of the solution than 
is their rate of gastric absorption. 

6. Substances used to protect against gastro-in- 
testinal irritation, such as calcium gluconate, sodium 
bicarbonate, and magnesium oxide, do not markedly 
influence the rate of intestinal absorption of acetyl- 
salicylic acid. 


7. Sodium salicjdate, calcium salicylate and sali- 
cylic acid are absorbed from the intestine at a faster 
rate than is acetylsalicylic acid. 
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The Control of Gastric Acidity in Peptic Ulcer by Alkalinized 
Powdered Whole Milk Tablets'" 

By 

PAUL H. WOSIKA, M.S., M.D. 

CHICAGO. ILLINOIS 


"DLAND foods and alkalies have been used in the 
” therapy of peptic ulcer since early in the 19th 
century (1, 2, 5). Sippy (14) stressed the complete 
neutralization of gastric acidity, and in the past 20 
years the value of this regimen has been demonstrated 
beyond doubt (6, 13). The administration of alkalies 
seems, at present, to be the most direct way of neutral- 
izing the gasti'ic secretion, and when this procedure 
fails it is because the patient has not followed the 
minute instructions necessary. Furthermore, physi- 
cians often fail to check the effect of the prescribed 
alkaline powders and foods on the acidity. Recent ex- 
perimental studies have pointed to the long suspected 
importance of acid in the production and continuation 
of chronic ulcers (8, 9, 10, 11, 12). Therefore, in this 
report the neutralization of gastric acidity in the 
treatment of peptic ulcer is considered not only desir- 
able but fundamental. 

While cow’s milk has been the mainstay of the usual 
bland diet prescribed for peptic ulcer, it is not consid- 
ered “the perfect food” by many authors who have 
found it unsafe from the bacteria] standpoint (15), a 
frequent cause of distress (3), and productive of a 
tough, hard curd capable of producing spasm of the 
pylorus (4). However, certain modifications of sweet 
cow’s milk minimize these objections, and it occurred 
to Wosika and Emery (16, 17) that a mixture of 
powdered whole milk combined with alkali powders in 
the form of tablets might be superior to the usual 
Sippy regimen. 

A previous paper (16) evaluated the effect of the 
routine Sippy treatment on the control of acidity on 
46 patients with duodenal ulcer. It was found that 
symptoms were abolished and* that the free acidity 
was adequately controlled in slightly more than one- 
half of the patients. A second report (17) compared 

-From the Dcjiartmcnt of MciHcine, Ncll•th^^ extern University Medical 
School, .and Pa«sav,mt Vlemorial Ko^vits). Chicago, IHinois. (This 
Michiunn) Upjohn Company, Kalamazoo, 
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the use of a liquid mixture of powdered whole milk 
plus an alkali powder, with the routine Sippy pro- 
cedure, and demonstrated that the former was the 
more effective as a neutralizing agent. 

The purpose of the present study is to determine 
the value of tablets composed of powdered whole milk 
and I’arying amounts of alkalies on the neutralization 
of the gastric acidity in patients with peptic ulcer. If 
the use of these tablets proves as efficacious as the 
usual Sippy procedure, then this convenient means of 
neutralizing the stomach contents should prove to be 
a remedy worthy of inclusion in the physician’s arma- 
mentarium for this disease. 

METHOD AND DATA 

For this study 26 cases of peptic ulcer were selected 
from the Medical Clinic of Northwestern University. 
Roentgenological evidence for ulcer was positive in all 
save 2 cases and the clinical hi.story of both of these 
exceptions was too typical to doubt. All of the patients 
were men between the ages of 26 and 66 years. The 
average age was 44 years. Ulcer symptoms had been 
present from 1 to 20 years, with an average of 9 years. 
Three of the group had gastric ulcers, and because 
they had relatively high acid values as determined by 
a histamine gastric analysis, they were included in the 
series. All the men were in poor financial circum- 
stances; the two patients who were not on relief were 
unemployed. 

The patients reported to the clinic about once weekly 
in the morning, and all meals (the usual foods allowed 
on the fourth week Sippy regimen) were served at 
Passavant Memorial Hospital at 8:00 a.m., 1:00 p.m., 
and 6 :00 p.m. Between meals they were given tablets 
or milk and cream as will be indicated. From 8 :00 
a.m. until 7 :00 p.m. 6.0 c.c. specimens were aspirated 
every half hour and were titrated in the customary 
manner for free and total acid. The pH values were 
determined with the quinhydrone electrode. The 
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various readings were averaged and the results maj’’ 
be seen in the following figures. 

Figure 1 shows the average free and total acid (solid 
lines) and pH (broken line) on 23 patients who were 
given the fourth week regimen. Between meals they 
received 90 c.c. of milk and cream on the hour and on 



Fig. 1. Average free and total acid (solid lines) and pH 
(broken line) on 23 patients receiving 90 c.c. milk and 
cream on the hour, and 2.0 gm. sod. bicarb, and 0.6 gm. calc, 
carb. on the Half hour. 



the half hour an alkaline powder (2.0 gm. sodium 
bicarbonate and 0.6 gm, calcium carbonate). The free 
acid curve may be seen to increase .steadily in spite of 
the regular and frequent feedings until an average 
i*eading of 2.5 clinical units occurs, A precipitous drop 



Fig. 3. Average free and totai acid (soiid lines) and pH 
(broken line) on 28 patients receiving 12,5 gm. powdered 
whole milk, 2,0 gm, sod, bicarb, and 0.6 gm. calc. carb. on 
the hour in four tablets (7115-0 and 01) and nothing on the 

half hour. 



Fig. 4. Average free and total acid (solid lines) and pH 
(broken line) on 20 patients receiving 15.6 gm. powdered 
whole milk, 2.5 gm. sod. bicarb, and 0.75 gm. calc. carb. on 
the hour in five tablets (7115-0 and 01) and nothing on the 

half hour. 
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follows dinner and similar declines may be seen after 
breakfast and supper. The total acid curve follows 
the free acid closely. The pH range for the entire day 
is between 8 and 5. This chart shows clearly that for 
these 23 male patients, the Sippy procedure, as used 
routinely, is inadequate for the complete neutralization 



Fig. 5. Average free and total acid (solid lines) and pH 
(broken line) on 21 patients receiving 6.25 gm. powdered 
whole milk, 1.0 gm. sod. bicarb, and 0.3 gm. calc. carb. 
every half hour in two tablets (7115-0 and 01). 



Fig. 6. Average free and total acid (solid lines) and pH 
(broken line) on 19 patients receiving 6.25 gm. powdered 
whole milk, 0.3 gm. sod. bicarb, and 1.0 qm. calc. carb. 
every half hour in two tablets (7115-Q or T). 


of the free acid. It may also be inferred that one or 
two aspirations daily as is customary is insufficient for 
gaining an accurate picture of the acid pi esent. 

Appreciating that a smaller curd in the stomach 
might reduce the amount of acid, the routine powder 
was mixed with the milk and cream and given every 



Fig. 7. Average free and total acid (solid lines) and pH 
(broken line) on 21 patients receiving 12.5 gm. powdered 
whole milk and 1.0 gm. each sod. bicarb, and calc. carb. in 
four tablets (7115-R or S) and nothing on the half hour. 



Fig. 8. Average free and total acid (solid lines) and pH 
(broken line) on 19 patients receiving 15.6 gm. powdered 
whole milk and 1.25 gm. each of sod. bicarb, and calc. carb. 
on the hour in five tablets (7115-R or S) and nothing on 
the half hour. 
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hour. The half hour feedings were omitted. Figui'e 
2 depicts the average free and total acid (solid lines) 
and pH (broken line) on 22 patients when these hourly 
feedings were dispensed between the three meals. The 
free acid in this instance could not be considered con- 


trolled at any time except immediately following the 
meals. The total acid range is higher with this alkali- 
nized powdered whole milk (Figure 2) than on the 
fourth week Sippy diet (Figure 1). This apparent 
stimulation of acid secretion is also reflected in the 



Fig. 9. Average free and total acid (solid lines) and pH 
(broken line) on 24 patients receiving 12.5 gm. powdered 
whole milk, 0.6 gm. sod. bicarb, and 2.0 gm. calc. carb. on 
the hour in four tablets (7115-Q or T) and nothing on the 

half hour. 


Fig. 11. Average free and total acid (solid lines) and pH 
(broken line) on 16 patients receiving 12.5 gm. pov/dered 
whole milk and 2,4 gm. calc. carb. on the hour in four 
tablets (7115-B3) and nothing on the half hour) 



(broken line) on 23 patients receiving 15.6 gm. powdered Fig. 12. Average free and total acid (solid lines) and pH 

whole milk, 0.75 gm. sod. bicarb, and 2.5 calc, carb, on the (broken line) on 16 patients receiving 15.6 gm. pov/dered 

hour m five tablets (7115-Q or T) and nothing on the v/hole milk and 3.0 gm. calc. carb. on the hour in five tablets 

half hour, (7115-B3) and nothing on the half hour. 



WosiKA — C ontrol of Gastric Actditt 


423 



Fig. 13. Percentage of patients who revealed no free acid at each half hour analysis throughout the day. 


lower pH curve. It should be remembered that exactly 
the same amount of food, milk and cream, and powders 
were used for these tests, the only difference being 

Table I 

Average values of the 21 free, total and pH readings. 
Each line on Figures 1 to 12 is represented by one 
number 


_ _ _ _ 





Procedure 

pH. 

F.A, 

1 'i 

I T.A. 1 

1 , 

Fourth Week Sii>p> 

3 93 

11 

56 

AJkalinixod MiJk and Cream 

3.40 

14 

71 1 

7115-0 or 01 — 1 every 3 hour 

4.28 

8 

49 

7115-0 or 01 — 5 every 1 hour 

4.55 

7 

r>3 

7115-0 or 01^ — 2 every hour 

1 

4,09 

0 1 

1 58 

71I6-Q or T— 2 every Vj hour 

j 4.14 

G 

50 

»113*R or S — -4 every 1 hour 

* 3.91 

8 ' 

59 , 

^ 7115-R or S— -5 every 1 hour 

‘ 4.3G 

5 

53 1 

71I5-Q or T — i e^ery 1 hour 

( 

1 4.37 

5 

49 

1 7115-0 or T — 5 every 1 hour 

' 4.32 1 

5 

54 

(115-B5 — ^4 every 1 hour 

1 { 
1 3.71 1 

1 

9 

57 / 

1 7115-113 — 5 every 1 hour 

3.GS 

9 ‘ 

53 

; Histamine Gastric Analvsh | 

1 1 

1.44 1 

1 

■■ i 

1 

1 


that the powder was mixed with the milk and the half 
hour feedings were omitted. If these average free and 
total acid values, as given on Figures 1 and 2, are aver- 
aged for the entire day, then 56 clinical units represent 
the total acid for the Sippy and 71 units the alkalinized 
milk and ci-eam. This means that for 21 specimens 
collected at half hour intervals for the entire day the 
total acid is stimulated 15 clinical units on the latter 
procedure. These figures may be seen in Table I. 

Figure 3 shows the average free and total acid 
curves of 28 patients who were given three meals, but 
the interval feedings were 4 tablets (7115-0 or 01), 
containing 12.5 gm. powdered milk, 2.0 gm. sodium 
bicai’bonate, and 0.6 gm. calcium carbonate given everj' 
hour. Nothing was given on the half hour and only 
90 c.c. of water was allowed with the tablets, equalizing 
the factor of dilution. The free acid curve did not 
rise consistently to jieaks before meals. The peaks 
were present but were delayed in their development 
for dyi hours during which time the average reading 
was under 10 clinical units. The inference seems 
logical that the simple omission of the half hour feed- 
ings is not the cause of the rise in acid values that was 
noted on Figure 2. Also, the total hcid values were 
lower than on either test with milk and cream. The 
average total acid measurement for the day is 49. The 
pH readings in general follow ‘the other' curves and 




Fig. 14. Percentage of patients who revealed no free acid at each half hour analysis throughout the day. 


show that lower amounts of acid were present than 
when milk and cream were used. 

These results were not as satisfactory as had been 
obtained with exactly the same materials in a fluid 
form (17). The compressing process necessary in the 
manufacture of the tablets was thought to be respon- 
sible for the lowered effectiveness. Disintegration 
would not be so complete, making neutralization more 
difficult. To overcome this suspected complication, one- 
quarter more material was given. Thus, 5 tablets 
(7115-0 or 01) w’ere administered every hour and the 
average results on 20 patients may be seen on Figure 
4. The other factors remained the same. In this test 
the patients received on the hour 15.6 gm. powdered 
whole milk, 2.5 gm. of sodium bicarbonate, and 0.75 
gm. of calcium carbonate. It becomes apparent from 
inspection of the chart that the mei-e increase in quan- 
tity will not overcome the high acid values noted. 
While the pH curve is lower for the day on the pro- 
cedure, the results do not justify the increased amount 
of alkali administered. 

Figure 5 shows the average free and total acid 
fsolid lines) and pH (broken line) on 21 patients who 
were given 2 tablets on the hour and 2 tablets on the 
half hour l7llo-0 or 01). The lack of acid control 


here is obvious. The curves suggest that the half hour 
feeding might be stimulating to acid secretion. 

Four of the high calcium tablets (7115-Q of T) con- 
tain 12.5 gm. pow'dered w'-hole milk, 0.6 gm. sodium 
bicarbonate, and 2.0 gm. calcium carbonate. Two of 
these tablets were given to 19 patients every half hour 
and the average free and total acid and pH is shown 
on Figure 6 by the usual lines. The curves do not 
.show the wide variations noted on the previous charts. 
This would tend to minimize the importance of the 
half hour feedings in the .stimulation of acid if and 
when the amount of sodium bicarbonate is decreased. 

Another type of tablet tested contained per “dose" 
of 4 tablets 12.5 gm. of powdered whole milk and 1.0 
gm. each of sodium bicarbonate and calcium carbonate. 
Figure 7 reveals the average effect of 4 of these tablets 
once an hour (7115-R or S) on the gastric acidity on 
21 patients. This represents a reduced amount of soda 
from the routine tablets. The free acid curve (solid 
line) does not show the steadily mounting values that 
are apparent when tablets with, larger amounts of soda 
are used. In general, the free acid is lower than on 
either of the tests when milk and cream were em- 
ployed. The average values are slightly higher than 
when other tablets are considered (Table I). The 
gastric acidities of 19 patients wei’e again studied 
when 5 such tablets (7115-R or S) were given every 
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hour. 5 tablots conf.nined 15.G srin. powdered 

whole milk, .and 1.25 pm. o.nch of cnlcium carbonate 
and sodium bic.arbonate. The averape rfi.«uU.<i are 
shown in Fipuro 8. The free acid nvernped over 10 
clinical units only on two occasions. T.'ihle 1 phow.s the 
nverape free acid to be ns low as with any other nin- 
leri.al assayed. The pi I and total acid compared very 
favorably with those noted on Fipurc.s 2 and S. 

Because the reduced amount of .sodium in the lablet.s 
(7115-15 or S) seemed to he an improvement to tho.“e 
of the routine type (7115-0 or 01), the riuantity of 
so<liuni w.as reduced .stiil further. T)ih resulted in the 
hiph calcium tahhts f7115-Q or T). Four of these 
tablet.s contain: 12.5 pm. powdered whole mill:, 2.0 prin. 
c.'skium carbon.ate, and O.G pm. sodium bicarbonate, 
h'ipure 0 exhihit.s the averape etTecl on llte pastric 
acidity of 24 patients who wert' piven -t of the.se tablets 
on (he hour. The fre*' and total acid are represented 
hy solid lines and the pH by the broken line. Wide 
variations of .acid values are imt manife.«led with the.'c 
tablet--’. The free acid rcadinp is low for the entire 
day and the averape for the 21 annly.ses w.a.s 5 clinical 
unit-’. Tile lot.al acid wa.s lo-.vcr on tiie .averape than 
was found with any other procedure- The pH wns 
hipher than on te.«ls tisinp tablef.s with a Inrper 
amount of s'viium hirarlmnnte. Twenty -three p.atient.s 
were .“tudiwl similarly u.slnp 5 tablets {71I5.Q or T) ; 
the additional t-ablel inerensinp the inpredient'’ to 1.5.G 

pm. powdered whole mill:. 2.5 pm. calcium carbonate, 
and 0.75 pm. sodium bic.arbonate. The averape results 
seen on Fipure 10 do not justify the incre.asc in 
pov.‘deriai milk and alkniie.«. The pH in .sliplitly hipher, 
the free acid averapes the same, and the total acid is 
elevated above that readied by tbe 4 tablet.'’. 

Th" next obvious step tva;! to attempt to control the 

pn. ’-'lric acidity with t.ablets m.ade witliout any .'•odium 
bicarbonate. Four of the.‘’e (7115-B,'l) Were com po-^ed 
of 12.5 pm. powdered whole milk, and 2.4 rm. calcium 
carbonat'', and when administered every hour, the 
.averape cfTcctivenc.”.'! on the .acidity on IG patients is 
.shown in Fipure 31. Fipure 12 depicts the efi'iciejjcy 
of 5 of these tablets (7315-r>.”) containlnp 15. G {mi. 
powdered wiiole milk, and .G.O pm. calcium carbonate 
pivf’n on the iiour to the .'•ame IG p.alients. The.ne 
tablets were inafie'pmte for neutrnli-.lnp tiie pn.stric 
acidity. The free acid was hiplier in both imd.ance.s 
and the jiII lower Ih.an v.-hen soda wa.s used. Thu,", 
even tlmuph .sodium idc.arhonafc seems to stimulate 
acid .secretion, when .soda w.as removed from (ho 
tablets, their etlicacy, up. jtidped hy (he free acid con- 
trol. w.n.a decreaFfd. 

Fipures 15 and 14 .■•how the percentape of fiaticnts 
who.se .acidity wa.s rd)"oluteIy wro at each half hour 
perirxl throuphout the day. Apaiu, the hiph cnlcium 
lahlef.n (7115-Q or T) are seen to produce .a nepnlive 
free acid rcadinp in the hiphe.st number of patlent.s 
in this .serio.s, Tlii.s is true if 4 or 5 of these tnldcLs 
arc di.spcn.sod or if 2 arc administered every half hour. 

Table I shows the values obtained when each line on 
the charts were reduced (o one fipure. The 21 free, 
total acid, and pH rendinps have been nveraped and nil 
show a remarkable .similarity. The free acid avcrapc.s 
between 5 and 14 units. The total acid varic.s between 


4(1 and 71 clinical units, while the pll varic.s between 
8,40 and 4.55. 

COMMENT 

It mipht lie well to rc-ompba.sizc the type of patient 
used in thi.s .soric.s of nnnl.vse.s. All of the patients 
were male and worried about their poor financial con- 
dition. They bad poor teeth or none, and adequate 
care for the obvious pinpivitis was not possible. Cer- 
tainly the condition.s were not ideal for the Ircnlmcnt 
of ulcer patients when the u.sunl ndmonitioiiH are con- 
.sidered: Best, freedom from worry, and elimination 
of foci of infection.s. 

Ambulatory treatment wa.s the rule and symptoms 
were easily controlled. Tablets were supplied for the 
inlervnks between te.st.s at the laboratory and pre.«um- 
ably were con.suined. At be.st, however, treatment must 
bo considerinl to have been vatbor haphazard when the 
patients wen; away from the clinic.- 

.-Mkalosis wa.s not n problem. Whenever the .slipht- 
est suspicion of this would arise clinically the carbon 
dioxide combininp {lower of the blood was determined. 
No umistinl values were found. Persistent headaches 
in one p.atieiit were relieved by the removal of .several 
nasal polypi. 

Considerinp the serie.s of patients, the re.sults were 
not so satisfactory as was reported earlier u.sinp a 
liquid mixture. However, instead of the hospitaliza- 
tion th.al had been n.'>ed before, these patients were 
tested in a larpc laboratory room where many other 
experiment-s (cbieily ntiiman were in propress, with 
all their attendmil odor.**. Therefore, while it is impos- 
sible to comp.are tlie earlier re.sults obtained with 
these, the tahlet-s of powdered whole milk arc seen to 
he superior to the milk and cream feodinps of the 
•Sippy repimen for (lie neutralization of Hie pa.xtric 
acidity. 

One ren.-'oti for the lower acid values when the 
jiowdercd whole milk was used was because of the 
smaller curd produced with this material in the 
stomach. Ohson'ntfons on the curds were collected on 
spc'cimens, usinp the Hill Curd-o-metor (7) and aver- 
ape valuc.s follow: 

Curd Tension 


Mnteri.al in Gram;! 

Mil): and crc.tm 43.0 

Aikalinized milk and crc.im 10.‘1 

Powdered whole milk J3.0 

AIk!ilinir.<*d powdered whole mil); 3.5 

T.nldet.s (crushed, 7115-0, routine) 5.C 

Tn)jk't« (cru.sbcil, 71 t.o-Q, hipli calcium) 5.1 


The.se materials were tlic .same in cveiw re.spect witli 
wlml bad been administered to patients. 

It i.s olivioiiH from tbe.se fipure.s that the reduced 
curd tension is so marked with the powdered wJiolc 
milk tliat tile beneficial elTcct of its use in diseased 
stomnclis merits furllier coiisideralion. 

No nllempt is boinp made to formulate, a "new mode 
of thenipy’' for peptic ulcer. In this study Sippyks 
observations, ns well n.s those made in the previous 
century on alkali therapy, arc accepted a.s fundamental. 
Tho,«c (ablet.s may bo, si be used if and when they are 
found to neutralize the pastric contents of the indi- 
vidual patient. The hiph calcium tablets (7n5-Q or 
T) Bceni superior from tlic staiiflpolnt of efreclivonc.s,s 
on the pn.stric acidity and taste, wliich latter improved 
markedly when the amount of soda was decreased. The 
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tablets are convenient and pleasant enough to take 
without water if necessary. Four of these may be 
safely recommended to patients to be taken every hour/ 
thereby reducing by one-half the usual feedings of the 
routine Sippy regimen. 

SUMMARY 

It has been found by a study of 26 male patients 
with peptic ulcer that tablets composed of powdered 


whole milk ri2.5 gm.), sodium bicarbonate (0.6 gm.), 
and calcium carbonate (2.0 gm.) are slightly more 
effective than the routine Sippy procedure as regards 
the neutralization of the gastric acidity. 

Miss Florence Burdahl gave expert technical as.sistance. 

The author wishes to express his appreciation for the 
helpful ci'iticisms and suggestions of Drs. Charles A. 
Elliott, Clifford J. Barborka and Lathan A. Crandall in 
the preparation of this manuscript. 
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Annual Abstracts of .Proctologic Literature 

(May, 193Jf-Mav, 1935) By CLEMENT L. MARTIN, M.D., Chicago, Illinois 

The complete bibliography from -which these Abstracts were made will be published in full in the Transactions of the American Proctologic 

Society, loss. 


PRURITUS ANI 

Hermance and Bacon in their contribution to Piersol’s 
Cyclopedia of Medicine give a very concise description of 
the condition, the actual causes are briefly enumerated and 
accepted treatments given. Evaluating the treatments as 
they so well could have done would have helped the general 
practitioner but might have caused rejection of their copy 
in a cyclopedia. 

Terrill writes as one who has cared for many cases of 
the disorder, he reviews the various theories and treat- 
ments and regards allei-gy as a factor in few cases and 
states “My opinion is that fully 90% of the cases that 
came to me are primarily of fungal origin, although many 
of them become secondarily infected with other organisms.” 
He advocates constant hot dressings of mercuric bichloxdde 
1-5000 in the acute stage and the substitution of a milder 
solution or a powder if drug dermatitis develops; in the 
subacute or chronic state, an alcoholic solution of red 
iodide of mercui'y. The incidence of trichophyton infec- 
tions of the perianal skin is much less than 90% in the 
middle West in the Reuiewer's opinion. 

The Philadelphia post-graduate group report on Gab- 
riel’s solution, nupercaine in oil, sterile distilled 

water, autogenous vaccine, and undercutting operations. 
We are fortunate to have such reports available. A 
cure has not been found. The “Resume of Experimental 
Studies . . . .” by Bacon should be read in full. 

PHYSIOLOGY 

The study of the innervation of the colon, especially the 
distal portion has been stimulated by the operation sympa- 
thectomy. Intradural alcohol injections are limiting and 
may largely replace this operation for the relief of in- 


tractable pain in the patient with inoperable pelvic cancel’. 

Several informative papei’s have appeared on colonic 
function. The question of glucose absorption has stimu- 
lated several investigations. Bargen and his associates, 
using the distal colonic segments in colostomized patients 
in their investigations, conclude that these distal segments 
were shown to absorb methylene blue which subsequently 
was excreted in the urine; atropine which caused pupillary 
dilatation and decreased salivation; sucrose which subse- 
quently was excreted in the urine and in the stools from 
the proximal colonic segment; and glucose, which disap- 
peared from the colonic segment, accompanied by an in- 
creased respiratory quotient or increased heat production 
or both. In the presence of impaired utilization of car- 
bohydrate, increases in values for peripheral blood sugar 
accompanied this process. 

Distal segments of the colon of man did not excrete: 
methylene blue, which had been orally administered in 
amounts sufficient to appear in the urine; glucose when 25 
grams of it had been intravenously administered; sucrose, 
when 5 grams of it had been intravenously administered. 
Arsenic, when administered orally as treparsal was ex- 
creted by distal colonic segments in amounts which in some 
instances exceeded the urinary excretion over the same 
period of time. 

Cutting determined by experiments in dogs that “the 
colon and ileum absorb dextrose from 5 and 10% solutions 
but they absorb less from a 10% than from a 5% solution.” 

Ebeling studied the absorption of dextrose solutions 
from colon loops in dogs and found the method satisfac- 
tory. He concludes that absorption of glucose from the 
colon is not adequate for clinical needs. He concludes that 
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hypertonic solutions (over 5%) may be harmful due to 
extraction of water from the tissues. 

A report on Schnohr’s “Study on the cause of death in 
high intestinal obstruction” reveals a study based on body 
fluids and body chlorides. Giving hypertonic solution of 
sodium chlorides prolongs life by increasing elimination 
of toxins by increased urine flow. 

White, Bainoy, et al, made observations on a patient 
whose cecum and terminal ileum had prolapsed through 
an old cecostomy wound and found among other facts that 
in this case the ileo-cecal sphincter was relaxed much of 
the time, definite antiperistalsis was not seen in the proxi- 
mal colon, inhibition waves did not precede contraction 
waves, rythmic contractions persisted during the passage 
of peristaltic waves, pituitrin consistently gave some in- 
crease in the activity of the colon and diminution in tone 
or rythmic activity of the ileum, the ileocecal sphincter was 
consistently relaxed by adrenalin. 

Buie and Bnist have published an excellent study of 100 
cases having high rectal pain. The cause of pain was not 
found in 19, in 26 chronic nervous exhaustion appeared to 
be the logical diagnosis, 12 were regarded as psychoneur- 
oses, rectal neuralgia was diagnosed in 12, 8 had tabetic 
crises, 5 radium proctitis, 6 prostatic disease. Pelvic tumor, 
sacrococcygeal arthritis, adenomyoma of the recto-vaginal 
septum accounted for most of the remainder. There was 
one case of each of the following: neurosis, rectal neurosis, 
coccygodynia, cystocele and rectocele, chronic pelvic in- 
flammatory disease. Fui-ther synopsis is impractical, the 
article should be read. 

STRICTURE 

Many of the current articles on the subject deal chiefly 
with lymphogranuloma inguinale. 

Bacon, ct al, report 24 cases of stricture of the rectum 
treated by Jelk’s operation. They believe the operation is 
especially indicated in stricture due to extra-rectal infec- 
tion. Postoperative dilatation for a long time is essential 
to maintain the size of the lumen. 

Collins and Jones report a series of 422 cases of cervical 
carcinoma in which irradiation therapy was administered; 
6 patients presented the late complication of a benign stric- 
ture of the rectum (incidence 1.4 per cent). Of the 6 cases 
reported 5 of the benign strictures occurred in the sigmoid 
colon and 1 in a lower loop of the small intestine. Because 
of the unusual fixation of the involved area, sigmoidoscopic 
examination may not reach the lesion in patients having a 
sigmoid lesion. Colon roentgen examination was the most 
important single preoperative diagnostic means of reveal- 
ing stricture of the sigmoid. This rare complication was 
successfully treated by surgical intervention and they feel 
that it should not constitute a retarding influence on 
irradiation therapy. 

SYMPTOMATOLOGY 

In Blond’s article is a viewpoint of interest, namely, that 
there are many cases of “nodules of the anus, fissures, and 
pruritus in which hyperemia or varices, either under the 
skin or mucosa, is not present.” 

SYMPATHECTOMY 
See Physiology 

Davis found the “presacral nerve” to be usually a plexus. 
He believes the main effects are on a vasomoter basis al- 
though the plexus probably has motor, glandulo-motor, 
and nutritional functions. He reports about 50% cures. 

Behncy reports 22 operations for resection of the pelvic 
antonomic nervous structures for pelvic pain with com- 
plete relief in 72%. Diarrhea and urinary incontinence 
were common the first week following operation. 

Atlce reports a favorable percentage with respect to 


cure and partial relief of pelvic pain following pre-sacral 
sympathectomy. 

THERAPEUTICS 

Swalm states the compound of aluminum silicate (kaolin) 
with aluminum hydroxide in certain intestinal disorders 
has been shown both experimentally and chemically to pos- 
sess greater efficiency than kaolin alone. 

MacNeal, ct al, believe that a specific bacteriologic diag- 
nosis should generally precede the therapeutic use of bac- 
teriophages. The preparation of bacteriophages, active 
against the colon bacillus, presents particular problems. 
The use of bacteriophage for colonic disease has not at- 
tained wide acceptance. 

Warren is investigating the effects of artificial fever on 
hopeless tumor cases and although he has obtained no re- 
sults approaching cure he obtained some encouraging ef- 
fects. Combined fever therapy and deep therapy may show 
better results. 

TUBERCULOSIS 

Light therapy, diet, rest and general hygienic measures 
continue to be the principal treatment of intestinal tuber- 
culosis. Those who use light therapy extensively feel that 
it is a valuable adjunct in their hands. 

Frederick C. Smith reports on ano-rectal tuberculosis 
and describes the tuberculous conditions which may occur 
in this area. 

Boles and Gershon-Cohen analyzed 1000 consecutive 
autopsies at Philadelphia General Hospital to determine 
the incidence of intestinal tuberculosis with relation to 
pulmonary tuberculosis. Its highest incidence was in cases 
of fibroulcerative cavernous pulmonary tuberculosis, “one 
might suspect in this group that there is no intestinal 
ulceration without pulmonary ulceration.” It was present 
in only 18% of early or exudative cases. It was not ob- 
served in any case of chronic fibroid or miliary tubercul- 
osis. Primary hyperplastic tuberculosis or tuberculoma 
was not seen in their series. They conclude that “a strong 
inferential diagnosis of the disease can be made when one 
considers it in its relation to the various types of pulmon- 
ary tuberculosis and as a result of evidence secured by the 
double contrast barium enema.” 

It will be noted that J. Westermann reports an abdom- 
inal perineal resection for tuberculosis involving the sig- 
moid and rectum. 

VENEREAL DISEASES OF THE RECTUM 

(1) Gonorrhea 

Cyril V. Black working with Dr. Tucker concludes in 
“Gonorrheal Infection in the Female” that re-infection 
from the rectum has occurred in women and that it may 
be relatively symptomless for a long time. He discusses 
the use of Theelin in aqueous solution and the Elliott 
method of treatment for the condition. 83% of the gonor- 
rhea cases had rectal disease, 66% had rectal gonorrhea. 

Bicrman and Horoivitz note that re-infection of the geni- 
tal tract has occurred from the rectum. 

This matter is given very little consideration, or if con- 
sidered has been thought to be of little consequence by 
gynecologists generally. 

(2) Syphilis 

Bate and Butsch report a case of tertiary syphilis having 
multiple fissures of the anus. The patient was a woman 
aged 50. They note that constant discomfort in this case 
was a significant point in the history, unlike hemorrhoids 
or fissure in which discomfort is apt to be of an intermit- 
tent character. 

PROLAPSE 

The number of operations advised for the relief of the 
more severe cases of rectal prolapse attest to the fact that 
a uniformly satisfactory procedure for third degree' pro- 
lapse has not been devised as yet. The Moschovitz opera- 
tion, partially obliterating the pelvic cul-de-sac or the 
method of anchoring the sigmoid well up to the psoas 
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tendon give permanent results' in selected cases. I have 
at times wondered how a general surgeon without great 
experience in this particular field would solve his problem 
after investigating the literature; his state would probably 
be “confusion worse confounded.” 

That third degree prolapse is essentially a hernia is a 
well founded assumption. However, many of the opera- 
tions devised on this basis, especially those which attempt 
to identify isolate and shorten anterior, posterior, or 
lateral “ligaments” of the rectum are working with incon- 
stant or poorly defined fascial bundles. Most operations 
of this group are complicated procedures with uncertain 
results. 

In the British Medical Journal of last year, several men 
discuss injection therapy as applied to prolapse: Morley 
favors it because there is no operative risk or loss of time. 
Findlay uses alcohol, inserting the needle through the skin 
just outside the anal canal rather than through the 
mucosa, and advances it up along each side of the rectal 
wall a distance of about 2% inches. Williamson injects 
alcohol from the perineum and holds the rectum up toward 
the coccyx by a silk-worm-gut suture for about 10 days to 


keep it in position while adhesions are forming. Chesser 
uses ionization for hemon-hoids and prolapse. Smith re- 
pairs the perineum in males wth prolapse, as a perinor- 
rhapy is done in the female, to restore the normal angula- 
tion of the anus and its normal relation to the rectum. . 
Cannon regards rectal prolapse as a type of sliding hernia 
and states that it requires repair of the perineal and 
lateral supporting structures. He believes that the lateral 
supports of the rectum are defective as well as the sphinc- 
ters and levatores ani. He does not believe in the injection 
treatment. Carrasco has published a 196 page book in 
French on the subject. 

HISTORY 

Although the name of Bodenhamer crops up every now 
and then as one reads the literature of rectal disease, few 
of bur generation have more than a vague notion of his 
character or accomplishments. Kleiner's sketch of his life 
indicates that he was forceful and aggressive but selfish 
and not over-burdened by a regard for medical ethics, that 
he was capable, a student, and that his publications helped 
to advance the study of proctology. 


SECTION Yin— Editorial 

NOTE: The editorial contributiom published in this Journal represent <mli/ the opinions of their writers. Such being the ease, this Journal 
or the American Gastro-entcrological Association is in no way responsible for editorial expressions. 


THE ALL-OR-NONE LAW AND THE PARIETAL 
CELLS OF THE STOMACH* 

'^HE all-or-none law appears to have been first 
formulated by Bowditch, in 1871, in the following 
terms: “An induction shock produces a contraction 
or fails to do so according to its strength; if it does so 
at all it produces the greatest conti'action that can be 
produced by any strength of stimulus in the condition 
of the muscle at that time.” (Bayless, 1915) . In view 
of the outstanding importance which this principle has 
assumed in the field of nerve-muscle physiologj^ it is 
not at all surprising that several attempts have been 
made to apply it to the glands of external secretion as 
well. In the case of the gastric secretions, the first 
sugge.stion on record in this direction was made by 
Kahn and Yaure (1924). With the acquisition of 
fui'ther evidence concerning the characteristics of the 
parietal secretion, Babkin (1931) adopted a similar 
view of the matter. “If the secretory cells are subject 
to the ‘all or none law,’ i.e., that they produce either a 
maximum of secretion or none, then the greater effect 
of a stronger stimulus may be explained by the greater 
number of glanular cells involved in the secretory pro- 
cess. It seems probable that the parietal cells are 
subject to the ‘all or none’ law.” 

Neither of the above passages, however, attempts 
to analyze secretory action into the several component 
factors which underlie the all-or-none law as it is ap- 
plied to nerve and muscle. The first effort in this 
direction was made by Liu, Yuan, and Lim (1934) ; in 
a discussion of some of their earlier work they say: 
”. . . the response of the oxjmtic cells is ‘all or none,’ 
jis they found that the HCl ‘amplitude’ or concentra- 

^-Trr.m I>abomtory of PhyBical Chemistry, Columbia University 
Uer.tal School, Medical Center, Kevr Yorlt City. 
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tion is virtually constant and independent of .the inten-. 
sity of stimulation, while the HCl rate or outT>ut varies 
in relation to the stimulus. The conception of concen- 
tration as amplitude, and output as rate or frequency 
of function places secretory activity on the same phy- 
siological basis as contraction and conduction 

Hollander and Cowgill (1931) have published results 
which support the above view.” The interpretation 
placed upon the work of (jowgill and myself in this 
quotation is not in accord with my views on the sub- 
ject, although the results have definitely established 
the fact that the millimolar concentration of HCl in 
the parietal secretion is constant and of such magni- 
tude as to be practically isotonic with the tissue fluids. 
(Hollander, 1934, a). On the contrary, and in spite of 
the characteristic nature of the secretion, I believe 
that at the present time there exists no evidence what- 
ever for maintaining that the parietal cells obey the 
all-oi’-none law. A similar view regarding the inap- 
plicability of the law to salivary secretion is developed 
by Barcroft (1934). Since the applicability of the 
law to the parietal cells is coming to be accepted more 
and more by gastric physiologists, it seems desirable 
to present an analysis of the situation which may help 
to clarify the issues involved. 

Let us first specifj’^ the several factors which ai’e 
pertinent to the problem. In the case of stiuated muscle 
these are: (1) the intensity of the applied stimulus, 
(2) the number of muscle fibers contained in the 
muscle bundle being studied, and (3) the maximal 
response (i.e., contraction) of each fiber which is 
possible under given environmental conditions, (e.g., 
osmotic pressure and pH of the surrounding tissue 
fluid). According to the all-or-none law, under a given 
stimulus an individual muscle fiber will respond either 
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with this maximal contraction or not at all. A partial 
response of a single fiber is impossible. Therefore, 
the gradation in height of contraction of the entire 
muscle bundle, which may be observed with a variable 
stimulus, is due to a variation in the number of fibers 
which may have responded to the stimulus at any one 
time. A maximal contraction of an entire muscle im- 
plies a maximal functioning of all the fibers; a sub- 
maximal contraction implies a maximal functioning of 
only some of the fibers. This is all quite elementary — 
for striated muscle. 

In the case of the parietal cells, however, there are 
four factors instead of three; namely, (!') the inten- 
sity of stimulus which is applied to the secreting 
organ, and which might be measured by the amount'of 
histamine which reaches that organ in unit time, (2') 
the number of individual parietal cells, not glands, 
contained in the organ, (3') the volume of parietal 
secretion poured out by each cell in response to the 
stimulus, and (4') the composition of this acid secre- 
tion. Since this fluid contains practically nothing 
other than hydrochloric acid and water (Hollander, 
1934, b) this last factor, the composition, may be ex- 
pressed simply as the concentration of HCl in the 
parietal fluid. Although we are as yet unable to 
measure (1') and (2') precisely, nevertheless these 
two factors are entirely analogous to the correspond- 
ing ones for muscle contoaction. It is in relation to 
(S') and (4') that the difficulty arises. The degree of 
activity of a single muscle fiber is measured by its 
height of contraction, (3), whereas for the parietal 
cell Babkin, and Lim and his associates asstime that it 
is measui’ed by the concentration of HCl in its secre- 
tion. This view is entirely erroneous, however. Since, 
in any given physiological situation, the concentration 
of HCl in the parietal fluid is fixed at an isosmotic 
value, this factor (4') may be considered as a second- 
ary, invariant characteristic of the secretion and con- 
sequently extraneous to these considerations. Instead, 
the energy expended by the cell in the act of secretion 
is determined by the amount of fluid which it pours 
out during that act. Were the composition variable, 
it also would enter into the calculation of the osmotic 
work — but this is not so, at least to any degree signifi- 
cant for our present purpose. Consequently, the degree 
of activity of the pai'ietal cell must be measured by the 
volume of fluid which it pours out in unit time — and 
solely by this volume without particular regard to its 
acid concentz-ation. 

Thus, in order to show that the all-or-none law can 
be applied in this case, we must first of all establish 
quantitatively the nature of the relation between in- 
tensity of stimulus and volume of secretion. As yet, 
there isn’t a single iota of evidence to indicate the 
nature of this relation. The I’ate of histamine absorp- 
tion and the proportion of this substance which may 
be lost to other parts of the body following injection 
are both extremely variable. In fact, we are utterly 
unable to measure the amount of the stimulus which 
reaches the stomach, not to speak of its parietal cells, 
in any particular experiment. This situation makes 
any sort of quantitization of stimulus-intensity well 
nigh impossible at this time. The same situation ob- 
tains for the volume of secretion poured out per cell 
pel unit time, that is, the numbei' of cells which ai’e 


active at any one time. In short, not only do we not 
have the necessary evidence to establish an all-oi’-none 
relation -for the pai’ietal cells, but we haven’t even the 
methods by which to collect such evidence. 

It may be argued that, in order to maintain the 
analogy with muscular contraction, the activity factor 
must include the acid concentration as well as the 
volume of secretion. Even so, it can be shown that 
the inclusion of concentration presents no difficulty 
and in no way affects the previous argument. Let us 
represent the degree of secretory activity by work in 
the special thermodynamic sense, and express it as the 
product of two factors, commonly designated as the 
capacity factor and the intensity factor. In accord- 
ance with this view, the activity of a parietal cell 
would then be measured by both the volume of secre- 
tion (capacity) and its HCl concentration (intensity) ; 
the product of the two equals the actual amount of acid 
elaborated in unit time, expressed as number of milli- 
moles. The analogue for muscular activity would be 
the work of contraction, measured by the product of 
the load against which the muscle was pulling and the 
height through which it was raised. However, the 
analogy is not a perfect one, since both the volume and 
the concentration factors are determined by the secre- 
ting cell itself, whereas only the height of contraction 
is determined by the muscle fiber but the magnitude 
of the load is imposed on the system from outside it by 
the investigator. 

Whether we choose this view of the problem or the 
previous one, based solely on the volume of fluid 
secreted, the fact still remains that as yet we have no 
way even of testing out the applicability of the all-or- 
none law to parietal secretion. Nevertheless, this 
problem is of importance both to the general physi- 
ologist who is interested in the fundamentals of cel- 
lular behavior, and to the scientifically minded clinician 
who is seeking to understand all phases of the secre- 
tory mechanism in his search for a way by which he 
can stop as well as start the process of acid secretion. 
We already know that increased stimulation does not 
change the concentration of HCl in the parietal secre- 
tion proper, but it is still an open question as to 
whether an additional stimulus increases the number 
of activity functioning cells or whether it induces a 
greater output of secretion from all of them simultane- 
ously. This question regarding the all-or-none relation 
is intimately associated with other problems too: 
whether or not parietal activity is a continuous pro- 
cess; whether the parietal cell requires long or short 
periods of time for recovery from its secretory ac- 
tively; whether the acid is formed as well as poured 
out under the influence of histamine, or whether it can 
be formed in the cell at any time and stored until its 
expulsion is induced by the proper stimulus. In order 
to make any headway with these problems, we must 
first of all introduce new experimental procedures, 
methods which are quantitatively precise and control- 
able. By comparison with the methods of the nerve- 
muscle physiologists, our own methods of study are 
still extremely crude, and we must emulate these in- 
vestigators in regard to the mechanization of their 
techniques. Only by so doing can we hope to settle 
conclusively many of the ph 5 'siological problems which 
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beset us in the gastro-intestinal field — among them the 
applicability of the all-or-none law to gastric secretion, 

F, Hollander, New York City. 
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DISTAL OR REGIONAL ILEITIS. ULCERATIVE 
ENTERITIS — NOT AN ENTITY"' 

J N 1932, Crohn, Ginzburg and Oppenheimer (1)^ be- 
lieved that they had separated from the benign 
granulomata of the intestine, a subacute or chronic, 
necrotizing or cicatrizing process limited to the distal 
ileum. It occurred in the young, was of unkno\vn 
etiology, was regarded by them as a pathologic and 
clinical entity and designated as “distal” or “regional 
ileitis.” 

Pathologically, the process involved 20 to 30 cms. of 
the terminal ileum. It ended abruptly at the ileocecal 
valve. The early lesions rarely seen, except at opera- 
tion for appendicitis which condition it simulated, 
were never resected in the hope of spontaneous resolu- 
tion. Here the affection appeared as soggy, oedematous, 
hose-like. The later stages, resected and studied more 
closely, showed vai-ying degrees of mucosal inflamma- 
tion, with eventual hyperplastic and exudative changes 
in the underlying structures. The lumen usually was 
encroached upon, the intestine above becoming dilated. 
Subsequently, repair in the form of fibrosis with sten- 
osis occurred. Finally — ^possibly from pressure and 
from further trauma — a tendency to chi’onic perfora- 
tion and fistula formation was noted. Microscopically, 
the lesion was seen as a non-specific inflammation 
affecting in varying degrees, first, the mucosa and, 
subsequently, the remaining walls with eventual fibro- 
sis and multiple fistulae formation. 

The clinical features were not unlike those encount- 
ered in ulcerative colitis. Subjectively, diarrhea, not 
so mai-ked as in the latter, was the outstanding symp- 
tom. Loss of weight, fever and pallor were evident 
depending on the extent of the process. Objectively, 
a palpable mass — in the subacute and chronic stages — 
was constantly noted; anaemia, emaciation, a post 
operative scar of a previous appendectomy, and evi- 
dences of fistula formation and intestinal obstruction 
often were noted. The stool was positive for occult 
blood, roentgen phenomena, described by Kantor (2), 
indicated a deformed ileum frequently with dilatation 
above and a delay in motility, and negative recto- 
.sigmoidoscopy and roentgenology of the large intes- 
tine. No evidence was obtainable of pathogenic bac- 
teria or parasites, intestinal tuberculosis, tumors, 
foreign bodies, Hodgkin’s disease, or actinomycosis. 
The clinical course was constructed upon the path- 
ological anatomy noted above ; the first stage simulated 
acute or subacute appendicitis; the second, that of 
ulcerative enteritis, established diarrhea a prominent 

fFrtim th.j Dcj/.irtnier.t of Medicine, Gostro-inte^tina! Section, (T. R. 
lirov.n. Chief), the John.i Hopkins University and Ho.spital, Balti- 
more. 
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symptom; the third, the stenotic phase, resulted in 
partial obstruction; and the fottrth 'phase was that in 
which the persistent fistulae were seen. The clinical 
course was regarded as benign in that 13 of 14 cases 
were repoi’ted well, following surgery. In consequence, 
the treatment advised was surgical. 

It must be granted that the finding of fourteen con- 
secutive cases which, without exception, presented the 
above descidbed picture, justified Ci’ohn, Ginzburg and 
Oppenheimer in regarding the process as a patholo- 
gical and clinical entity. 

Close perusal of these data indicated that the claims 
to entity were based on two observations: first, the 
presence of a granulomatous process of unknown eti- 
ology, always confined to the terminal ileal segment, 
involving, but not extending beyond the ileo-cecal valve 
when the latter was intact, and not even invading the 
contiguous colonic tissue in the absence of the valve as 
when a sidetracking ileocolostomy- was peifformed for 
relief; second, the presence of the characteristic clin- 
ical phases which were noted above. 

A year after the communication of Crohn, et al, 
Harris, Bell and Brunn (3) reported an identical pro- 
cess involving the jejunum as well as the ileum. At 
the time this was questioned by Crohn (4) since the 
diagnosis was a clinical one, made at operation when 
there may be difficulty in distinguishing ileum from 
jejunum. Subsequent! j”-, the latter (5) confimed 
this finding and the original concept was extended 
to include “jejunitis.” Early in 1934, Colp (6) pre- 
sented an identical, synchi’onous process affecting 
ileum and cecum and shortly thereafter P. W, Bro\vn 
and co-workers (7) reported five cases involving 
the ileum, cecum and part of the ascending colon. 
Phillips (8) and Ropke (9) also described this pro- 
cess both in ileum and cecum. These coneurx'ent 
small and large intestinal inflammations were granu- 
lomatous and hyperplastic and were not to be con- 
founded with ileitis from extension of a severe colonic 
process where it is “destructive and denuding as it is 
in the colon” (5). 

With regard to its unknown etiology, in 1935, Felsen 
(10) stated that he had traced eleven cases of acute 
and eleven of chronic distal ileitides to bacillary dysen- 
tery. Crohn (5) answered that he had encountered 
only “one positive agglutination against dysentery 
ox’ganisms in ileitis . . . .” He added that he was 
“not unwilling to deny absolutely the possible bacillary 
dysentex'y etiology of ileitis as well as of colitis,” 
Therefore there come into being — subject to confirma- 
tion — at least two etiologic factox'S in this process, one 
possibly known and one or more still unknown. In 
this connection, it is conceivable that acute small in- 
testinal and proximal colonic processes seen in epi- 
demic food poisonings possibly due to staphlococcic 
and streptococcic endotoxins might very well become 
chx-onic in an occasional instance and might result in 
the lesions described above. Powers (11), Homans 
and Hass (12) and Clute (13), believed that there was 
a possible, although unproved, relationship of this in- 
volvement to x’ecent or remote appendicitis. Even as 
to symptoms, the x’apidly accumulating literature sug- 
gests their inconstancies. Thus, Px'obstein and Gruen- 
feld (14), in x'eporting thx’ee cases of acute regional 
ileitis, state that “no unifox*mity of symptoms (occui'- 
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red) which would facilitate preoperative recognition 
in the future.” 

In short, there has been described a granulomatous, 
hyperplastic process originally regarded as an entity, 
chiefly by virtue of its limited ileal location and un- 
knovTi etiolog 5 % which has subsequently been found to 
involve the jejunum, cecum and ascending colon with 
identical pathologic and very similar but often dis- 
similar clinical manifestations, and which now seems 
to be due at least, in some instances, to B. dysentenae. 
In consequence, it is believed that claims to entity can- 
not rightfully be maintained. On the basis of the 
critical analysis of the available data, it would seem 
that we are dealing with granulomatous, hyperplastic 
involvements which may be found anywhere in the in- 
testinal tract. Its seeming relative propensity for the 
distal ileum may be due to stagnation at the ileo-cecal 
valve and 'the greater abundance of lymphatic tissue 
there than at other bowel segments, a factor favoring 
bacterial absoi’ption (14). 

However, these comments do not take away the 
credit from Crohn, Ginzburg and Oppenheimer as well 
as A. A. Berg, for clarifying the problem, and for 
making the profession more conscious of these pro- 
cesses. 

Moses Paulson, Baltimore. 
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THE OELGOETZ CONCEPTION OF ALLERGY 
To the Editor, American Journal of Digestive Diseases 
and Nutrition, 

I have followed with much interest the papei's pub- 
iished by Oelgoetz and his co-workers, concerning the 
etiology, diagnosis and treatment of food allergy. The 
view set forth by these workers, if it is correct, is one 
of the most important things that has happened in 
Medicine ; but their ideas are so new and revolutionary 
that I wish to raise the following questions: 

1. Many ideas which Oelgoetz has proposed are at 
variance with accepted facts of the physiology of 
digestion. 

2. Most of the Oelgoetz concept is at variance with 
all known facts of allergy. 

3. If pancreatic amylase is not eliminated in the 
urine, what is the source of amylase found there? 

4. The authors stated in their initial paper that 
the injection of an extract of foods causes an outpour- 


ing of enzymes into the blood stream. Why do they 
not use stimulating substances in the treatment of 
food allergy? Why do they recommend an extract of 
whole pancreas? 

5. The authors state, on the basis of data presented 
only by themselves, that the pancreatic enzymes when 
taken by mouth, pass uninjured through the stomach, 
and are absorbed from the duodenum into the blood 
stream in the active state. This observation is of 
tremendous practical importance, if it proves true. 
Has this observation been confirmed by others? 

J. 0. Christ, M.D., Centerburg, Ohio. 

Doctor Crist’s letter was sent to Dr. Oelgoetz; his 
reply folloius: 

I will answer the questions raised by Dr. Crist in 
the order in which they were presented. 

1. It is true that some of the basic ideas pro- 
pounded by us, especially the importance of the blood 
stream and the serum enzymes in the physialagy of 
digestion, are at variance with accepted facts. We 
can only state that in view of the incontrovertible 
nature of the facts upon which our concept is based, 
previous ideas concerning the physiology of digestion 
must be revised. 

Walzer and his associates have shown that whole 
proteins are regular constituents of normal serum. 
Walzer’s work proves our contention that proteins in 
all stages of digestion, all the way from acid and alkali 
metaproteins (whole proteins which can be identified 
biologically) to amino-acids, are regularly absorbed 
from the normal gastro-intestinal tract. This indicates 
that digestion is commenced in the gastro-intestinal 
tract, but that it is continued and completed in the 
blood stream. 

We have shown that the blood always contains the 
three pancreatic enzymes in a constant concentration 
of 0.2 by the test which we have devised, and it is these 
fi'ee buffer enzymes which enable the individual cells 
of the body to eoi’rect their environment, i.e., change 
whole proteins which are toxic and which cannot be 
used as food, to non-toxic split products which can be 
used as food. We have pointed out that all proteins, 
all carbohydrates and all fats are enzymatically and 
physiologically similar. It is only the presence of the 
serum enzymes — which are heterolytic and thus h 3 'dro- 
lyze all foods and other substances which come within 
their sphere of activity — which prevents all of us from 
being food allergic all of the time. 

2. It is not true that our concept of food allergy 
is at variance with all known facts of allergy. That 
whole proteins are toxic to cells, and that whole pro- 
teins are regular constituents of normal blood are 
biologic facts. We believe that we have demonstrated 
the mechanism by which the whole proteins normally 
present in the blood stream are prevented from reach- 
ing the individual cells in a toxic form which cannot 
be used as food. 

By means of our test for determining the pancreatic 
function, we have demonstrated the underlying pan- 
creatic secretory deficiency or achylia which is the 
cause of food allergy. It should be remembered that 
etiologically, there are different kinds of allergy; our 
work is concerned only with allergy to foods. But be- 
cause foods constitute by far the greater number, the 
most frequent, and the most intimate of our contacts. 
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pancreatic dysfunction explains a high percentage of 
all cases of allergy. 

3. The source of amylase found in the urine, as 
well as the enzymes found in every organ, tissue, secre- 
tion and excretion of the body, with the exception of 
the heart and brain, is the pancreas. Every fluid of 
the body is permeated with the pancreatic (serum) 
enzymes in a constant concentration. In short, the 
cells of the body live in a solution of pancreatic 
enzymes which prevent any food from reaching the in- 
dividual cells without first having passed through this 
enzyme “bath.” All substances which come within the 
sphere of activity of the pancreatic enzymes are thus 
detoxicated and split to a form which can be used as 
food by the cells. When, as a result of pancreatic 
hypofunction or achylia, the enzymes are present in 
reduced concentration or are entirely absent, whole 
proteins in varying quantities reach the individual 
cells and there follows the symptom-complex known as 
food allergy. 

4. The injection of food extracts regularly causes 
an outpouring of serum enzymes, but only in normal 


animals with normal pancreases. In food allergy we 
always find a minus pancreatic index (pancreatic 
hyposecretion or achylia). The u^e of stimulating sub- 
stances in the treatment of pancreatic hypofunction or 
food allergy would be equivalent to whipping a tired 
horse already out of breath; a tired pancreas (whether 
as a result of primary disease or secondary to other 
systemic disease) needs help in the form of 'preformed 
enzymes to supplement the inadequate gland. The ad- 
ministration by mouth of an active extract of whole 
pancreas is the rational therapy. 

5, The fact that the pancreatic enzymes pass 
through the stomach and reach the duodenum unin- 
jured, has been verified by Ivy of Chicago, who re- 
ported at the last meeting of the American Gastro- 
enterological Association that he has recovered from 
the duodenum, in the active state, 51% of pancreatic 
enzymes taken by mouth. Ivy stated that there can no 
longer be any doubt concerning the activity of pan- 
ci'eatic extract orally taken. 

Anton W. Oelgoetz, M, D., Columbus, Ohio. 


SECTION IX— Book Reviews 

(This section is open to contributions from any medical reader, whether or not a 'member of the Editorial Council). 


The Eleventh Revision of the United States Phar- 
'nmcopeia and the Sixth Revision of the National 
Formulary. 

The D. S. P. XI, prepared by the Eevision Commit- 
tee of the 1930 Pharmacopeial Convention and the N. 
F. VI, prepai’ed by the National Formulary Commit- 
tee of the American Pharmaceutical Association are 
now published and became ofiicial standards on June 1. 
These books, which are legally recognized as authori- 
tative standards, are of the utmost importance to the 
physician in his prescribing and administration of 
drugs. 

There are many changes in each which are too 
numerous to mention in a brief review. The new 
Pharmacopeia contains 58 new items while 119 items 
have been deleted. The additions to the Pharmacopeia 
indicate the importance of New and Nonofficial Reme- 
dies, published by the Council on Pharmacy and Chem- 
istry of the American Medical Association as the ma- 
jority have been previously rfecognized and desci'ibed 
in that volume. Most of these additions have been 
wisely selected although some physicians will wonder 


why certain substances have been made official and 
others not. For example, Novosurol has been made 
official as Merbaphen, while Salj^gan, a generally pre- 
ferred preparation, is not included. There are reasons 
for such discrimination (i.e. that monopolized sub- 
stances are not admissible to the U. S. P) ; such facts 
are not generally known by physicians. 

There is a number of changes in official names, in . 
spelling, and in standards of purity, but fortunately 
very few in the composition and therefore dosage of 
the compounded preparations. 

The N. F. VI has adopted the general style of the 
Pharmacopeia, a change which is a distinct improve- 
ment, This book contains 150 new items (of which 80 
were deletions from the U. S. P. X) while 319 items 
were deleted. Amongst the important additions for 
the prescribing physician is Iso-Alcoholic-Elixir, which 
is an alcoholic vehicle which may be prescribed by ; 
name leaving the alcohol concentration to be adjusted 
appropriately by the pharmacist. 

A, C. Ivy, Chicago, 



OBITUARY 


James Tate Mason: An Appreciation 


J AMES Tate Mason came from a stui'dj' ancestry in 
the Old Dominion. His grandfathei-, Capt Clai- 
borne Rice Mason, was a self-educated man, and was 
a pioneer railroad contractor who constructed the 
greater part of the Chesapeake and Ohio, and much of 
the old Virginia Midland Railroad. He was one of 
Stonewall Jackson’s engineers during the Civil War. 
In fact the firm of Mason, Rinehart & Co., has existed 



JAMES TATE MASON 
1882-1936 


for more than a hundred years under various names, 
but always with a Mason in the firm, and at the pres- 
ent time as the Mason-Walsh-Atkinson-Kier Company 
IS building the Coulee Dam in the State of Washing- 
ton, the largest construction project ever undertaken 
by man. 

Captain Mason’s son. Dr. Claiborne Rice Mason, was 
also under Stonewall Jackson, was wounded and cap- 
tured, and was kept as a prisoner of war at Elmira 
until the surrender at Appomatox. He was paroled 


and became a student at the University of Virginia, 
and later graduated in Medicine at the Jefferson Med- 
ical College in Philadelphia. He later married Mary 
Moore Woolfolk of Orange County, Virginia, a mem- 
ber of a prominent colonial family. From this union 
the only child was James Tate Mason, born May 20, 
1882, at Lahore, Orange County, Virginia, where his 
father was a practitioner. 

Young Tate Mason went to the Locustdale Military 
Academy when fourteen years old and was unusually 
well liked. He soon demonstrated remarkable athletic 
ability, particularly in baseball. He entered the Uni- 
versity of Virginia Medical School in 1901 and made 
an enviable record as regards both athletics and popu- 
larity. He was a star on the baseball team and was 
beloved by his fellow students — in fact to the day of 
his death he was constantly in demand by former col- 
lege friends. His scholai’ship was only average, but 
in spite of this he was as well liked by his professors 
as by his classmates. Even today at the University of 
Virginia his wholesome good fellowship and lovable- 
ness are a tradition. 

In his medical schools days Mason served during 
summer months as assistant to Colonel Frazier, owner 
and manager of the Rockbridge Alum Springs. There 
were no vacations for him, as was so often the case in 
Virginia on account of the poverty of the early 1900’s. 
Each summer he entertained his parents for a few 
weeks at the Rockbridge Alum Springs. His radiant 
and winning personality as a boy proved a valuable 
asset and made the Colonel so fond of him that when 
Colonel Frazier died thirty years later he made Doctor 
Mason heir to half of his small estate. Such devotion 
was Doctor Blason’s good fortune all his lifetime, for 
no man ever made stauncher friends or more of them. 

He graduated from the University of Virginia in 
1905, took the Virginia State Board immediately, and 
then began a two-year service at the Philadelphia 
Polyclinic, now known as the Postgraduate School of 
the University of Pennsylvania. Always his rare per- 
sonality made friends. After this he was Resident at 
the Municipal Hospital of Philadelphia for the Treat- 
ment of Contagious Diseases. 

In the spring of 1907 the Pacific Coast Steamship 
Company built two ships at Camden, New Jersey. One 
of these, T/ie President, was going around the Horn, 
and young Mason, just through with internships, ap- 
plied for a place as ship’s surgeon. The trip was to 
pay a hundred dollars and a ticket home from Seattle. 
On arrival in Seattle, after his first and only adventure 
as a mariner, he found the Northwest July at its best 
—a new country, a wonderful climate— and his youth- 
ful enthusiasm and lack of other plans for the future 
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together with total assets of less than fifty dollars, 
made him seek a job. Within two weeks he found a 
position as local surgeon for the Pacific Coast Coal 
Company at Franklin and later at Black Diamond, 
Washington. There he spent two years, actively en- 
gaged in looking after the miners and their families. 
He always loved people — and these new people, with 
their trials and their babies, felt that the new doctor 
Avas a Godsend. They loved him. He returned to 
Seattle in 1909 to engage in practice, and the miners 
in trouble still came to him for the rest of his life. 
The old timers at Black Diamond loved him so much 
that many tearfully attended his funeral twenty-seven 
years later. 

On taking up practice in Seattle he rapidly acquired 
a large but not particularly remunerative following. He 
worked hard, made friends everywhere, but had little 
income. Within a few months he welcomed the oppor- 
tunity to become physician to the County Jail, as well 
as to the family of the Sheriff, the late Robert Hodge. 

In January, 1911, he married Laura DeWolfe Whit- 
tlesey, Such new responsibilities spurred him to 
greater professional effort, pai’ticularly the arrival of 
his first-born, James Tate Mason, Jr., and later a 
daughter and another son. 

He was elected Coroner of King County and took 
advantage of this opportunity to have a large autopsy 
experience and to start an Anatomical Club with his 
friends. The Anatomical Club later became the Seattle 
Surgical Society, now a flourishing organization. In 
1914 he was made Superintendent and Surgeon of the 
King County Hospital, a position which he held until 
1922. These eight years gave opportunity for a tre- 
mendous surgical experience. He took advantage of it 
with such deligence that, with visiting eastern surgical 
centers each few months, he became a finished surgeon. 
He was an original and unorthodox thinker, and made 
up for his lack of early schooling by phenomenal ability 
to obseiwe and get the best out of what he saw and 
heard. 

In 1917, Doctor Mason organized a partnership 
Avhich later, Avith additions, became The Mason Clinic. 
In 1919 he and his associates organized and built the 
Vii'ginia Mason Hospital, of which he was Chief Sur- 
geon and President of the Hospital until his death. 

Doctor Mason’s ability as an organizer Avas abun- 
dantly shown in his hospital adventure. A private hos- 
pital is ahvays an adventure, and the vicissitudes of 
high finance Avere beautifully demonstrated. Financial 
backing Avas not to be had for such a venture. He 
finally sought aid from a mortgage company. The 
president told him, “Yes, Ave'll loan you the money, 
but you Avon’t Avant it because it Avill cost too much.” 
This Avas a terrible set-back, and Mason's face showed 
it. Suddenly the president said, “Tate, I’ll see that 
you get your money, and I’ll have some fun, too, if you 
Avill do exactly as I say. We Avill loan you the money 
at 8 per cent and 10 per cent commission, and you can 
have it right noAV — but of course you Avon’t take it. 
LeaA'e this office and drop in at your bank. Tell them 
I haA'e promised to let you have your money. Tell the 
next bank you knoAv the same story. TomorroAV see a 
couple of other concerns about borroAving, and, if I am 
a good guesser, you aaIU get your money on reasonable 


tei’ms and I Avill get a lot of satisfaction. The lender 
won’t make a cent, and I’ll have my joke.” 

It was done. Next day the money was obtained at 
normal interest, and the Virginia Mason Hospital Avas 
launched. A feAV years later Doctor Mason had the 
pleasure of burning the bonds in favor of a reasonable 
savings bank mortgage. 

This new venture on so little capital Avas part of his 
life’s ambition. He loved it and Avanted it to prosper. 
Gradually more and more AAmi'k arrived, and he became 
as busy in his oAvn hospital as he had been at the 
County Hospital. 

He Avas appointed Secretary to the Surgical Section 
of the American Medical Association, and after this 
time honors came fast. He Avas one of the founders of 
the Pacific Coast Surgical Association, a member of 
the Western Surgical, Southern Surgical, and Amer- 
ican Surgical, as aa'cII as the NorthAA'est Surgical and 
the Seattle Sui’gical Society, He was a member of the 
College of Surgeons, the American Medical Associa- 
tion, the Washington State Medical Association, and 
King County Medical Society. He Avas past president 
of the American Association for the Study of Goiter, 
1930, and the Pacific Coast Sui'gical Association, 1931. 
At the time of his death he Avas consulting surgeon to 
the U. S. Marine Hospital, American Mail Line, Alaska 
Steamship Line, and the Northern Pacific Railroad. 
He AA'as also President of the American Medical Asso- 
ciation, sux’viving his inauguration in absentia, to this 
high office by five Aveeks. 

A busy and active professional life, Avith his phe- 
nomenal ability to make and hold friends and patients, 
and much professional travel, began to take its toll. 
He Avas so much beloved that he Avas ahvays a toast. 
As a story-teller he excelled, and as a speaker he had a 
unique style that everyone liked. Nurses adored him 
and brought him all their troubles — and he ahvays had 
time for the ladies. He rarely spoke a cross Avord to 
anyone — in nearly tAventy years' association he never 
had an argument Avith his partners. Yet at times he 
felt keenly any suggestion of a slight. A partner on 
one occasion had exploded on learning of a false ac- 
cusation by a felloAv practitioner and had announced 
that he Avas “going to tell that felloAV what I knoAv 
about him.” Doctor Mason said, “Don’t do it. If you 
ever need to use Avhat you knoAv about him it AVon’t do 
any good if he knoAvs that you knoAv it” — shoAving the 
kindly politician that he was. Doctor Mason Avas deeply 
emotional inside, a fact knoAvn only to his close friends. 
He loved people, all people except a feAV, and the few 
usually never found out hoAV he felt. He Avas kind and 
sympathetic and for this reason heard innumerable 
troubles of a non-professional natui’e. He usually saAV 
a funny side to every situation, and ahvays had a story 
to fit the occasion. 

In 1932, he had a nervous breakdoAvn and Avas out of 
the office for months. His blood pressure Avas up a 
little, and this disturbed him. At times he complained 
of extrasystoles and chest pains. He felt that he suf- 
fered Avith angina, though his partners could never 
agree Avith his OAvn diagnosis. He recovered to the ex- 
tent that he resumed his activities completely, though 
at times a little nervously depressed. He had been for 
years delegate from the Surgical Section to the House 
of Delegates of the Amex’ican Medical Association, and 
this led to further political interest. In 1935 at At- 
lantic City he Avas made President-Elect of the Araer- 
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ican Medical Association. In November of that year 
he made a speaking tour for the Association, deliver- 
ing a number of addi'esses before large audiences. He 
came home tired. 

On Christmas Day, 1935, he went to pieces neiwously 
and was admitted to his own hospital. Nervous symp- 
toms predominated, and he went through a very trying 
time for a number of weeks. In March, he returned 
home, feeling much improved. He was struggling hard 
to regain his health in order to be inaugurated Presi- 
dent of the American Medical Association. 

After being home for about thi-ee weeks, on April 
6th, he lunched with his partners and after lunch an- 
nounced, “Boys, I believe I’m well. I am going to put 
in a full afternoon in the office” — and he did, admitting 
sevei-al patients for operation. That night lightning 
struck — an arterial thrombosis in the left leg — and 
fortj'-eight hours later, a left-sided paralysis (right 
cerebral thrombosis). Amputation of the leg followed, 
but there was no recovery. Five days after operation 
right arterial thrombosis and gangrene of the right 
leg — later other areas of gangrene — and suflering be- 


j'ond human endui'ance. The last few weeks were 
lengthened and comforted by morphine and by wonder- 
ful nursing — and a devoted family who stayed by him 
'constantly to the - bitter end. The last weeks of his 
life were widely publicized. His inauguration in 
absentia, his listening by radio to the Kansas City 
meeting, the unanimous action of the House of Dele- 
gates to ovei'-rule the ruling of the Judicial Council 
and to inaugurate a dying man as President — all are 
now matters of sad history, tributes by loving and 
grieving friends to comfort one about to die, and to 
help his family endure their sorrow. 

Tate Mason never gave up hope of recovery or ad- 
mitted the inevitable. He joked with his nurses and 
sent messages to his friends. Five days before his re- 
lease from suffering he caused the writer, his closest 
associate, to make a ru.shing and emotional exit from 
the sick room. “John, I can’t walk much this summer 
without any legs, and I love to be out of doors. Take 
me out a lot with you on your boat this summei*.” 

J. M. B. 


SECTION Xl—Societies^ Programs and Proceedings 


AMERICAN PROCTOLOGIC SOCIETY 

The American Proctologic Society held its annual 
meeting in Kansas City on May 11th and 12th, -nith 
an attendance of 175. The following were elected to 
Associate membership: 

Dr. Harrj' W. Christianson, Minneapolis. 

Dr. C. C. Hickman, Lincoln, Nebraska. 

Dr. Lester P. Johnson, Ann Arbor. 

Dr. Kenneth E. Smiley, Los Angeles. 

Dr, Tom E. Smith, Dallas. 

Dr. Victor K. Allen, Tulsa; Dr. Malcolm R. Hill, Los 
Angeles, and Dr. George H. Thiele, Kansas City, were 


elei'ated to Fellowship in the Society. Dr. Louis J. 
Krouse of Cincinnati was made a Fellow Emeritus. 
The following officers were selected for 1936-37 : 
President: Dr. Marion C. Pruitt, Atlanta. 
Vice-president: Dr. Clement J. DeBere, Chicago. 
Councillors: Dr. Edward G. Martin, Detroit; Dr. 
Martin S. Kleckner, Allentonm, Pennsylvania. 

Secretary-treasurer; (re-elected) Dr. Curtice Ros- 
ser, Dallas. 

The next annual meeting will be held in Atlantic 
City in June, 1937, with Dr. Homer I. Silvers as Chair- 
man of Arrangements. 

Curtice Rosser, M.D., Dallas, Secretary. 






SECTION XII— “ The Clinic ’ ' 


Extra-Pancreatic Hypoglycemia^ 

By 

JOHN FRANCIS BRIGGS, M.D.f 
and 

HARRY OERTING, M.D.$ 

ST. PAUL. MINNESOTA 


di’amatic symptomology of the hypoglycemic 
state makes this symptom complex easy to recog- 
nize. Unfortunately, however, the, symptoms alone do 
not disclose the underlying etiology of the attack, and 
it is this knowledge that is so essential in prescribing 
the proper treatment for the individual case. Litera- 
ture is quite complete with the present knowledge of 
this syndrome, but it deals largely with the pancreatic 
origin of hjqpoglycemia. Recently one (1) of us empha- 
sized the necessity of recognizing extra-pancreatic 
forms of hypoglycemia, and for this reason we take 
the liberty of reporting two fatal cases of extra pan- 
creatic hypoglycemia. 

REPORT OF CASES 

1. Mr. H. S., a white male, 68 years of age, entered the 
Ancker Hospital on September 14, 1935. At the time of 
admission he complained of inability to move his legs, a 
feeling of generalized weakness which had persisted for 
three weeks, as well as a loss of thirty pounds in weight. 
He described his present condition as being the result of 
eating “rotten” hamburger in August, 1935. Shortly after 
this meal he developed crampy colicky pains which were 
limited to the epigastric region. After one week of this 
pain, nausea and vomiting occurred. The vomitus was 
foul smelling and green in color. He noticed that the eat- 
ing of solid foods made the condition worse and when he 
limited his diet to liquids he obtained marked relief. The 
nausea, however, kept recurring and he noticed that his 
weight was less and that he had difficulty in walking be- 
cause of his genei'alized weakness. Two days before his 
admission to the hospital, vomiting became persistent and 
he was forced to seek medical attention. 

His past history and family history are irrevalent to the 
present discussion. 

Physical examination revealed an extremely emaciated 
white male who appeared more like a man eighty years 
of age rather than his stated age of sixty-eight years. 
Temperature 98. Pulse 60. Head, alopecia totalis. Eyes, 
there was a definite arcus senilus present but the eyes 
were otherwise normal as regards to reflexes and fundus 
examination. Eai-s, canals w'ere occluded with wax and 
the drums were not visible. Nose, negative. Mouth, the 
tonsils were deeply embedded in the fossae. His tongue 
was coated, but showed no atrophy. There was marked 
pyorrhea and dental caries. Many of his teeth were mis- 

*From the Scn'ices at the Ancker Hospital, St. Paul, Minn. 
tAsfi'stant in Medicine, University of Minnesota. 

JAsoistant Professor of Medicine, Univor.<jity of Minnesota. 

Submitted Fehninry 24, lt»3C. 
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sing. Neck, thyroid was normal. . No lymphadenopathy. 
Chest, examination of the chest was so handicapped by the 
marked emaciation that the findings were unreliable and 
tvill not be reported. Heart, tones clear. Apex beat is in 
the fifth interspace in the midclavicular line. Rate normal- 
' No murmurs heard. Blood pressure was 86 over 56. 
Abdomen, examination revealed nothing abnormal. Hernial 
rings, pulsating masses could be felt in both inguinal 
canals. Rectum, negative. Genitalia, negative. Reflexes, 
negative. Extremities, negative. 

Diagnostic impression on admission was (1) Probable 
gastro-intestinal malignancy, (2) bilateral inguinal hernia, 
(3) cachexia and inanition. 

On September 14, 1935, at 1:30 p._m. the patient sud- 
denly lapsed into coma. His respirations were rapid and 
shallow. The blood sugar taken at this time revealed 30 
mg. of sugar per 100 c.c. of blood. 50 c.c. of 50% glucose 
were administered intravenously. After 30 c.c. had entered 
the vein the patient regained consciousness and appeared 
brighter. One hour later 1000 c.c. of 5% glucose and saline 
were given intravenously and the patient appeared normal. 
At 3:30 p.m. of the same day the patient again revci'ted 
to a comatose condition at which time the blood sugar level 
was 49 mg. per 100 c.c. blood. Despite heroic measures 
the patient did not respond and died at 4:00 p.m. on the 
day following admission. 

Laboratory examination, sputum negative for tubercul- 
osis. Gastric analysis, free hydrochloric acid 20 degrees; 
total 70. Hemoglobin 30 %. Red blood count 2.9. White 
blood count 7„850. < Blood Chemistry, creatinine 1.8 mg. 
Urea nitrogen 32,2 mg. Calcium 7.5 mg. icterus index .10. 
Urine examination was negative. X-rays of the chest was 
negative. Basal metabolism, minus fifteen. 

The pre-mortem diagnosis was: I. Hypoglycemia, 
secondarj’’ either to (1) pituitary disease, (2) pancreatic 
disease, (3) cai’cinomatosis, II. bilateral inguinal hernia. 

Post mortem examination was done on the following 
morning, and in order to avoid repetition, only the essen- 
tial portions of the necropsy will be reported. Examina- 
tion of the gastro-intestinal tract revealed an ulcerated 
carcinoma on the lesser curvature in the region of the 
pylorus. The edges were round and elevated. In addition 
a healed peptic ulcer was found. Examination of the lungs 
revealed a bilateral bronchial pneumonia, as well as a 
bilateral hydrothorax. The liver showed marked atrophy 
and weighed only 800 grams. The rest of the necropsy 
showed nothing of note. Microscopic examination of the 
pancreas showed the organ to be normal. Repeated sec- 
tions revealed no disturbance in the islands of Langerhans. 
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Section of the hypophysis revealed a slight degree of 
atrophy, but the histology was otherwise normal. 

Summary; It appears obvious that the pancreas 
only played a secondai’y role in this instance of hypo- 
glycemia. It is our belief that the marked cachexia 
and inanition which was secondary to the carcinoma of 
the stomach was sufficient to deplete the glycogen re- 
serve in an already injured liver. The influence of liver 
atrophy upon the storage of glycogen is obvious, and 
no doubt played the greatest factor in producing this 
case of hypoglycemia. 

2. The second case is that of an adult white male, L. F ., 
age 27 years, who entered the hospital in December, 1934. 
At the time of admission to the hospital he complained of 
nausea, general weakness, canker sores in his mouth, head- 
ache, and pigmentation. He stated that he was perfectly 
well until about fifteen months ago when he was working 
for an uncle on a farm in Preston, Minnesota. He first 
noticed that the skin of his face, arms, and back of his 
hands became dark. He also noticed a dark band around 
his lower abdomen. This color change was first noticed by 
his uncle. He then began to lose weight rapidly. He 
weighed 158 pounds and within three months he lost about 
fifty pounds. Thanksgiving day of 1933, the patient de- 
veloped nausea but did not vomit. He developed vertigo 
and marked general weakness. He consulted a doctor in 
Preston, who treated him until Easter of 1934. Patient 
then came back to Saint Paul and started going to the 
Dispensary. He was told that his blood pressure was low, 
and was given two pink capsules b.i.d. He was treated so 
until July, 1934, with marked improvement. The symptoms 
disappeared and the skin cleared up. He was told that his 
blood pressure was about normal. He then stopped treat- 
ment. About three days ago he developed nausea, general 
weakness, and canker sores in the mouth. He has had a 
headache for the past three days. He vomited on the day 
of admission and noticed a slight amount of blood in 
vomitus. He coughs occasionally but brings up very little 
sputum. His mother is confined to the Ancker Hospital 
because of pulmonary tuberculosis. Patient had a chest 
plate at the Wilder Dispensary in July, which was nega- 
tive. 

Past history: Past health good. Previous illness: 
measles, whooping cough, scarlet fever, mumps, and 
chicken pox. He has had no operations. Venereal disease 
denied. 

Past history by systems; Head; continuous headache 
for the past three days. He has had vertigo. Eyes; no 
diplopia. Occasional blurring. Ears; no earaches. No 
discharge. Nose; no obstruction. No discharge. Mouth 
and Throat; occasional sore throat. Has one at the present 
time. Canker sores in mouth. Teeth need attention. 
Chest; occasional cough. No sputum. No hemoptysis. 
No retrosternal or precordial pain. Dyspnea with present 
attack. Also palpitation. No edema of ankles. Gastro- 
intestinal; appetite good previously. Poor with present 
attack. No food distress. No vomiting except as noted 
above. Bowels normal. Has noticed some red blood once 
in past few days. Genito-urinary; no dysuria. No hema- 
turia. No frequency. No incontinence. Urinates three or 
four times a day, once at night. Habits ; smokes almost 20 
cigarettes per day. Did not drink during past six months. 
About a year and a half ago he drank a lot of alcohol for 
about three months, sometimes one quart a day. Weight; 
165 pounds 1 year ago. U. 135. P. 135. 

Marital history: Single. 

Family history: Father, age 66, living and well. Mother, 
age 51, has tuberculosis. Three brothers living and well. 
Two sisters living and well. Aunt, mother’s sister, died 
of tuberculosis. No other tuberculosis. 

Physical examination reveals a white male, age 27 years. 
Fairly well developed, presenting a rather dark pigmented 


skin and possibly somewhat undernourished. Head; scalp 
negative. Eyes; pupils equal and regular. React to light 
and accommodation. Occular movements normal. Sclera 
slightly darkened. Ears and Nose; negative. Face; ap- 
pears dark with dark pinhead sized melanin spots scat- 
tered over entire face. Never had these previously. Mouth 
and Throat; pharynx somewhat injected. Tonsils some- 
what enlarged. Few small areas of pigmentation on buccal 
mucosa, especially on the right side. Teeth are in fair 
condition. Neck and Glands: thyroid not enlarged. Cervi- 
cal and axillary glands not palpable. Chest and Lungs; 
depression in lower sternum. Expansion fair. Dullness in 
both apices posteriorly. Suggestion of few rales in left 
apex. Breath sounds are normal. Heart; not enlarged. 
Tones normal. No murmurs. Regular rhythm, but some- 
what rapid, rate about 90 per minute. Blood pressure 82 
over 56. Pulse 90. Abdomen; no masses. No tenderness. 
Liver and spleen not palpable. Skin darkened with several 
pigmented pinhead sized areas. Genitalia; negative. No 
abnormal pigmentation. Extremities: upper, definitely pig- 
mented with several pinhead sized areas of pigmentation. 
No definite pigmentation of palms. Lower, very little pig- 
mentation present. 

Laboratory examination: Urine; appearance, amber. 
Reaction, acid. Specific gravity 1.020. Albumin, negative. 
Sugar, negative. Hyaline casts, occasional. Leucocytes, 
occasional. Erythrocytes, negative. 

Examination of blood: Hemoglobin, 102%. Red blood 
count 6,680,000. White blood count 8,300. Polymorphonu- 
clear 48% per 100 c.c. of blood. Lymphocytes 46%. Mono- 
cytes 1%. Eosinophile 4%. Basophile 1%. Creatinine 68 
mgs. 

X-ray examination of the chest was negative for calcifi- 
cation, left root. 

Diagnostic impression on admission was: (1) Addison’s 
disease; (2) possible pulmonary tuberculosis. 

On December 7, 1934, the patient complained of head- 
ache and nausea. He vomited once during the a.m. His 
pulse and heart tones were weak. Blood pressure was 78 
over 50. Patient felt weak. At 8:30 p.m. patient began 
to yell suddenly. He picked up a pitcher of water and 
threw it against the wall. He stated that three men came 
into his room and suddenly hit him on the head. He then 
took the pitcher and hit one of the men on the head. 
Patient seemed wild and confused and stated that every- 
thing was going wrong. He threw himself wildly around 
the bed. He was given three grains of luminal and he 
spit it out on the floor. Blood sugar 4S mg. per 100 c.c. of 
blood. He was finally given sodium luminal grains IV by 
hypodermic. The above symptoms can only be explained 
on a hypoglycemic basis. Patient became quiet. At 11:00 
p.m. he again went on a rampage. He got out of bed and 
walked into other patient’s rooms. He was then placed in 
bed in restraints. Patient was not oriented and seemed to 
think that he was in Roclcford, Illinois. He had a horizon- 
tal nystagmus. He was given morphine sulphate grains 
1/6 and 50 c.c. of 50% glucose were administered intra- 
venously, after which the patient seemed to quiet down 
somewhat. On December 8th at 10:00 a.m. the patient 
seemed rational again, but complained of being very cold. 
His pulse was very feeble. Blood pressure was 58 over 
30. Adrenalin M. ten was given every half hour, four 
times. At 2:00 p.m. 1000 c.c. of normal saline were ad- 
ministered intravenously. His blood pressure was 60 over 
30. Blood sugar level at this time was 32 mgs. per 100 c.c. 
of blood. At 6:10 p.m. the patient expired. 

Diagnosis: (1) Hypoglycemia. (2) Addison’s Disease. 
(3) Atrophy of the adrenals. 

Necropsy was performed the morning following death. 
The only essential finding at the necropsy was the com- 
plete atrophy of both adrenal glands to such an extent that 
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it was almost impossible to identify them in the surround- 
ing tissue. 

Microscopic examination of the adrenals revealed very 
few cells and almost complete replacement of the adrenal 
by fat tissue. Microscopic examination of the pancreas 
showed the islands of Langerhans to be normal. 

Summary: The marked influence of the adrenals 
upon the maintenance of a normal blood sugar level is 
well known. The atrophy of the adrenals was unques- 
tionably the only factor operating in this instance to 
produce hypoglycemia. 


FINAL CONCLUSIONS 

Two fatal cases of hypoglycemia are reported 
wherein the factors producing the disease were of 
extra pancreatic origin, namely cachexia and atrophy 
of the liver in the first, and bilateral atrophy of the 
adrenals in the .second. 
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Regional Ileitis 

By 

F. GREGORY CONNELL, M.D.-^ 

OSHKOSH, WISCONSIN 


"OATHOLOGY and abnormal function of the various 
divisions of the gastro-intestinal tract have been 
given much study, but that portion extending from the 
ligament of Trietz to the ileocecal valve has been com- 
paratively neglected. 

In the upper areas: Ileo mesenteric ileus, retro 
peritoneal herniae, diverticula, primary jejunal ulcer, 
benign or malignant tumors, disease or calcification of 
mesenteric glands have been described. 

In the lower area: In the terminal ileum, proximal 
to the valve, disease processes frequently have been 
overlooked and when discussed, have been greatly con- 
fused, probably because of the adjacent appendix. 

They may be divided into: (a) Inflammatoi-y : 
specific or non-specific ileitis, with or without ulcera- 
tion, stenoses, adhesions or adenopathies, (b) Neop- 
lastic: benign tumors, carcinoids or malignant carni- 
nomata. (c) Congenital: Meckel’s diverticulum, de- 
velopmental defects, atresias, or “adhesions.” 

The carcinomata and the carcinoids (b) have been 
given recent careful study. The congenital defects (c) 
that may occur in the ileocecal region are well under- 
stood. 

From the heterogenous group (a) of inflammatory 
lesions the so-called “benign non-specific granulomas,” 
Crohn, Ginsberg and Oppenheim have isolated a clin- 
ical entity, described as “ — a disease of the terminal 
ileum, affecting mainly young adults and characterized 
by a subacute or chronic necrotizing and cicatrizing 
inflammation of all the coats of the ileum which fre- 
quently leads to stenosis of the lumen and is often as- 
sociated with fistula formation and a tumor mass in 
the right lower quadrant.” 

This was, at first, thought to occur only in the term- 
inal ileum and was called “terminal ileitis,” but with 
further study it was found in other locations of 
the small bowel and was therefore termed “regional 
ileitis.” 

The etiology is unknowm. The affection occurs fre- 
(luently in young males with a long history of fever, 

iSuttjfoii. St. Mao's .and Mercy Hospital, OshkoMi Clime. 

SubmilUtl April 'J. lOIO. 


diarrhea, loss of weight and anaemia, malaise, abdom- 
inal pain and a clinical picture resembling non-.specific 
ulcerative colitis, with later usually a mass in the right 
iliac fossa and intermittent intestinal obstruction. 

X-ray barium meal, if carefully observed through 
the small bowel at frequent intervals, may give the 
diagnoisis. 

The barium enema, because of the situation of the 
lesion, will usually fail to reveal the pathology. 

Because of the recent publications of numerous 
articles discussing the pathology, the unknown eti- 
ology, the clinical histories, physical and X-ray find- 
ings, differential diagnosis and treatment, they will 
not be repeated here. 

CASE H-ISTORIES 

Brief summaries of three such cases follow: 

Case 1. R. 0., Male, single, laborer. 

History: For 14 yeai's attacks of abdominal cramps, 
“gas,” nausea, vomiting and constipation. 

July 15, 1930. First hospitalization: Operation for 
“chronic appendicitis.” No improvement. 

A second operation, enterostomy, was performed. 

August, 1934. The sixth admission to hospital for practi- 
cally the same chain of symptoms. For the past year be 
had been an inmate of a sanatorium and was considered as 
having a tuberculous pei'itonitis. 

September 3, 1934. Third operation: The diseased term- 
inal ileum was removed and entero enterostomy was per- 
foz’med. 

November 6, 1934. The enterostomies were closed, one 
in midline and two in right iliac fossa. 

August, 1935. Symptom free. 

Case 2. A. M., Female, age 47 years, married, house- 
wife. 5 children. 

History: November 6, 1928. First hospitalization. For 
about a month had had diarrhea, no gross blood, no pain. 
Loss of weight. Previous history negative except for occa- 
sional gas after meals. Diagnoais, “Colitis.” November 
28, 1928. Discharged “Improved.” 

May 17, 1929. Second hospitalization. Continued .symp- 
toms. Diagnosis, “Ulcerative colitis." First operation: 
Ileo-ileostomy followed by second stage enterectomy of six 
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inches of torrainal ileum. Followed by fairly satisfactory 
condition to June 4, 1934. 

June 4, 1934. Third hospitalization. Tender mass base- 
ball size in right iliac fossa. Nausea and vomiting, diar- 
rhea, loss of weight. 

June C, 1934. First stage of Mikulicz’s operation, lle- 
currence of tumor at site of anastomosis in terminal ileum. 

June 13, 1934. Second stage of Mikulicz’s resection. 

July 24, 1934. Discharged from hospital in good condi- 
tion, but w'ith small intestinal fistula. 

December, 1934. Present condition satisfactory, but has 
a persistent fistula. 

July, 1935. Closure of fistula. 

Case 3. Mr.s. N. B., Female, married, age 29 years. 4 
children, 2 miscarriage.s. 

Tiistorii: This case has been unclassified in my files since 
1912, until the subject of “terminal ileitis” now serves as 
an c.xcuso for including it with the two previous cases. 

1905. First hospitalization (el.'-'cwherc). Appendectomy 
in 1905 for “chronic appendicitis.” Five or six attacks in 
two years before operation. Was symiitom-free for one 
ye.ar after operation. For the next six years attacks of 
intestinal obstruction three to five times a year, accom- 
p.anied by pain and swelling in right iliac fossa. 

June, 1912. Second hospitalization. Operation : Term- 
inal ileum thickened and enclosed in fibrous sac. This 
parchment-like membrane was removed and ileum straight- 
ened out and omentum placed over bowel. 

September, 1912. Third hospitalization. Symptoms of 
chronic obstruction. OperutUm: Ileo-sigmoidostomy. 

October 15, 1912. Fourth hospitalization. Acute intes- 
tinal obstruction. Operation: Enterostomy. 

June, 1913. Fifth hospitalization. Lower ileum mark- 
edly improved. Localized jojunitis, the most striking 
finding at operation. Operation: Gastro-entcroslomy, ex- 
cluding the thickened convoluted jejunum. Improved to 
November 13, 1913, 

November, 1913. Sixth hospitalization. Operation: Re- 
section of terminal ileum (serosa red, congested and rough, 
wall thickened, mucosa not ulcerated) and resection of 
ascending and half of transverse colon. The previous 
gastro-enterostomy and iloosigmoidostomy were function- 
ing normally. 

Up to 1925, Mi-.“. B. wn.s finite comfortable with occa- 
sional digestive upsets after which she was lost track of. 


SUMMARY 

Three cases of regional ileitis are reported. 

Credit for a real advance in gastro-intestinal disease 
— the recognition of terminal or regional enteritis — 
is due Drs. Crohn, Ginsburg and Oppenheim. 

The cause is, as yet, unknown but with fui-ther study 
probably will be discovered. 

The condition must be thought of in all cases of 
chronic diarrhea or constipation and in atypical ab- 
dominal disease. 

In X-ray barium "progress” meals, more frequent 
examinations, at shorter intervals, and at different 
angles, may reveal abnormalities in the small bowel 
that would otherwise be overlooked. 

Barium meal .should always be supplemented by 
barium enema and rice versa, enema checked by 
"progress” meal. 

Large incision and cai-eful e.xamination of terminal 
small bowel are indicated in all laparotomies for 
chronic abdominal symptoms, especially in cases oper- 
ated u])on for so-called “chronic appendicitis.” 

"Turnons” of the lower small bowel are not neces- 
sarily cancer or “carcinoids.” 

Spontaneous fistulae between abdominal or pelvic 
vi.scera may not be malignant. 

Extensive resection, into the normal bowel, is usually 
suece.ssful. 
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Gastro-Intcstinal Bleeding In Disease of tfic Liver and Biliary Tract 


liv 

S. .S. LICHTMAN, M.D. 

NEW YOKK. NEW YORK 


IJEMATEJIESIS or melena, occurring in the course 
of liver and biliary tract disease, is usually asso- 
ciated with a ruptured oesophageal varix or the bleed- 
ing tendency of jaundiced subjects. Less commonly 
hemorrhages from the gastro-intestinal tract occur on 
a different basis and these instances deserve considera- 
tion. A classification of the types of gastro-intestinal 
bleeding associated with liver and biliary tract disease 
has therefore been attempted. 

Bleeding from a varix, peptic ulcer or malignant 
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disea,«e of the biliary tract has been ruled out in the 
cases here reported. Our cases emphasize the fact 
that occult and gross bleeding in the intestinal tract 
may occur in acute gall bladder disease without jaun- 
dice and in damage of the liver parenchyma without a 
general bleeding lendencj". 

CASE REPORTS 

Case No. 1. R. B. Subacute Yellow Atrophy of the 
Liver. Melena. 

A female, aged 57 yeans, with a history of recurrent 
myalgias and arthralgias, recently developed severe pain 
in the left sacro-iliac region radiating to the left thigh 
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and leg. For four weeks she received intravenous injec- 
tions of sodium iodide and intramuscular injections of 
Aolan, a milk preparation. She also received coal tar 
analgesics and one five grain tablet of cinchophen. One 
week before admission, seven weeks after receiving the 
therapy, she noted icterus, dark urine, anorexia, epigastric 
distress, and pale yellow stools. 

Physical examination revealed an intense icterus. The 
liver was enlai’ged two fingers breadth below the costal 
margin. The spleen was not palpable. There was marked 
tenderness over both sacro-iliac regions. Bile was pres- 
ent in the stool and urine. X-ray examinations of the 
gall bladder and gastro-intestinal tract proved negative. 
Leucocytosis of 17 and 22,000 cells per cubic millimeter of 
blood was present despite clinical improvement. Tyrosine 
was demonstrated in the urine by the author’s tyrosinase 
method. Biliary drainage indicated the presence of frank 
blood with some clots without trauma. 

Chemical examination of the blood showed a prompt 
positive Van den Bergh reaction and bilirubinemia of 23 
mg. per 100 c.c. The icterus index was 200. The bili- 
rubinemia dropped to 16 and finally 14 mg., the icterus 
index to 140. The total cholesterol was 210, the ester 
fraction being 125 mg. per 100 c.c. The total, eventually 
dropped to 125, the ester fraction to traces. 

Despite intravenous and oral administration of large 
amounts of carbohydrate the patient lapsed into coma. 
Hyperglycemia (350 mg.) and glycosuria (5 per cent) 
developed and were controlled by insulin therapy. The size 
of the liver decreased terminally. Edema and ascites ap- 
peared. She vomited coffee ground material and died in 
coma one month after admission to the hospital. 

Necropsy showed the presence of a subacute yellow 
atrophy of the liver, subacute pancreatitis, ascites, hydro- 
thorax and superficial erosions of the stomach. Histo- 
pathological examination of the liver revealed widespread 
destruction of liver tissue with a large amount of necrotic 
granular debris, pyknotic nuclei, and large areas of hemor- 
rhage. Islands of liver cells adjoining the necrotic areas 
showed similar but less pronounced changes. These islands 
of relatively less severely injured cells were enveloped by 
bands of stroma containing plasma cells, round cells and 
polymorphonuclear cells, and by areas of hemorrhage and 
by portal spaces. 

The presence of frank blood in the biliary drainage fluid 
prompted the diagnosis of an ulcerating malignant lesion 
of the papilla of Vater. The histological demonstration of 
pools of blood in the necrotic liver parenchyma established 
the possibility of this local source of bleeding in this type 
of case as severe parenchymal liver damage. 

Case No. 2. A. G. Chronic Cholecystitis; Cholelithiasis; 
Choledocholithiasis ; Helena; Hematemesis; Cholecystec- 
tomy; Choledochostomy. 

A female, aged 40, a housewife, entered the hospital for 
relief from attacks of pain in the right hypochondrium, 
20 years in duration. 20 years ago, an attack had been 
followed by transient jaundice. In the preceding 6 months, 
there had been increasingly severe attacks of pain in the 
right hypochondrium radiating to the back and shoulders 
and accompanied by vomiting. Two months before admis- 
sion, icterus, dark urine and pruritus developed. 24 hours 
before admission she vomited a large amount of black fluid 
and had tarry stools thereafter. 

Examination showed the presence of icterus and tender- 
ness in the right upper quadrant of the abdomen. The 
rectal temperature was 100.4 degrees Fahrenheit. Chemical 
study of the blood indicated an icterus index of 22, a bili- 
rubinemia of 0.9 mg. per 100 c.c.. The Van den Bergh 
reaction was delayed, direct, positive. The total cholesterol 
was 190 and the ester fraction decreased to 36 mg. per 
100 c.c. 

The intestinal bleeding prompted several diagnoses; 
ulcerating malignant disease of the papilla of Vater, ulcer- 
ating cholGdochplithia.sis, and bleeding peptic ulcer. A 
plate of the abdomen revealed gall stones by X-ray. The 


Graham test failed to visualize the gall bladder. X-ray 
examination of the intestinal tract disclosed no abnor- 
mality. 

Many gall stones were found at laparotomy. The blad- 
der was removed and a single stone, the size of an olive pit 
was removed from the common bile duct together with 
much detritus. The papilla and the ducts were freely 
patent. A source for the bleeding was not uncovered. The 
stomach and duodenum were normal to palpation. The 
common duct was . drained for nine days. The bleeding 
did not recur. The patient was observed for , one year 
following operation. 

Peptic ulcer was ruled out by X-ray and laparotomy. 
There was no hemorrhage in the gall bladder or bile ducts. 
Thei-e was no evidence of bleeding tendency before or after 
operation. There was no violent retching or vomiting. 
The vomiting was probably caused by the accumulation of 
blood in the stomach. The cause of bleeding in this case 
must be recorded as undetermined. 

Case No, 3. Cholelithiasis, Chronic Cholecystitis, Acute 
Hemorrhagic Cholecystitis, Hematemesis. 

S. S. A female, aged 64, a housewife, suffered from 
arthritis for 15 years. For a year prior to admission to 
the hospital the patient suffered attacks of pain in the 
right hypochondrium, radiating to the back and right 
shoulders accompanied by nausea, vomiting and chills, 
usually at midnight. The attack preceding the present 
illness was 'the severest. There was transient jaundice 
and acholic stools. Several weeks prior to admission the 
patient had a biliary colic associated with the vomiting of 
a small amount of dark blood. 

The physical examination disclosed nothing significant. 
There was no icterus. Laboratory findings showed an 
icterus index of 10, bilirubinemia 0.3 mg. per 100 c.c. The 
Van den Bergh reaction was faintly delayed positive. The 
cholesterol content of the blood was 220 mg. per 100 c.c., 
the ester fraction 75 mg. The leucocytes were counted 
11,100 per cubic millimeter. 

An edematous hemorrhagic gall bladder containing one 
large walnut shaped stone was removed at operation. The 
patient ran a febrile course, 100 to 101 degrees Fahrenheit 
for 17 days following operation. She was finally dis- 
charged, relieved of her symptoms. 

The gall bladder was assumed to be the source of bleed- 
ing. The history of hematemesis several weeks prior, indi- 
cated that the hemorrhagic process was probably dated 
then. The edematous state of the gall bladder interfered 
with the patency of the cystic duct preventing continued 
passage of blood into the bowel. 

Case No. 4. Chronic Cholecystitis, Cholelithiasis, Hema- 
temesis, Acute Pancreatitis, Transient Jaundice, Adiposity. 

I. M. A female, aged 46, suffered post-prandial disten- 
tion, belching and occasionally vomiting directly after 
meals. About eleven days before admission to the hos- 
pital she began to complain of vague generalized aches and 
three days later had a sudden onset of severe cramp-like, 
periumbilical pains. She vomited some coffee ground ma- 
terial. The symptoms lasted for several hours. Vomiting 
recurred. Soreness about the navel persisted. The morn- 
ing of admission she had a recurrence of pain and again 
vomited coffee ground material. 

The physical examination indicated an extreme degree 
of adiposity. There was some tenderness in the peri- 
umbilical region. The icterus was slight. The blood indi- 
cated showed only a latent jaundice. The urea content of 
the blood was normal, the glucose elevated to 150 mg. per 
100 c.c. The cholesterol was elevated to 300 mg. per 100 
c.c, and the ester fraction w’as markedly depressed ip 45 
mg. In the next six days the total and ester fraction re- 
turned to normal. The blood amylase was definitely 
elevated to 16.4 units on admission with return to normal 
five and seven days after admission. Acetone was present 
in the urine, and disappeared on administration of fluids. 
The Graham test failed to visualize the gaU bladder on 
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three repeated attempts. The barium meal indicated no 
abnormal findings. The patient ran a febrile course de- 
spite the cessation of vomiting and abdominal pain. This 
was attributed to a subsiding pancreatitis. Owing to the 
extreme adiposity, the favorable course of events and the 
reluctance of the patient to undergo immediate explora- 
tion, surgical intervention was deferred until considerable 
weight reduction was achieved. For six months symptoms 
did not recur. Thereafter the patient escaped observation. 
The cause of the hematemesis was not demonstrated. 

Case No. 5. Acute Gangrenous Cholecystitis with Slough- 
ing, Chronic Cholecystitis, Cholelithiasis, Pericholecystic 
Abscess, Thrombosis and Erosion of the Cystic Artery, 
Hematemesis, Post-Operative Bleeding. 

T. N. A female, aged 45 years, had suffered two attacks 
of severe pressing epigastric pain radiating to the right 
hypochondrium 15 years previously with nausea and vomit- 
ing and once accompanied by dark urine and jaundice. 
She was in good health up to two days before admission 
to the hospital when she developed excruciating epigastric 
and hypochondriac pain radiating to the back and right 
.shoulder, accompanied by nausea and vomiting and a con- 
stant dull ache in the right hypochondrium. The vomitus 
contained a large amount of blood, the urine was dark, 
the stools tarry. Icterus and pruritus were marked on 
admission. A somewhat tender mass was palpable in the 
right hypochondriac region. Due to the fact that the 
patient was a poor operative risk the operation was neces- 
sarily delayed for 18 days despite fever and chills. Then 
a huge abscess cavity containing gall stones was found in 
the region of the gall bladder. Aspiration of pus was fol- 
lowed by brisk bleeding. Transfusion was promptly per- 
formed. Hemorrhages again occurred on the 9th and 11th 
days after operation. Again transfusions were performed. 
Death occurred on the 12th day with hyperpyrexia. Fol- 
lowing the operation the bilirubinemia which had been 3 
mg. per 100 c.c. dropped to 0.5 mg. 

Necropsy disclosed an acute gangrenous cholecystitis 
with sloughing, and fat necrosis of the pancreas. The 
cystic artery was thrombosed and eroded. An acute sero- 
sanguinous peritonitis was also present. 

The hematemesis early in the history probably origi- 
nated from the gangprenous gall bladder or eroded cystic 
artery which subsequently thrombosed. The post-operative 
bleeding occurred from the same eroded artery. 

Case No. 6. Chronic and Acute Cholecystitis, Cholecy- 
sto-Duodenal Fistula, Gall Stone Ileus, Melena. 

C. L. A female, aged 47 years, experienced digestive 
disturbances, gaseous eructations, epigastric distress, ab- 
dominal distention, and occasional vomiting over a period 
of seven years. Seven years before, she had an episode of 
sharp pain in the right hypochondrium radiating to her 
shoulders and back with nausea, vomiting, fever and 
definite jaundice. Tarry stools occurred with certainty at 
this time. Pain and vomiting lasted for a fortnight, 
jaundice for a month. 

During the seven months preceding admission she had 
frequently noted tarry stools and had lost both weight 
and strength. 

The examination exhibited diffuse abdominal distention, 
and fecal vomitus. An abdominal mass was not palpable. 
Enterotomy was performed and a gall stone removed. The 
distention and vomiting were promptly relieved. How- 
ever, restlessness and hyperpyrexia set in wtih fatal out- 
come. 

Necropsy demonstrated the status after ileostomy for 
impacted gall stone ileus. A cholecysto-duodenal fistula 
was present. A small shrunken gall bladder with ulcer- 
ated interior and containing a blood clot was found. The 
liver was ulcerated and perforated in the region of the 
gall bladder bed. 

The early history of an acute episode with tarry stools 
seven years previously fixes the probable date of establish- 


ment of the cholecysto-duodenal fistula. The recent bleed- 
ing arose from the ulcerated areas in the gall bladder and 
liver secondary to the recent acute inflammatory flare-up. 

CLASSIFICATION 

Naunyn (1892) classified the types of bleeding as- 
sociated with gall stones: 

1. Cholemic, with hemorrhage into the gastro-in- 
testinal tract. 

2. Portal vein thrombosis complicating cholelithi- 
asis with bleeding into the bowel. 

3. Perforation of a gall stone into the lumen of the 
bowel or into the liver with gastro-intestinal bleeding. 

4. Hemorrhage from the bile passages into the 
bowel. 

Budinger (1925) developed a more comprehensive 
classification : 

I. Hemorrhages, Non-Dyscrasic in Nature. 

A. Spontaneous Bleeding from Bile Passages and 

Adjoining Vessels. 

1. Spontaneous massive bleeding from known 
blood vessel. 

2. Spontaneous massive bleeding from un- 
known blood vessel. 

3. Spontaneous bleeding from ulcerated 
areas and superficial lesions. 

B. Hemori’hage from Neighboring Structures 

(including liver) with Drainage of Blood 

through Bile Passages. 

1. From aneurysms. 

2. From the liver. 

C. Operative Hemorrhages. 

1. From known blood vessel. 

2. From unknown blood vessel. 

3. From liver bed or operative field. 

II. Cholemic-Dyscrasic Bleeding. 

Multiple hemorrhages in various organs in- 
cluding gastro-intestinal tract. 

The Author has modified this classification: 

1. Hemorrhages of Local Origin. 

A. Portal in Origin. 

1. Secondary to liver disease, i.e. portal 
hypertension. Ruptured varix. 

2. Secondary to portal vein disease, i.e. 
thrombosis, cavernomatous transforma- 
tion. 

B. Hepatic in Origin. 

1. Hepatic congestion and inflammation, i.e. 
acute and subacute liver atrophy. 

2. Traumatic. 

C. Origin in Biliary Tract. 

1. Vascular. Rupture of aneurysm. Erosion 
of blood vessel by gall stone decubitus 
ulcer, or inflammation and ulceration of 
gall bladder wall. Post-operative bleeding 
vessel. Perforation of gall bladder into 
bowel, eroding vessel. 

2. Diffuse inflammatory disease of gall blad- 
der with hemorrhage into lumen and no 
demonstrable bleeding vessel. Infarction 
and hematoma of gall bladder wall. 
Hemorrhagic cholecystitis. 

3. Neoplastic disease of passages with ulcer- 
ation. 
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D. Gastro-intestinal in Origin. 

1. Ulcer complicating obstructive jaundice. 

2. Jaundice complicating peptic ulcer (Catar- 
rhal Jaundice). Cicatricial contraction of 
the papilla of Vater. 

II. Hemorrhages of Systemic Origin. 

Associated with hepatic insufficiency and 
hemorrhagic tendency. Gastro-intestinal ero- 
sions, toxic in origin. 

CITATIONS FROM THE LITER.A.TURE 
I. Hemorrhage from the GaU Bladder. 

A. Bleeding Source Demonstrable. 

Schmidt (1893) described a patient with four mas- 
sive hemorrhages in the course of five weeks, one ac- 
companied by icterus. Despite gastric sjTnptoms the 
presence of gall stones was suspected. Necropsy 
demonstrated a gall bladder with three areas of per- 
foration into the duodenum each obturated by a gall 
stone. These were not bleeding. A false aneurj'smal 
thrombotic mass was found betiveen the neck of the 
gall bladder and the hepatic duct with pressure on the 
hepatic artery. The cystic duct was intact. Blood 
passed freely from the cystic into common hepatic 
duct and then into the bowel. It was difficult to de- 
termine whether a stone had ulcerated through the 
common duct and the artery with secondary aneurys- 
mal formation or whether a marked cholangitis had 
weakened the vessel wall. Chiari’s case, similarly, bled 
from the cystic arterj’. The gall bladder was invoh'ed 
in an inflammatory process. 

Schnyder (1915) reported a case of fatal bleeding 
into the peritoneal cavitj' from a perforated gall blad- 
der. Ulcerations had produced bleeding into the gall 
bladder and thrombosis of a blood vessel in its wall. 
Some blood had escaped into the common duct but 
recent bleeding into this duct had been prevented by 
blood clot formation and occlusion of the cystic duct. 
Ulceration had extended through the gall bladder wall, 
eroded a vessel and caused a fatal hemorrhage. No 
gall stones were present. 

Uobstein noted a case with recovery following per- 
foration of the gall bladder with bleeding into the 
gall bladder and the peritoneal cavity. The bladder 
and stones were removed. Gjellerup, Huguenin and 
Loaved have recorded similar instances. 

Esau (192-5) described a patient with abdominal 
colic followed by occult blood in the stool for 14 days. 
Uocal tenderness in the gall bladder region persisted. 
Peptic ulcer was diagnosed because of the bleeding, 
although the possibilitj' of diseased gall bladder was 
also entertained. There was no icterus. No X-ray 
examination was made. The .'stomach and duodenum 
were found to be normal at the operation. 17 days 
after blood was first observed in the stool. A thick- 
ened gall bladder contained several stones. One was 
I'ound in the c.vstic duct. The common bile duct was 
free. The entire inner aspect of the gall bladder wall 
was infarcted. The patient made a complete recovery. 

Heusser’s case (1925) recovered following cholecj-- 
siectomy. Cystic duct occlusion prevented bleeding 
into the bowel. The gall bladder was filled with blood 
clots, its v.-all ulcerated and infarcted. The mucosa 
was completel.v denuded. Hemorrhage occurred hy 
seepage and not by vessel erosion. Carnioley (1927) 
recorded a case of hemorrhagic cholecystitis icith 
cj .-tic duct occlusion and without intestinal bleeding. 


Junghanns (1930) recorded a necropsy finding of 
decubitus gall stone ulcer eroding a vessel in the neck 
of the gall bladder. The cystic duct was patent. Death 
was caused by hemorrhage. Kehr has also referred to 
erosion of the portal vein and hepatic artery by com- 
mon duct stone with profuse bleeding into the common 
duct. Naunjm recalled tivo cases with hematemesis 
caused by pyelthrombophlebitis secondary to pressure 
of a stone in the cystic duct. 

Reports of gastro-intestinal bleeding in the course 
of the formation of cholecj'stoduodenal fistulae by pas- 
sage of gall stones into the bowel are too common to 
enumerate in this brief account. 

B. Bleeding Source Not Demonstrable. 

Vysin (1923) reported a patient with attacks of colic 
and blood in the stools. Peptic ulcer was diagnosed. 
Ulcer was not demonstrable at laparotomy. The gall 
bladder was chronically thickened and shrunken and 
contained no stones. A bleeding source could not be 
found. Healing of an ulcer in the lapse of six weeks 
before operation was considered possible. Bleeding 
associated with gall bladder disease was apparently 
unfamiliar to the author. 

Budinger (1925) recorded four cases. The first 
patient bled severely from a decubitus ulcer of the 
common duct. There was recent icterus. A large 
amount of blood was lost through the stomach and 
bowel. The gall bladder was full of pus, stones, and 
blood. The common bile duct was ulcerated by a stone, 
dilated and filled with pus and blood. Following chol- 
ecystectomy the symptoms vanished. The second case 
was diagnosed as gastric ulcer by X-ray. Symptoms 
suggested ulcer but accompanied by slight icterus 
existed for two months. The patient had vomited a 
large amount of blood before admission to the hos- 
pital. Folloiving cholecystectomy, periodic bleeding 
took place from the wound and the bowel. The gall 
bladder wall was thickened, infected and its mucosa 
ulcerated. A stone was found in the cystic duct. Blood 
was present in the lumen of the gall bladder. A recent 
abscess was found. The gall bladder is'as adherent to 
the abdominal wall and the jejunum. No ulcers could 
be found in the intestinal tract. Fatal hemorrhage 
occurred from the hepatic artery. The source of early 
bleeding in this case was not demonstrated, unless it 
be assumed that the cystic duct occlusion occurred 
afterwards. The third case was also suspected of suf- 
fering from duodenal ulcer for one year. Attacks of 
acute pain occurred. The stools were often tarry. 
Lately the symptoms of gall bladder inflammation 
came to the foreground. Fever, tarry stools and jaun- 
dice developed. The X-ray indicated the presence of 
periduodenal adhesion.s. An abscess was found under 
the liver border. The gall bladder %vas filled with pus 
and blood, its mucosa gangrenous. The cystic duct 
though involved, was patent. Stones were not present. 
The main ducts were not involved and contained clean 
bile. Recovery followed cholecystectomy. In a fourth 

case, with gall stones and two bouts of jaundice, the 
patient again developed icterus. A thickened distende 
gall bladder containing about 100 tiny stones and bloM 
was found at operation. A small stone occluded t e 
c.vstic duct A bleeding source was not demonstrable. 
Blood was not demonstrable in the .stool after opera- 
tion. If the c.vstic duct occlusion is relieved, blood in 
the gall bladder may reach the intestinal tract su 
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sequently. This event appears then not to be related 
to any immediate clinical episode. 

Frick and Irland (1923) noted a case with profuse 
hematemesis and tari-y stools at the ages of 18, 20 and 
36 and slight jaundice several times. At operation a 
distended gall bladder containing one large mulberry 
stone was removed. A bleeding source was not demon- 
strable. X-ray examination of the bowel had been 
negative. The stomach and duodenum was also ex- 
plored at laparotomy. 

DeCourcy (1928) described three cases in this cate- 
gory. They suffered from gall stones. They suffered 
severe hematemesis one to five months before laparo- 
tomy. One had thi-ee attacks of severe hematemesis 
in the two years prior to operation. In two cases the 
stomach was incised and searched for ulcer. The gall 
bladders w'ere removed in the three cases. Bleeding 
never recurred thereafter. DeCourcy attributed the 
bleeding to marked hepatitis. 

Polichetti (1930) described a patient with a histoiy 
of a profuse hematemesis five months previously and 
continuous indigestion despite ulcer therapy. A blad- 
der containing 82 gall stones was removed. The 
stomach and duodenum were noi-mal. Bleeding did not 
recur. Chronic intermittent intestinal bleeding w'as 
cured in a second patient with identical findings in the 
gall bladder. The stomach and bowel also showed no 
source of bleeding. Bleeding did not recur following 
operation. 

White and Jankelson (1931) recounted six cases. 
The first patient had suffered three intestinal hemor- 
rhages with gross blood in the stools in three years. 
Barium meals on three occasions revealed a slight 
irregularity on the lesser curvature side of the duo- 
denum. This was interpreted as due to active or healed 
ulcer, adhesions, or gall bladder pressure. A thorough 
exploration was made of the interior of the stomach. 
No adhesions w'ere present. The small intestine and 
colon were normal. A slightly inflamed gall bladder 
containing several stones was removed. There was no 
recurrence of bleeding for five years after operation, 
the period of obseiwation. A second case with symp- 
toms typical of gall stones developed hematemesis and 
melena. Barium meal two months later, indicated no 
ulcer. Galt stones were demonstrable by X-ray. Opera- 
tion w'as not performed. A third patient gave a history 
of recuiTcnt slight jaundice over a period of ten years. 
The present attack of colic lasted 24 hours. The 
patient then vomited blood and coffee ground material. 
Jaundice set in and the pain subsided. A pathological 
gall bladder without stones was removed. Jaundice 
recurred after freedom from symptoms for three 
years. A barium meal revealed no abnormality. A 
fourth patient developed colic and hematemesis follow- 
ing a cholecystostomy two yeai’s previously. A stone 
was now found in the cystic duct. No lesions were 
demonstrable in the stomach or duodenum. Bleeding 
did not recur following cholecystectomy over an ob- 
served period of five and one-half years. A fifth patient 
with a long standing history of gall stones developed a 
profuse hematemesis, tarry stools, and mild icterus. 
The patient died cholemic. There was no neci’opsy. A 
sixth subject with long standing symptoms of gall 
stones also developed hematemesis. A week later 
barium meal and X-ray of the gall bladder proved 
negative. Two stones were found in the gall bladder 


which was removed. The ducts were explored with 
negative findings. 

Bleeding from Known Blood Vessel Without Gall 
Bladder Disease. 

A. Aneurysm of the hepatic artery. 

Aneurysm of the hepatic artery has been noted by 
Stokes, Lebert, Quincke, Borchers, Chiari. Schmidt 
(1893) reported a case associated with gall stones. 
Trauma or infection were incriminated. Kading 
(1919) reviewed the matter, referred to a case, and 
presented a case report. Hematemesis occurred in 
both cases. Duodenal ulcer was suspected but not 
found at operation in one case. It was considered a 
late result of some previous trauma. In the second 
case, the liver was injured by a wound and hemothorax 
was present. In both instances the aneurysm had rup- 
tured into the bile passages. Kading reviewed four 
intrahepatic and 42 extrahepatic aneurysms of the 
hepatic artery. Perforation occurred into the gall 
bladder three times, into the cystic duct three times 
and into the common bile duct once. Friedman (1921) 
reported a case from this hospital, with jaundice, and 
melena seven years following cholecystectomy. Carci- 
noma of the hepatic ducts was suspected at laparotomy. 
At necropsy the source of bleeding was found to be an 
aneurysm of the hepatic artery which had ruptured 
into the biliary passages. 

B. Erosion of the Cystic Artery. 

Jaffee reported a fatal hemorrhage from cystic 
artery erosion by a peptic ulcer adherent to the liver 
and the lower edge of the liver. Bleeding following 
operations for gangrenous gall bladder are often 
caused by erosion of the cystic artery. 

Bleeding from the Liver Parenchyma Into Bile Pas- 
sages. 

Quincke has referred to hemorrhage from the liver 
secondary to infarction and embolization. Eolleston 
described a case of acute yellow atrophy with intes- 
tinal bleeding the predominant symptom from the out- 
set. Strauss (1929) reported a patient with traumatic 
subphrenic hematoma bleeding into the bile passages 
as well as intraperitoneally. Eoessle demonstrated a 
fistulous tract from the hematoma into the bile pas- 
sages postmortem. 

Chronic Portal Vein Disease. 

Fleischhauer (1932) and Scheidegger (1933) have 
recently reviewed the literature on cavernomatous 
transformation of the portal vein. Klempeper (1928) 
has reported a case in the American literature. 

Occidt Bleeding. 

Eusterman (1913) reported occult blood in the stools 
of 20 per cent of patients with chronic gall bladder 
disease and in the gastric analyses of 43 per cent. 
Kehr maintained that occult blood occurred more often 
in the stools of patients with cholecystoduodenal 
fistula. Peiper (1921) found occult blood in the stool 
of 2 of 10 cases of cholecystitis. Wohlgemuth (1928) 
reported a patient with gall stones and hematomas of 
the gall bladder wall and occult blood in the stool. The 
blood disappeared following removal of the gall blad- 
der. Statistics on the incidence of occult blood in the 
stool of patients wdth gall bladder disease are not com- 
plete since most cases are admitted to surgical wards 
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directly and are promptly operated upon without' ade- 
quate routine study. 

ETIOLOGICAL CONSIDERATIONS 

Gastro-intestinal hemorrhages which can be traced 
to a ruptured aneurysm of the hepatic or cystic artery 
or varix, or a vessel eroded by a decubitus ulcer or an 
ulcerating lesion in the gall bladder require no com- 
ment. The same is true of bleeding based on a hemor- 
rhagic tendency due to jaundice, or malignant disease 
of the biliary tract. 

Several hypotheses have been advanced to explain 
the occurrence of bleeding in gall bladder disease 
where a bleeding point is not demonstrable. It has 
been claimed that venous thrombosis may cause hemor- 
rhage, that gastric ulcers may be embolic in origin, 
that toxins in the blood from chronic infection in the 
gall bladder may cause bleeding from the stomach and 
upper bowel as it does in essential hematuria or epi- 
staxis, that hepatitis may be the underlying factor. 
The failure of recurrence of bleeding following re- 
moval of the gall bladder points to the gall bladder 
itself. The effects of vomiting and retching cannot 
be ruled out. However, cases have occurred with no 
retching. Violent vomiting in other conditions is not 
attended by massive hemorrhages fi'om the bowel. In 
some cases the vomiting is probably induced by the 
presence of blood in the stomach. 

Bleeding into the gall bladder may occur by seepage 
in a diffuse phlegmonous or hemorrhagic process. In- 
farction of the entire wall may occur. Bleeding into 
the bowel occurs if the cystic dust is patent. 

Bleeding attending the formation of a cholecysto- 
duodenal fistula may be a minor incident in the his- 
tory, may even be entirely unnoticed. 

The symptomatology if cavernomatous transforma- 
tion of the portal vein may simulate cirrhosis of the 
liver or peptic ulcer. Jaundic? may supei^’ene. 

Jaundice may complicate duodenal ulcer. The causes 
may be intercurrent catari'hal jaundice or mechanical 
cicatricial closure of the papilla of Vater. Obstructive 
jaundice may become associated with ulceration of the 
upper bowel. 

DIAGNOSTIC FEATURES 

In the presence of jaundice differentiation must be 
made between bleeding due to a general bleeding tend- 
ency or a local cause. IrVithout jaundice, the cause is 
usually a local one. It is important to remember that 
gall stones may be accompanied by a massive hemor- 
rhage. Though the bleeding source may not be demon- 
strable, removal of the stone-containing gall bladder 


promptly relieves the bleeding, as a symptom. This 
also rules against the probability of a missed peptic 
ulcer. 

Parenchymal liver degeneration may be associated 
with frank bleeding into the duodenum. Blood was 
obtained by transduodenal drainage in such a case. 
Malignant disease of the biliary passages may thus be 
simulated and laparotomy performed in a case of sub- 
acute yellow atrophy. 

Occult bleeding may occur in gall bladder and liver 
disease, though the presence of blood in the stool 
usually favors the diagnosis of peptic ulcer or malig- 
nant disease. 

The incidence of gi-oss bleeding in one to five per 
cent of our patients with gall bladder disease, in a 
carefully observed material confirms the estimates of 
other authors. 

COMMENT 

The massive hemorrhages occurring in individuals 
suffering from gall stones, without duodenal ulcer 
demonstrable by X-ray or laparotomy are remarkable. 
In some instances a history of previous hematemesis 
or melena may be obtained yet no cholecystoduodenal 
fistula can be demonstrated. Laparotomy performed 
soon after a hemorrhage may reveal no ulceimtion due 
to passage of a stone. It is conceivable that a super- 
ficial gastric mucosal erosion may escape the most 
careful search. Vomiting or a toxic factor may be 
responsible. Appendicitis or peritonitis has been 
known to be complicated by massive hemorrhage on 
the basis of gastric erosion, toxic in origin. 

SUMMARY 

Local types of gastro-intestinal bleeding associated 
Avith disease of the liver and biliary tract have been 
distinguished from the systemic. 

Hematemesis and melena may occur in conditions 
other than peptic ulcer, ruptured oesophageal varix or 
ulcerating malignant disease of the biliary tract. 

Frank hemorrhage into the intestinal tract may 
occur in degenerative lesions of the liver parenchyma 
(liver atrophy), in aneurysm of the hepatic artery, 
and in hemorrhagic disease of the gall bladder if the 
cystic duct remains patent. Bleeding into the upper 
bowel may occur in gall stones wthout jaundice and 
without a demonstrable bleeding point. This bleeding 
does not recur following cholecystectomy. 

Occult bleeding may occur in disease of the liver 
parenchyma as well as in non-malignant disease of the 
biliary' tract. 
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ABSTRACTS 


CLINICAL MEDICINE 

Goldman, Joel, and Cohen, Abraham. 
Abdominal Distention in Lobar 
Pneumonia. Ann. Int. Med., IX, 
12SB, March, 1936. 

In discussing the origin of gases in 
the intestinal tract the authors make 
clear that they are interested in those 
gases which are not readily absorbed, 
such as hydrogen, nitrogen and meth- 
ane, though admitting that other gases 
may accumulate in the intestinal tract 
in a Tate of formation in excess of their 
rate of absorption. In discussing the 
origin of intestinal gas, Cutting is 
quoted, in which he held that the origins 
were (1) composition of food stuffs, 
(2) diffusion of gas from the blood 
stream, (3) swallowed atmospheric air. 
He went on to discuss their production 
by stating that one source was from the 
action of bacteria on sugars in the 
lower portion of the small intestine; 
(2) the action of bacteria on cellulose 
residue remaining undigested ; that free 
hydrogen occurred in the blood stream 
under pressure of 4/6 of an atmosphere, 
while oxygen and carbon dioxide occur- 
red in chemical combinations only. The 
nitrogen is left free to leave the blood 
stream to replace other gases in the in- 
testine when pressure relationships are 
favorable, whereas in order for oxygen 
or carbon dioxide to leave the blood 
stream there must not only pressure re- 
lationships be disturbed, but also must 
conditions be favorable for the libera- 
tion of these gases from their chemical 
combination. Alvarez is quoted as 
stattng that little or no trouble was ex- 
perienced from flatulence in a series of 
patients at the Rochester Clinic suffer- 
ing from pneumonia when treated in a 
chamber containing 60 per cent of 
oxygen, because in such an atmosphere 
more of the nitrogen in the bowel could 
diffuse out. The consensus of opinion 
of authors consulted in the preparation 
of the paper appeared to warrant the 
conclusion that putrefactive and fer- 
mentative changes in the intestines 
were of minor importance as compared 
to disturbances in the diffusion of gases 
and that an additional embarrass- 
ment^ of the criculation resulted from 
chemical interference with the splan- 
chnic circulation or perhaps also from 


compression of the heart through the 
diaphragm; that in abdominal disten- 
tion it was thought that gaseous dis- 
tention depended chiefly upon altera- 
tions in the interchange of gases 
between the gastro-intestinal tract and 
the blood. Thus the normal equilibrium 
of these gases could be upset by dis- 
turbances in the toxicity and motility 
of the gastro-intestinal musculature or 
by interference with the local fixation. 
Li pneumonia possibly the diminished 
capacity of the lung may thus be in 
part responsible for the distention com- 
monly associated with that disease. 

A discussion of the drugs that have 
been recommended to be used to combat 
distention of this nature follows, with 
the conclusion that none of them was 
satisfactory in all cases. Impressed by 
the report in 1933 of Paine, Carlson and 
Wangensteen, describing a form of con- 
tinuous lavage of the duodenum by 
means of a nasal tube to relieve post- 
operative distention, nausea and vomit- 
ing, the authors introduced a modifica- 
tion of this apparatus to be used in the 
management of abdominal distention in 
lobar pneumonia and other conditions 
producing distention. The modification 
of the continuous lavage of the duo- 
denum consisted in its application to 
rectal suction siphonage. The only dif- 
ference in the apparatus used by the 
authors and that described by Paine 
and his associates was the substitution 
of a soft rubber rectal tube for the 
Levine duodenal tube. The technique 
of its use consisted in giving a cleans- 
ing soapsuds enema before the appara- 
tus was set in action and an attempt to 
keep the stools in a liquid state to pre- 
vent block of the tubes. This latter de- 
sideratum is obtained by the use of 
saturated magnesium sulphate solution. 
The use of the apparatus was continued 
as long as necessary to reduce the dis- 
tention and discontinued so soon as the 
distention was relieved, and was re- 
peated whenever necessary. The only 
untoward effect was tenesmus. The 
authors treated 100 cases and report 
control of distention in less than 24 
hours in most of the cases, only 18 per 
cent requiring a longer period for con- 
trol. Rectal irritation occurred in 13 
per cent; in 34 per cent the distention 
was controlled notwithstanding a fatal 


termination. It was concluded the pro- 
cedure gave added rest to the patients, 
that the need of bed-pan disturbance 
was reduced, the nursing problem was 
simplified, that it could be carried out 
in the home as well as in the hospital, 
that incontinence was infrequent and 
that it is safe, inexpensive and effective. 

Virgil E. Simpson, Louisville. 

Rattner, H. 

Stomatitis Due to Sensitization to 

Dental Plates. J. A. M. A., Vol. 

106, pp. S2S0-22S2, June 27, 1936. 

Stomatitis due to sensitization to ma- 
terial in dental plates is a condition not 
generally recognized by dentists or phy- 
sicians. The author presents three 
cases who developed stomatitis after 
changing their dental plates or having 
their old ones repaired with new ma- 
terials. 

The severest of the cases was char- 
acterized by burning tongue, excessive 
salivation, soreness of the mucous mem- 
branes of the entire oral cavity, nausea, 
eructations and a thick discharge from 
the mouth occurring towards the end of 
the day. Examination revealed a mark- 
edly inflamed mucous membrane with 
serous exudation. The other cases were 
of less severity. In two of the cases 
there was a positive patch test where 
the plate was applied to the arm. 

The composition of the material from 
which dental plates are made is a trade 
secret, but enough is known about them 
to indicate that they contain substances 
which may be irritating to susceptible 
cases. 

Francis D. Murphy, Milwaukee. 

Mentzer, Stanley H. 

Obstructive Cholecystitis. S. G. 0., 

Vol. 62, No. 5, May, 1936. 

The author discusses Obstructive 
Cholecystitis with particular reference 
to acute obstructive cholecystitis and 
ite sequelae. He discusses the progres- 
sive steps in the pathology of acute ob- 
sti’uctive cholecystitis to empyema 
which is the eventual outcome. In this 
connection he points out that the mor- 
tality in the treatment of acute cholecy- 
stitis will be decreased if the obstructive 
lesions are differentiated, clinically, 
from the non obstructive. Dr. Mentzer 
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is of the opinion that acute cholecystitis that cannot be 
differentiated clinically, should be operated upon within G 
to 48 hours after the patient enters the hospital. 

In dealing with nomenclature applied to gall bladder 
pathology, the author suggests that the term “Acute Ob- 
structive Cholecystitis” be applied to the suddenly ob- 
structed and acutely inflamed gall bladder which is still 
filled with bile. The adjectives fibrinous, phlegmonous, 
and gangrenous may be added to define the pathological 
condition further, if desired. The terms “hydrops” and 
“empyema” are used to designate the obstructed gall blad- 
ders, filled with mucus or pus. Acute and subacute ex- 
acerbations of these are indicated by these adjectives. 

The progression of the pathological condition from acute 
obstructive cholecystitis to hydrops and finally to empyema 
is dependent upon the time element and upon the presence 
of old or recent infection. If these could be determined 
clinically, the type of obstructive disease might be antici- 
pated. It is usually impossible, however, to determine 
which colic, if any, resulted in complete obstruction and 
it is even more difficult to decide when the onset of fresh 
infection has occurred. Under these circumstances, it is 
not surprising that so few correct pre-operative diagnoses 
of the exact stage of the process are made. 

Dr. Mentzer thinks it is unfortunate that surgeons too 
often content themselves with a diagnosis of acute cholecy- 
stitis and then treat the patient conservatively to await 
subsidence of the acute infection. In his own experience 
the mortality with excessive conservatism was 5G7o. This 
has been reduced by more accurate diagnoses and by 
earlier surgical intervention to 15% in obstructive cholecy- 
stitis. Their mortality with peifforated gall bladders with 
delayed operation was 55% in 1932 and with early opera- 
tion 41%. At present it is 44 and 11% respectively. 

He states that if the acute cholecystitis is so marked 
that abdominal rigidity prevents the palpation of a mass 
and therefore prevents us from differentiating the ob- 
structed from the non-obstructed forms of acute cholecy- 
stitis, as well as inhibiting the differential diagnosis of the 
three types of obstructive cholecystitis, then we should ob- 
serve the patient for 6 to 48 hours before instituting 
surgical therapy. If fever, leucocytosis, tenderness, and 
rigidity have not definitely subsided in this period, surgical 
exploration should be done for we know we are dealing 
with an advanced, acutely inflamed gall bladder. Under 
this policy, the author states, their mortality has decreased. 

The author reviews 149 consecutive gall bladder opera- 
tions performed on the University of California service at 
the San Francisco Hospital in the past G years; 51 of 
these were for obstructive cholecystitis. Most of the ob- 
structive lesions wore encountered in women (12%) and 
the major number of the patients were in the age group 
40 to 00 years. Fight per cent of the patients having 
hydrops, 12% of those having empyema and 30% of those 
having acute obstructive cholecystitis states that tho.v had 
never suffered from any symptoms that might be even 
suggestive of previous cholecystic disease. The tempera- 
ture curves were highest in the empyema cases and lowe.st 
in the hydrops. Jaundice had not been observed by any of 
the 10 patients who had acute obstructive cholecystitis and 
only 2 of the 24 who had hydrops had had any icterus. 
Neither of these groups had jaundice with the present 
illness. Of the 17 having empyema however, G were icteric 
while in the hospital. , 

Most of the operations performed on the 51 case.s ot 
obstructive cholecystitis were cholecystectomies but the 
author feels that, even at that, an unduly high percentage, 
35% wore cholecystostomies. The author feels that chol- 
ecystostomy is often the operation of choice, particularly 
in the aged, debilitated, and very ill, but when done, it 
should be remembered that a cholecystectomy will pro 
ablv be necessary later. 

Charles T: Sturgeon, Los Angclc.s. 
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srARTiN, Kirby A. 

HMidinc Hydrochloride Versus 
Diet and Alkalis in Treatment of 
Peptic Ulcer. J. A. M. A., Vol. lOG, 
y. H6S, Apiil 25, 1936. 

Histidine was first used by Weiss 
and Aron of Strasbouig in 1933. They 
based their York on experimentally 
produced ulcer by the Jlami- Williamson 
technic, Y'hich Y'as tieated by the in- 
jection of histidine. Since the use of 
this substance began, there have been 
many favorable clinical repoits con- 
cerning its efficacy in the treatment of 
peptic ulcer in human subjects. Be- 
cause of these reports, a series of 41 
selected patients nith acute symptoms 
and ladiologic signs of peptic ulcer 
were treated with the substance. 

The histidine %vas given intramuscu- 
larly. All but three of the patients 
were kept ambulatory, and their diets 
were not changed. The immediate re- 
sponse to this theiapy was prompt and 
uniform. Thirty of the patients rvere 
relieved of their symptoms at or before 
the conclusion of the treatment. Four- 
teen of these shorved X-ray evidence of 
a healed ulcer and twelve showed a 
crater still present. Eleven showed no 
improvement. 

The patients were observed for from 
six months to one year. At present, 
thirteen are symptom free and twenty- 
six have had relapses. Of the twelve 
rendered symptom free, but in whom a 
crater persisted, only three have re- 
mained sjunptom free, u’hereas of the 
fourteen rendered sjTnptom free in 
Y’hom no crater could be demonstrated, 
ten have remained so. 

A second, or control group of 40 
similar cases was selected and put upon 
the diet-alkali rfegime. At the end of 
four weeks, a period corresponding to 
the histidine treatment, thirty-one were 
symptom free. They were observed for 
one year. Sixteen have remained symp- 
tom free and twenty-six had relapses. 

The symptomatic and radiologic re- 
sponse of the patient in the histidine 
series was not quite as good as that in 
the diet-alkali regimen series, in either 
the initial or the sustained effects. 

The clinical improvement following 
histidine therapy appears to be sjoupto- 
matic and transient. Histidine meiely 
alters the rhythm of the ccuise of 
peptic ulcer. It showed no constant 
effect on the secretion of hydrochloric 
acid in this series. The indications for 
histidine hydrochloride therapy ate 
limited and results are not as good as 
pieviously thought. 

Francis D. Murphy, Milwaukee. 

Meyer, K. A., and Rose, P. A. 

Regional Enteritis (non-specific). 
S. G. 0., VoL 62, No. G, pp. 977-988, 
June, 1936. 

The authors lepoit a series of eight 
(8) cases of regional enteritis seen 
during the last two yeais. The path- 
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Hfs trouble started 

A LONG TIME AGO 



So MANY people have no real idea of the cause 
and effects of common constipation. Frequently, 
they treat it too lightly and develop a run-down 
condition. Tlieir lowered resistance may he the 
first step to serious illness. Tlien only do they 
see the doctor. Others try to dose themselves — 
often with harmful results. 

If they could only he impressed with the fact 
that constipation is usually due to insufficient 
“hulk” in meals. Its correction is largely a mat- 
ter of proper diet Kellogg’s ALL-BRAN’ is a 
pleasant, convenient source of gentle “hulk.” It 
is not hroken doivn in the hody as much as the 
“hulk*’ in fruits and vegetahles. So ALL-BRAN 
is often more effective. 

Scientific tests have sliomi that Kellogg’s ALL- 
BR AN is a natural laxative food for normal people. 
It maj- he served as a 
cereal with milk or 
cream ; sprinkled over 
soups, salads, or other 
cereals; or cooked into 
muffins, breads, waffles, 
etc. Sold hy all grocers. 

Made hy Kellogg in 
Battle Creek. 

T/ic natural food 
TII.\T COnnECTS CONSTIPATION 
duo to innufficient “bull:-’ 



ological process may be divided into three stages: (n 
acute regional enteritis. (2) chronic hypertrophic enteritis 
with stenosis of the lumen, and (3) chronic enteritis compli- 
cated by external or internal intestinal fistula. The process 
is usually sharply demarcated at the ileocecal valve and 
may or may not end abruptly at a point proximal to the 
ileocecal valve. A thickened edematous mesentery may 
indicate perforation between its leaves and may be an indi- 
cation as to treatment to be followed. Abscesses in the 
mesentery may rupture into other loops of bowel or into 
the colon to establish a fistula. 

The symptoms of regional enteritis may be divided into 
four groups according to Crobu: (1) segus of an "acute 
surgical abdomen,” (2) symptoms of ulcerative colitis, (3) 
symptoms of chronic obstruction of the small intestine, 
and (4) persistent intestinal fistula following drainage of 
an abdominal abscess. The symptoms in one-half of the 
author’s cases simulated acute appendicitis. Recurring 
colic-like intermittent pain of acute intestinal obstruction 
was present in three of the cases. No case had a history 
of diarrhea. A moderate leukocytosis was present. Roent- 
gen ray examination of the gastro-intestinal tract is en- 
tirely negative, or shows a filling defect in the terminal 
ileum. In the advanced cases the string sign of Kantor 
may be seen. 

The treatment of acute regional enteritis depends on 
the stage of the process. If the mesentery is not involved 
and there is no obstruction, conservative treatment may be 
chanced. If the mesentery is thickened and edematous, or 
there is a fistula present, wide resection of the diseased 
parts is necessary. 

Eight cases are reported in detail. Fourteen figures ac- 
company the article. 

Nelson M. Percy, Chicago, 

Alvarez, W. C. 

Severe Gastric Hemorrhage Produced by Violent Ab- 
dominal Massage. J. A. M. A., VoL 107, p. ISi, July 
11, 1936. 

Severe exertion involving the abdominal muscles may 
produce a gastric hemorrhage in patients wth peptic 
ulcers. The case here reported is that of a man who had 
had symptoms of a duodenal ulcer since eleven years of 
age. He placed himself In the hands of an irregular practi- 
tioner who placed a large electrode on the lower abdomen 
and sent through him a rhythmically interrupted current 
which caused severe contraction of the abdominal muscles. 
He became severely distressed and vomited up large quanti- 
ties of blood. He was almost completely exsanguinated, 
and had to be transfused several times. From this it is 
obvious that abdominal massage, or excessive use of the 
abdominal muscles is contraindicated in peptic ulcer. 

Francis D. JIurphy, Milwaukee. 

EXPERIMENTAL PHYSIOLOGy 

Bollman, j. L., AND Mann, F. C. 

The Influence of the lAvcr in the Formation and De- 
struction of Bile Salts. Amer. .four. Phys., 116, No. 1, 
2U-22i, June, 1936. 

The authors using the method of Gregory and Pascoe 
studied bile salts in bile, urine, and blood under various 
conditions. They find that in the normal dog bile salts are 
not detectable in the blood and urine; on intravenous in- 
jection of glycocholates or taurocholates, only a .small 
amount is recovered in the urine and feces, while thej 
disappear fi'om the blood quite rapidly. With complete 
hepatectomy, bile salts are not detectable in the blood and 
urine; and injected salts are practically quantitatively re- 
covered in the urine within twelve hours. With complete 
biliary obstruction bile salts increase in the blood and 
urine; the bile salts in the blood remain markedly increased 
for about tivo weeks and then drop to a low, but detectable 
level at which they remain, urinary output of bile salts 



Help Step Up 
The Appetite 

DURING 



PREGNANCY 

The critical period of pregnancy and lactation 
increases the demands made upon the mother’s 
bodily resources by the developing fetus. She needs a 
highly nutritive diet, which imposes the least possible 
strain upon her unstable digestive apparatus — food 
which pleases the palate and will be readily assimilated. 

Here is where Ovaltine serves as a valuable 
dietary adjunct. Ovaltine is a homogeneous pure 
food concentrate, prepared in vacuo from high 
diastatic malt extract, milk and eggs. Among other 
reasons it is recommended because: 



MILK CURD 
Without Ovaltine 



1. It is light, easily digested, and increases the case 
of digestion of milk on account of the formation of 
fine, soft curds. 

2. It has appetite and taste appeal. Due to its Vita- 
min B content it helps build the desire for other foods. 

3. It supplements the diet with essential proteins, 
fats, carboiiydratej;, vitamins, iron and the bone- 
forming elements, calcium and phosphorus. It is a 
good source of Vitamins B, D and G. 

4. It is well adapted for betwccn-mcals feeding as it 
is easy to prepare. 

As a Galactagogue 

Clinical experience over many years has conclusivc.y 
shown that Ovalfinx has .specific galactagogue prop- 
erties. As the result of its use a marked improvement in 
the flow and quality of the milk generally follows. 
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remains fairly constant thi-oughout the 
course. 

Intravenous injection of bile salts in 
animals with complete obstruction, re- 
sults in increased urinary excretion, but 
recovery is about 60% as compared 
to 95-100% in hepatectomized dogs. 
Urinary output of bile salts in animals 
with complete obstruction is one-half 
to one-third the amount excreted by 
animals with biliarj' fistulae. Hepato- 
toxins markedly diminished the bile salt 
level in blood and urine in these animals 
as well as in the bile of bile-fistula 


dogs. The authors conclude that the 
data is evidence of hepatic production 
and also destruction of bile salts, and 
that hepatotoxins alter the process of 
formation. 

I. S. Cherry, Chicago. 

Bettman, Ralph Boerne, and Tan- 
NENDAUM, William J. 

. Gall Bladder Contractility After 
Blood Transfusion. J. A. M. A., 
Vol. 106, pp. 1376, April 18, 1936. 
•Ivy was the first to isolate cholecy- 
stokinin from the mucosa of dogs and 


IN SALT-POOR, LOW FIBRE, 
RESTRICTED DIETS 

Your dietary in junctions, in a variety of abnormal 
conditions, both functional and organic, present this 
annoying corollarj' problem: How to maintain ade- 
quate intake of the protective minerals and vitamins? 

Properly-cooked sieved vegetables^ unseasoned, are 
of course an answer to this question — but ordinarily 
only at the cost of much time and nuisance on the 
part of those caring for the patient — and even then 
with considerable doubt on your part as to the nutri- 
tional values being adequately retained until the 
patient actually ingests the vegetables! 

Therefore, may we draw your attention to the fol- 
lowing brief facts about how Gerber’s strained vege- 
tables solve this problem: 

All Gerber’s vegetables are (a) raised from pedi- 
greed seed (b) in selected soils (c) under strict 
supervision (d) picked at sunripeness (e) rushed to 
inspected kitchens for prompt cleansing and (f) 
Shaker-Cooking (g) in closed systems, under con- 
trolled temperatures, with only vacuum evaporation 
of moisture, the better to conserve vitamin and 
mineral values — and (h) packed joi-seasoned to 
await your instructions. 
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demonstrated that the contractility is 
initiated by a hormone.' Sandblom ap- 
parently proved that this hormone is 
■transmitted by the blood by showing 
that in fasting individuals the gall blad- 
der contracted after receiving blood 
from a donor who had previously eaten 
a fat meal. 

Bettman and Tannenbaum selected 
nine healthy individuals, gave them a 
breakfast high in fat content and with- 
drew blood from them in an hour and a 
half after the ingestion of the meal. 

A patient who had a normal concen- 
tration of dye in the gall bladder and 
normal emptying of it, but who also 
had one calculus, was selected. The 
gall bladder dye was given in the eve- 
ning, and in the morning the film 
showed a large distended gall bladder 
and good concentration. One hundred 
cubic centimeters of high lipoid serum 
was given and X-rays taken ten 
minutes, one-half hour, one hour and 
two hours later showed no emptying. 
After two hours the usual fat meal 
was given, and a film taken one hour 
afterward showed normal emptying. 

A similar experiment was tried with 
the transfusion of whole blood with the 
same results. 

The conclusion was reached that 
neither high lipoid content scrum or 
whole blood transfusion from a patient 
W’ho has recently had a fatty meal will 
cause contraction of the gall bladder. 

Francis D. Murphy, Milwaukee. 

NUTRITION 

Miller, D. K., and Rhodes, C. P. 

The Effect of Liver Extract on the 
Small Intestine of Patients nnth 
Sprue. Am. Jour, of the Med. Sel, 
p. 453, April, 1936. 

A clinical study of a group of patients 
with sprue was made and it was ob- 
served that fiatulence, intestinal dis- 
comfort, cramps and diarrhea recurred 
unless a sufficient amount of liver ex- 
tract was given' frequently. The in- 
testinal dysfunction was independent of 
the anemia and larger quantities of 
liver were necessary for its control than 
for that of the anemia. This suggested 
a relationship between liver extract and 
intestinal activity. 

Characteristic morphological altera- 
tions of the small intestine of patients 
with sprue were found b.v X-ray studies 
and consisted of: 1, a segmental dis- 
tribution of barium, produced, it is 
inferred, by abnormal motility of por- 
tions of the small intestine; 2, a varia- 
tion of contour and caliber of the 
intestinal segments; 3, a distorted 
mucosal pattern, especially of the duo- 
denum and jejunum, but often of the 
ileum as well; 4, an outline of the^term- 
inal ileum which appears straightcr 
than normal and gives the impression 
of a lack of pliability of the intestinal 
wall. The authors report a case of 
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sprue exhaustively studied and followed 
for three years. She was gravely ill. 
Under large doses of liver extract in- 
tramuscularly, her profound anemia 
improved, there was a reticulocyte re- 
sponse of 42% and in 7 weeks her r.b.c. 
were 4,170,000 and hgb. 73%. Diarrhea, 
which was present before treatment 
was begun, was immediately checked 
but recurred if a longer period than 
two weeks elapsed between injections 
of liver extract. Roentgenray exami- 
nations made in the presence of diar- 
rhea and after its cessation demon- 


strated that the segmental distribution 
of the barium throughout the small in- 
testine and a residue of barium in the 
stomach for 6% hours with the diar- 
rhea gave place to a smooth continuous 
outline of the barium throughout the 
small intestine and the stomach was 
empty in two hours. 

Summary: 1. Roentgenologic evi- 
dence of abnormal form and function 
of the small intestine of a patient with 
sprue, without anemia but with diar- 
rhea is presented. 


2. A return toward normal form 
and function, as evidenced by roentgen- 
ologic study, as well as the disappear- 
ance of symptoms followed the injection 
of liver extract. 

3. _ It is suggested that liver extract 
administered parenterally conditions 
the functional activity of the small in- 
testine. 

Allen Jones, Buffalo. 

Blotner, Harry. 

Effect of Alcohol on Digestion by 
Gastric Juice, Trypsin and Pan- 
ercatin. J. A. M. A., Vol. lOB, S3, 
June 6, 193 B. 

The author had previously found that 
alcohol prevented the digestion of in- 
sulin by gastric juice, trypsin and pan- 
creatin, and it appeared that alcohol 
had either destroyed or inactivated the 
enzymes. Since an in vivo inactivation 
of enzymes in drunkards might help to 
explain their neuritis on the basis of a 
food deficiency state, Blotnor carried 
his experiments further. Normal gastric 
juice freshly collected failed, when 
mixed with suitable amounts of alcohol, 
to digest egg white in any degree, and 
results were the same when commercial 
trypsin and pancreatin were tested in 
the same way. Blotner went further 
and tested the proteolytic activity of 
aspirated gastric juice from persons re- 
covering from prolonged bouts of heavy 
drinking and found that the proteolytic 
activity of the juice w'as absent. He 
noted, however, that those samples con- 
tained no free HCl, and proceeded to 
add HCl to the samples but still ob- 
tained no digestion of coagulated egg- 
white. He concludes that "considering 
the chronic alcoholic patient with poly- 
neuritis or deficiency disease, it would 
appear that the large quantities of 
liquor taken over a long period of time 
destroys digestive enzymes and thus 
prevents the proper digestion and as- 
similation of food.” Such a conclusion 
is scarcely justified in the sense in 
which the author means it. It is not 
unusual to find an achlohydria in an 
alcoholic but there is no proof that the 
patients pancreatic secretion is either 
absent or inactivated. 

Beaumont S. Cornell, Fort Wayne. 

ROENTGENOLOGY 

Harris, John H. 

Primary Jejunal Ulcer. Radiology, 
Vol. SB, No. J,, April, 1930. 

A case was recently examined in the 
Radiological Depai-tment of the Car- 
lisle Hospital in which there_ were 
found two perforated primary jejunal 
ulcers. 

H. S., male, aged 48 years, was seen 
by his family physician in September, 
1!)33, complaining of upper abdominal 
pain accompanied by vomiting of bile- 
stained material. There was some 
radiation of pain toward the right 
lower quadrant suggesting an appendi- 
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THE CONTINUOUS DRIP TREATMENT OF PEPTIC 
ULCER Becomes A Simple Routine With The NEW 

AUTOMATIC DRIP CONTROL 


The continuous dnp method in the treatment of peptic 
ulcers was suggested by the desirability of constant neutrali- 
zation of the excess hydrochloric acid, night and day. 
Excellent results, as evidenced by roentgenological examin- 
ation, have been reported. * • The continuous drip treat- 
ment requires a neutralizing agent that has high combining 
power and that can be administered in large volumes 
without toxic effects, and a simple, dependable apparatus for 
maintaining the continuous drip. • • THE CREAMA1.IN 
AUTOMATIC DRIP CONTROL facilitates the technique 
of the drip method of administration. The solution drips 
into the patient’s stomach, via a Levine tube, without 
quantitative or qualitative change, day and night. The 
apparatus is compact, sturdy, easy to operate, and requires 
a minimum of attention. • • Creamalin, a specially prepared 
cream of colloidal alummum hydroxide, is especially suitable 
as the neutralizing agent in the continuous drip treatment. 


It possesses the necessary combining power, combining 
with 14 volumes of tenth-normal hydrochloric acid by 
physical fixation in one hour. Creamalin is miscible with 
vrater and will not cause clogging in the apparatus. A pint 
of Creamalin diluted with three parts of distilled water can 
be administered every 24 hours as a continuous drip without 
disturbance to the acid-base balance and without toxic 
effects of any kind. • • Creamalin has been administered 
orally with satisfactory results, but it has produced its most 
spectacular results by the continuous drip method, especially 
in refractory cases. A number of these were bleeding peptic 
ulcers and others were cases where surgical intervention had 
been contemplated. • • In one institution alone 62 cases have 
been treated by the Creamahn Drip and, with one exception, 
x-ray evidence indicated healing of the ulcerated area within 
seven to ten days. • • Write for further information and 
material for clinical trial. 


CLEVELAND CHEMICAL ASSOCIATES • • • CLEVELAND • OHIO 
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ccal attack. The attacks subsided and 
he was seen three months subsequently 
with symptoms suggesting gastric 
ulcer. The symptoms were controlled 
by ulcer regime. In January, 1934, he 
developed another attack of acute ab- 
dominal pain accompanied by hiccoughs. 
At that time the white blood count was 
15,000. One %veek later the attack sub- 
sided. In March he was admitted to 
the hospital for a gastro-intestinal 
X-ray study. The stomach W'as of the 
cascade tjqie and contained a large 


amount of residue. Numerous fluid 
levels were seen in the large and small 
bowel. At times, during the fluoio- 
scopic examination, it seemed that an 
ulcer niche could be made out on the 
posterior wall of the stomacH in the 
region above the incisura angularis. 

Films revealed the presence of a fleck 
which led to the diagnosis of an ulcer 
on the posterior gastric wall. The ap- 
pearance of the distended colon with 
multiple fluid levels suggested lower 
bowel obstruction. For this reason a 


baiium enema was done one week fol- 
lowing the oral meal. Again the fleck 
was seen in the same position as it was 
one week before. As no barium nor 
bismuth had been given the patient 
during the interval, it was concluded 
that a small gastio-colic fistula existed 
which permitted the ulcer niche to fill 
during the enema examination. Upon 
the basis of this diagnosis an explora- 
toiy operation was pcrfoimed and no 
pathology was found by the surgeon. 
The appendi.x was removed and the 
patient made an uneventful recovorj-. 

On Nox'ember 1st, after feeling well 
during the interval, the patient had a 
1 ecurrence of upper abdominal pain and 
vomiting. The fluoroscopic examination 
xvas unsatisfactory because of vomiting. 
The patient went into shock and died. 
At postmortem, the abdomen was found 
to be filled with straxv-colored fluid. The 
intestines were matted together by a 
plastic exudate. An abscess was found 
in the left upper abdomen in a curve 
of the distal tiansverse colon. This ab- 
scess developed from two perforated 
jejunal ulcers, which were opposite each 
other, one on the posterior and one on 
the anterior wall, and were located four 
inches from the duodenal-jejunal junc- 
tion, and there were enlarged soft 
lymph nodes along the mesenteric at- 
tachment. 

Pathological report revealed no evi- 
dence of malignancy. 

Primary ulcers in this part of the 
bowel are quite rare and more laiely 
still is the diagnosis made before opera- 
tion. 

D. S. Beilin, Chicago. 

SURGERY OF THE LOWER 
COLON AND RECTUM 

Arena, Jay M. 

"Pyloric StricUirc Following the 

Ingestion of Muriatic Acid." South. 

Med. .Jour., 29 : 331 - 333 , March, 

1936 . 

Esophageal obstruction following the 
ingestion of lye is a rather familiar 
picture. Lye, because of its greater 
concentration over the epithelial lining 
of the esophagus, does its great corro- 
sive action there and, when diluted in 
the stomach, is relatively harmless. 
Acids, on the other hand, produce only 
a scorching effect on the esophageal 
mucosa, and then concentrate their 
effects in the region of the pyloius — 
even, at times, when taken in small 
amounts and low concentration. This 
scarring, which is usually slower in 
producing symptoms, may lead to 
rather complete obstruction. Its possi- 
bility should be realized and .symptoms 
caiefully looked for after acids arc 
taken— otherwise these symptoms may 
be confused with other factors. An in- 
teresting recovci’y in a child of two 
years following a Finney pyloioplasty 
is reported in the article. 

J. Duffy Hancock, Ixiuisvillc. 



KARICIN 

The adsorption, detoxification and elimination of irritatina, toxic sub- 
stances from the intestinal tract is quickly accomplished by the use of 
Karicin — a ricinolcatcd emulsion of colloidal kaolin with mineral oil. 

A sample of the new palatable Karicin and descriptive literature will 
be mailed to any physician upon request. 

THE WM. S. MERRELL COMPANY 

CINCINNATI, U. S. A, 
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NOTES 
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|0 many informative letters from practicing physicians reach 
I my desk concerning the wide adaptability of gelatine in thera- 
peutics, Knox Gelatine in particular, that I am presenting to you 
a fess’ of the suggestions submitted. 


■ 

A New Jersey pediatrician writes that he has been using Knox 
Gelatine with satisfactory results for children who show lack of 
muscle tone. He insists on Knox Gelatine because it is high in 
glycine content. Knox Gelatine cont-iins os-cr 25% of this amino- 
acetic acid. _ 


A ^^irgi^ia doctor writes relative to the use of Knox Gelatine 
in muscular dystrophies. He says, "we have been getting some vciy 
nice results from it.” The recommended dose of glycine for the 
treatment of muscular dystrophy and myasthenia gravis is 10 to 15 
grams daily. This can he supplied by giving Knox Gelatine in 
palatable recipes containing as high as 10% of the product. 


A Tennessee medical man tells us that in almost all asthenic 
conditions, especially muscular, svlicthcr the cause can be diagnosed 
or not, and regardless of other treatment and diet, he has the patient 
use Knox Gelatine in this manner; One of the four little envelopes 
(containing ounce) taken from a package of Knox Gelatine is 
dissolved in a little warm water. The glass is then filled with cold 
fruit juice and the patient drinks it at once. This gives almost Z 
grams of glycine. ^ 

A new brochure entitled "Glycine Therapy in Muscular 
Dystrophy and Myasthenia Gravis” is now available. This con- 
tains, in addition to useful recipes, abundant clinical references, 
colored and plain illustrations of muscle-tissue involvement and 
other interesting material. Request a copy. Simply write to Knox 
Gelatine Laboratories. 475 Knox Avenue, Johnstown, N. Y. 

Jamis E. Kr.ax, Cltnital Dirtctsr 

N O X 

SPARKLING GELATINE 

KNOX GELATINE LADORATOwEs 
475 Knox Avenue, Johnsfown, N. V. 

PJeasc send me laccsc clinical Iiccrarurc. 

Ntfwf 

Addrtii ........ 

Oij Statt 
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For bland diet therapy, 

especially ULCER cases— PABLUM 

TpAR too often the bland diet prescribed for gastric ulcer, colitis, and similar gastro-intestinal disorders 
is a deficient diet. An analysis made by Troutt of ulcer diets used by 6 leading hospitals in dif- 
ferent sections of the country showed them to be “well below the Sherman standard of 15 milligrams” 
in iron and low in the water-soluble vitamins.^ “Vitamin B would appear to be represented at a mainten- 
ance level in most cases,” writes Troutt, “but the possible relation of vitamin B to gastro-intestinal func- 
tion and appetite should make one pause before accepting a low standard.” 


tngm.Fc 

pcrIOOGm. 

PABLUW 


30fngm. 


- iO 


- *9 


Farina 




Although Pablum has 
a low fiber content it 
is 37 times richer than 
farina in iron and in 
calcium, 4 times richer 
i n phosphorus, and 
4% times richer in 
copper. 


Lotv in Fiber — High, in Iron 

Pablum is the only food rich in a wide vari- 
ety of the accessory food factors that can 
be fed over long periods of time without 
danger of gastro-intestinal irritation. Its 
fiber content is only 0.9%. Yet Pablum con- 
tains 37 times more iron than farina and is 
an excellent source (+ + +) of vitamins B 
and G, in which farina is deficient. Supply- 
ing 8% mgms. iron per ounce, Pablum is 8 
times richer than spinach in iron. 


Rich in Vitamin: B ^ 

The high vitamin B content of Pablum as- 
sumes new importance in light of recent 
laboratory studies showing that avitaminosis 
B predisposes to certain gastro-intestinal 
disorders. Apropos of this, Cowgill says, 
"Gastric ulcer is another disorder which 
can conceivably be related to vitamin B de- 
ficiency. Insofar as the treatment of this 
condition usually involves a marked restric- 
tion of diet the occurrence of at least a 
moderate shortage of this vitamin is by no 
means unlikely.’” 


Rcnuirlno no further cooking, Pablum Is especially valuable during fho healing stage of ulcer when the patient Is back at 
work but still requires frequent meals. Pablum can bo proparod quickly and conveniently at the olllce or shop simply by 
adding milk or cream and salt and sugar to taste. Pablum has the added advantage that It can be prepared In many 
varied ways— in muffins, mush, puddings, Junket, etc. Further, Pablum Is so thoroughly cooked that Its ccrcal-sfarch has 
been shown to be more quickly digested than that of farina, oatmeal, cornmeal, or whole wheat cooked four hours In a 
double boiler (studies in vitro by Ross and BurrllP). In addition to the above advantages, Pablum Is the only base-form- 
ing cereal (except Mead’s Cereal which Is the uncooked form of Pablum). 

Pobtuni (Mead's Cereal thoroaphly cooked) consists of lokcatmeah oatmeal, cornmeal, wheat cmhyro, alfalfa, yeast, beef 
bone, iron salt and sodium chloride, BiblioEraphy on request. 

MEAD JOHNSON & COMPANY - - Evansville. Indiana, U. S. A. 


Please enclose professional card when rcquestlni; samples of Mead Johnson products to cooperate In preventing their teaching unauthorized persons. 



TNDICATED in hepato-biliary dis- 
orders when dependable cholagogue 
and choleretic action is desired. 

In prescribing Exicol you have the 
advantage of an effective therapeutic 
agent checked in the animal labora- 
tory and clinically. 

Eadcol therapy is bcised on latest 
known and accepted physiologic 
principles governing the biliary ap- 
paratus. 

ACTION : 1. It stimulates gall bladder evacu- 
ations (Cholagogue) and 
2. Increases bile flow from the liver 
(Choleretic). 

DOSE: 2 capsules t.i.d. a. c. 

In boxes of 36 and 100. 

Literature anti samples on request 

Brooklyn Scientific Products 
Company, Inc. 

80 Fourth Ave. New York, N. Y. 


PROFESSIONAL 

STATIONERY 

Introductory Offer 


500 Each 

Letter Heads, SVzxS'/i 
Envelopes, S'/jxO'/j 

500 Each 

Statements, SVixSVi 
Envelopes, SVjxG’/z 

500 Each 
Letter Heads 
Statements & 
Envelopes 


[3 

[3 

h 


50 

Prepaid 

85 

Prepaid 

Prepaid 


Stationery Printed on 20 lb. ^Vhite 
Caslon Bond 

(Remittance Must Accompany Order) 

10% Additional West of the Mississippi River 
SAMPLES SENT ON REQUEST 


MARVEL SALES CO. 


360 No. Michigan Ave. Chicago, 111. 


Professional Stationery of Quaiity 


•150 







Fig. 4. Rehfuss tube passing through the esophagus into 

the stomach, with the angulated portion protruding through Fig. 6. Showing perforation extending through the pos* 
the v/ali of the esophagus. terior wall of the trachea. 
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Fig. 5. Perforation through the wall of the esophagus. 

Fig. 3. Cardiospasm with moderate dilatation of the 
esophagus. 



Fig 4 Rchfuss tube passing through the esophagus into 

the stomach, with the angulated portion protruding through Fig. 6. Showing perforation extending through the pos- 
th- wall of the esophagus. terior wall of the trachea. 





459 


Koiilstaedt and Helmer — A Study of the HirpuKic Acid Excretion as a Test of Hepatic Function 


until pastrostomy was performed the patient lost 85 
pounds (38.6 kp.) ; followinp insertion of the tube, how- 
ever, he ropained 26 pounds (11.3 kp.). In spite of the 
pronounced dysphapia, fluids would occasionally pass from 
the esophapus into the stomach. 

Rocntgcmscoplc and csophagoscopic examination re- 
vealed cardiospasm (Pip. 1). Dilatation of the cardia and 
closure of the pastric stoma relieved the patient of his 
symptoms. 

Case 2. A man, forty years of ape, was e.vamincd 
Aupust 8, 1933. In December, 1032, he had been ill with 
influenza for about three weeks. About the time he was 
able to be up he was injured in an automobile accident 
and suFcrcd considerable trauma over the abdomen, asso- 
ciated with the vomitinp of blood. A week later ho vomited 
a larpe amount of blood. This was repeated throe days 
later, and then, for two or three weeks, he noted tarry 
stools. By the first of April, 1933, he was able to be out 
of bed, but soon after this he noted a burninp pain in the 
epipnstriuni associated with hiccouphs and obstruction to 
solid food in the lower portion of the e.^ophapus. The pain 
soon dis.appeared but the dysphapia became more pro- 
nounced. 

Examination revealed a benipn stricture in the lower 
portion of the esophapus (Pip. 2). Dilatations were car- 
ried out and, at the end of the last trc.atmcnt in December, 
1935, the patient was oatinp normally and his pcneral con- 
dition was excellent. 

Case 5. A woman, sixty-six years of ape, was well until 
June, 1921, when she sufTcred a severe injury in a rail- 
road wreck. Several ribs wore fractured, and there was 
considerable abdominal pain associated with the passapo 
of blood by bowel. Followinp this accident the patient 
continued to have attacks of cpipastric pain which was 
projected substernally to the nock and lower jaw. Two 


months later occasional obstruction to food at the cardia 
was noted. 

The dysphapia very gradually became worse and at the 
time of her first examination at this Clinic, in October, 
1931, a diapnosis was made of cardiospasm (Fig. 3). Dila- 
tation of the cardia was followed by almost complete relief 
from dysphagia, but the attacks of pain, although not so 
severe or so frequent, continued until the time of the 
patient’s last examination in April, 1936. 

Case 4. A man, twenty-nine years of age, who had 
previously been in excellent health, 'was in an automobile 
accident April 4, 193C. He was struck in the chest by the 
steering wheel. Immediatelj' followinp this he suffered 
severe substcrnal pain which was increased on respiration ; 
there were cough and expectoration of bloody sputum, and 
the temperature rose to 102 to 104° F. Five days after the 
accident the patient began to have difliculty in swallowing, 
and any attempt at ingestion of fluids was followed by 
severe attacks of coughing. A Rehfuss tube had been 
introduced for feeding. 

The patient was bi'ought to this Clinic for examination 
two weeks after the accident and his condition on admis- 
sion was quite critical. He was coughing up large amounts 
of foul, purulent sputum and had a continuous fever, w'ith 
rapid respiration and an increased pulse rate. Roentgeno- 
graphia examination of the thorax re\’oalcd the tube in 
the stom.ach; there was a larpe anpulated section of the 
tube that apparently had passed through the esophageal 
wall (Fig. 4). From this finding it was concluded that 
perforation of the esophagus had occurred and that the 
tube was protruding into the mediastinum. Sudden term- 
inal hemorrhnpe occurred two days after admission. 

Postmortem exannnation revealed a longitudinal rup- 
ture, IVi inches (3.7 cm.) long on the anterior wall of the 
esophapus and the posterior wall of the trachea (Figs. 5 
and 6). This rupture communicated with the mediastinum 
and gangrenous mediastinitis was present. There was 
very little evidence of external injury. 


A Study of the Hippuric Acid Excretion as a Test of Hepatic Function"^ 

By 

K. G. KOHLSTAEDT, M.D. 
and 

0. M. HELMER, Ph.D. 

INDtANAPOUS. INDIANA 


^T^HE measurement of hepatic function is especially 
difficult becau.se of the tremendous reserve capa- 
city of the liver and because of the multiplicity and 
interrelation of its functions. Wien the change is 
ivithin the limit of the physiological I’cserve of this 
organ, the determination of the amount of hepatic 
-damage cannot be measured with any degree of ac- 
curacy by the majority of the clinical tests now in 
general use. Tests measuring carbohydrate meta- 
bolism or excretoiy function may be entirely normal 
even when the physiological detoxification mechanism 
may be markedly impaired. It is in only the most 
severe and advanced instances of hepatic damage that 
we are likely to find all functions of the liver impaired 

•^rrom the Lilly Lahiirntorict for Cllnicnl Research and the Department 
of Me<liclne, Indianapolis City Hospital. 

Submitted June 6, 1930. 


to an equal degree. The detoxification mechanism of 
the liver is one of the more important functions of 
this organ, ns failure of this mechanism may produce 
metabolic dysfunction in other organs of the body. 

In 1933, Quick (1), who studied the detoxication of 
noxious substances by conjugation with glycine, pre- 
sented a method for testing the detoxifying function 
of the liver. Following the work of Bryan (2), Quick 
devised a clinical tost in which sodium benzoate was 
administered orally and the amount of hippuric acid 
e.\creted in the urine during a four-hour period de- 
termined. After the work of Bunge and Schmeide- 
herg (3), and until recently, the site of the conjuga- 
tion of sodium benzoate and glycine was believed to be 
in the kidney. These investigators used dogs in their 
experiments but Quick (4) repeated their work using 
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Table I 

Thw (jroup is composed of individuals shoiviitff no clinical evidence of liver damage (tliai is, no jaundice and ?io 
cnlargoncnt of the liver). In each case the Wassemiann teas 7 icgativc 








1 



1 

Cnsc 


- Sex and 

Blood N.P.N. 

Urea Clearance 




No. 


Ajtc 

mp. per 100 c.c. 

'/c of normal 

•4 hrs. 

Method 

Comment 






crm. 



1 


M. 


104 

S.08 

Ext. 

Normal 



35 





2 


M. 



01 

2.97 

Ext. 

Normal 








3 


M. 


136 

3.62 

Ext. 

Normal 



20 






1 


M. 


89 

3.33 

Ext. 




32 






5 


M, 

__ 

159 

3.69 

Ext. 

Normal 



19 






(, 


M. 

40 

30 


3.00 

Ext. 

Only ilinKnoais hysteria. 

7 


F. 


90 

2.93 

Ext. 

Lnparatomy for cholelithiasis j no 



50 





stones ; normal ^rnJl bladder. 

8 


r. 

30 

34 

— 

3.00 

Ppt. 

Lymphosarcoma (provctl by biopsy). 

9 


F, 

30 


3.20 

Ppt. 

Gonorrheal arthritis of riyht knee. 



23 






rabbits. He believed that in man, as in the rabbit, the 
site of the conjugation, as well as the site of the 
synthesis, of glycine is in the liver. 

Bryan was the first investigator to report the use 
of sodium benzoate as a liver function test but he was 
primarily interested in its use as a kidney function 
test. Quick (1, 5) reported two series of cases of 


various types of liver disease which were studied by 
means of the hippuric acid test. Vaccaro (G) reported 
a series of 44 cases and Snell and Plunkett (7) re- 
ported a series of 38 cases. The results published in 
all of these reports indicate that this test furnishes 
an accurate and reliable method of testing the detoxi- 
fying function of the liver. Although Quick described 


Table II 

Alt of these cases were diagnosed clinically as Alcoholic Cirrhosis. There mas definite enlargement of the liver 
mith ascites in every case. All showed negative Wassemnmns. 


Cn«c 

No. 

Sex and 
Are 

Jaundice* 

Blood 

N.P.N. 

mrr. per 

100 c.c. 

Urea 

Clearance 

^.r of 
normal 

Benzoic Acid | 

Excrctctl I 

in 4 hrs. j 

CTD. j 

Method 1 

1 

t 

Comment* | 

1 

1 

10 

I*. 

45 

None 

39.0 

— 

0.983 j 

1 

Ppt. 1 

) 

LnrKO amount of fluid in abdomen. | 



None 

— 

— 

1.18 1 

i ! 

Ppt. ^ 

4 months later; no fluid present. | 

li 

M. 

35 

lot 

— 

1 

1 

! j 

1.90 

Ppt, j 

Taken nt lime of admission. j 


None 

— 

I 

2.70 ! 

Ppt. i 

4 months later— nt end of period of J 
hospitalization; markedly improvcil 
elinicnlly. 1 



None 

— 


2.02 

Ext. 

1 

Rcnilmitle<I to hoipitnl 10 montlH { 
Liter; condition the *i.imc clinically | 
as on first admission. j 

12 

M. 

‘3 

=2t 

35 

1 ~ 

1.19 

Ppt. 

Advanced case of cirrhosi". 

{ 


- 

— 

149 

1 

1.01 1 

i Ext. 

One week Inter: died Fo\emI wcels i 
nfter thi'! tcot (if sudden hcmnrrhare. , 

U 

M. 

10 

None 

27 

1 

1 “ 

1.28 

1 Ext. 

Vcr>' larj'O Hver uith nscite^. s 

1 1 

M 

CO 

None 

1 — 

‘ 79 

1.00 

Ext. 

Bromsulphalein test Kho%ve<i 30''p re- i 
tention In 30 minutes fA). i 

u 

M. 

7'* 

34t 

— 

98 

0.3S 

j Ext, 

Bromsulphnlein test sho%\e<l hO'r rc- 
j tention ; died following exploratory j 

1 lapnrotomy (A). 


•In this n^() thr «urrrtvJintr Inble^ 

* icteric infiex. 

i ~ «erarn MItruhtn mr. per 1*^0 c.c. 
(A) cti'ifirrrfd by nuinp-y. 
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Table III 

This group is composed of eases diagnosed as syphilis from hisiory and positive serology. In each case the 
Wassermann was four plus at the time of examination 


1 

( 

i No. 

Sex A ml 
Arc 

1 

thee 

llepntSc* 

Knitirre- 

mont 

Ulfvofl 1 

NM\N. ; 

mir. j>or } 

100 c.e. 1 

Uren 

Clenranec 

of 

normtil 

} IJenzoic Acid ' 

1 nxcreteil [ 

\ in 4 hrs. ‘ 

j i--™- 'i 

Method 

! 

j Comment 

1 

} 

“1 

[ M. 

r.r, 

t 

ii7t ; 

.t a. 

-I 

1 

33 1 

( 

— 

{ o 07 ^ 

I 1 

rpt. 

f Not on treatment. 

I 

4Qt 

‘ 

( 

} 

— 

! 2..5!> 

1 

Dpt, 

^ 2 months lotfr; ollnicnlly Krratly im- 
1 proved : size of the liver ap* 

^ parcnlly the Bame. 

IT 

1 M. 

50 

L 2 : 

None 

i 

no : 

I 

— 

( 

! 3.07 

1 

1 

ri>t. 

Chnrcrc 3 months before jaundice; 

' received one injection of neoar- 
sphcnnminc. 

1 

1 

»• rt* 

•f 

35 

— 

1 J.!>4 

t , 

> 1 

Dpi. 

< Um! jrumma of nrm; several previous 

1 nttncKs of jaundice followint: 

' neoarsphonamino. 

1 

ID 

xr. 

44 

4t 

~ — 

35 

— 

' 2.10 ‘ 

Ppt. 

1 JTepntic onharKement with larpc 

1 amount of ascites. 

20 

1 Is- 

N*o*'e 

N’t) ‘JO 

5 \ 

— 

2.?3 

Ppt 

1 No evidence of hepatic damneo. 

( 21 

Xf. 

50 

2.4t 

i 4- 

30 

— 

f 2.72 1 

Ppt. 

' Ascites; had had no treatment. 

1 

1 

M. 

55 



— . < 


, 1.000 

Fxt. 

Ascites; no treatment- 

' 23 

f 

I*. 

52 



Zi 

— 

2.13 ^ 

Ext. 

' Ascltc«; no treatment; marKcf! 

1 hepatic cnharKomcnt. 

21 

1 F. 

52 


None 

— 

too 

1 . 1 « 

Ext. 

Jaumlice durlnsr course of antiloctfc 
trc.*ilmcnt; chancre “cvcral years 
before. 

»>• 

F. 

30 

2.55 

None 

- 

73.4 

2.01 ^ 

Kxl. 

Jaundice durim? course of nntiJeutic 
treatment. 

' 20 

XT. 

27 


r 

- 

nn 

3.40 

Ext. 

Tumor mn<s in upper ritrht <iuad- 
rant: ref»'-e<l surjrery. 

27 

M. 

51 



- 

70 

0 937 

?:xt. 

Ascile* and hcpalie enlarrcmort of 
lonjT ‘•tandintr. 


F. 

21 

None 

Non* 


f.5 

' 2.00 

Ext. 

Neurosyyihihs : ,>aundicc<! for one 
year. 

•In thi't 

nnij in the •iipcccdlnj: tnhh-x 

4* =: cllcht. 

4.4. tr definite. 

-r 

tnnrke^l, nnd -f-f 

•r = extreme hepatic cninrrement. 


two methods, all of the othei- investiKAtors used only 
the simple clinical melliod in their series of cases. 

Since the rate of excretion of hippuric acid depends 
on the kidney function as well as on Jhe rate of syne- 
thesis of friycine and its conjugation, it is necessary to 
measure kidney function in these cases. Quick sup- 
pested the determination of non-jirotein nitropen as a 
control for kidney function because hippuric acid be- 
haves like other nitropenous excretory products. In 
some cases in our series urea clearance was substituted 
for non-protein nitropen determination since it was 
found that this te.st i.s a more delicate control for the 
hippuric acid ex'cretion. 

METHODS 

5.9 pm. of sodium benzoate wa.s piven or.nliy in o h,alf 
plassful of water at 8 a,m, Breakfa.st wa.s limited to 
coiTce and plain toa.st. Quantitative urine specimeiw were 
collected at hourly intervals for 4 hoiir.s. At fir.st four 
.separate determinations were made, but later the .sneci- 
men.s were pooled and a sinple determination was made. 

The.so determinations were carried out exactly as out- 
lined by Quick (I). Althouph the precipitation of hippuric 
acid by the addition of concentrated hydrochloric acid pave 
pood results in most case.s, the second method de.scrihed 
by Quick, in which the hippuric acid is removed from the 
specimen by means of the continuous ether extraction 
method, offers some advantapes which are of preat practi- 
cal value. Tho.se advantapes are: (1) the presence of 
hilirubinuria does not interfere with the tc.st; (2) the lonp, 
tedious concentration of specimens is eliminated; (3) .small 


amounts of hippuric acid can be determined. In addition 
to the technical advantapes of this method, a urea clear- 
ance tost can be performed with the same specimens used 
for hippuric acid determination because after the volume 
has been determined only 10 c.c. of the total specimen is 
u.sed for extraction, leavinp the rest of the specimen for 
the ui'ca clcai-ance test. Van Slyke’s (8) method was used 
for the urea clearance determinations. 

RESULTS 

Table 1 . This proup of 0 cases showed no evidence 
of hepatic pathology. The first 7 cases were studied 
by moans of the e.xtraction method and in the other 2 
case.s the precipitation method was used. All of these 
case.s pave i-esiilt.s within the limits of normal as es- 
tablished by Quick (1) and the other investigators (6, 
7). The extraction method pave results similar to 
those obtained by the precipitation method. 

Case 7 is of e.special interest because this case pre- 
.seiited all the s.vmptoms of cholecystitis althouph 
surgical e.xploration of the abdomen revealed no evi- 
dence of pathology. However, the e.xcretion of hippuric 
acid was within normal limits. 

Tabic 2. This table includes a proup of G cases of 
definite cirrhosis with hepatic enlargement and ascites. 
None of the case.s in this group showed serologic evi- 
dence of syphilis. 

Two determinations were made in Cases 10 and 12 
at varying intervals. Case 11, who had alcoholic eir- 
rhosi.s, was studied for a period of 3 years. The first 
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Table IV 


Malignancies of the stomach or other organs with metastases to the liver, all cases showing enlargement of the 
liver of varying degrees. The Wassermann was negative in all cases except ST 


Case 

No. 

Sex 

and 

Ace 

1 

Jaun* 

dice 

Hepatic 

EnJarjrc- 

ment 

Blood 

N.P.N. 

mp. per 

200 c.c. 

Urea 

Clearance 

ro of 
normal 

Benzole Acid 
Excreted 

in 4 hrs. 
0Tn. 

Method 

■ 

Comment 

29 

M. 

3.9i 


28.3 


0.74 

Ext. 

Carcinoma of stomach (inoperable! 









with metastasis to the liver. 

39 

31. 

20f 

+-f-f 

32 

— 

1.23 

ppt. 

Cnrcinoma of call blndUor -with 


49 







hepatic Involvement (A). 

31 



+ 

30 


0.93 

Ext, 

Pancreatitis with obstruction of com- 









mon bile duct; surKical explora- 









tion and cholccyslosastrostomy. 



None 

None 

— 

124 

3.21 

Ext. 

20 months later ; clinically well ; 









(rained weicht ; movinc furniture. 

32 

F. 

ICflt 

H~-{ — f-'f* 

34 


1.25 

Ext. 

Carcinoma of stomach with metas- 


G2 







ttsis to the liver. 

33 

F. 

67 

222t 


31 


0.73 

Ext. 

Carcinoma of stomach (A). 

34 

r. 

C5 

None 


34.9 

— 

2.70 

Ext. 

Carcinoma of stomach (X-ray), 


M. 

None 

-k-f-f-f- 

30 


1.19 

Ppt. 

Carcinoma of stomach (X-ray). 

aCl 1 

67 










None 

-i-k-f-f- 

— 

— 

2.30 

Piit. 

2 weeks later; no chanfre cHnicaliy, 

3G 

M. 

None 

++ 

32 

_ 

1.94 

Ppt. 

Pnmar>' adenocarcinoma of liver 


30 







(A). 








E\t. 


37 

M. 

J2.St 

■r++ 

21.4 

110 

2.22 


Carcinoma of rectum with wide- 


30 







spread metastasis to the Iher (A). 


two determinations were made by the precipitation 
method and the last by the extraction method. The re- 
sults obtained in this case corresponded in every way 
with the clinical course. The second determination 
was made at the end of several months’ hospitalization 
and the final observation was made 16 months after 
his release from the hospital. Clinically, the patient 
had regressed to the same level as at the time of the 
first determination. 

Case 15 was operated upon because it was thought 
there was common duct obsbruction. However, post- 
mortem examination showed that the only pathology 
present was a marked cirrhosis. With a normal urea 
clearance in this instance the low hippuric acid output 
must be attributed to the extensive liver damage. In 
this case, the precipitation and titration method would 
have been veiy inaccurate as due to the very low out- 
put the amount of precipitate would have been very 
small, and the marked bilirubinuria would have made 
titration impractical. Death in this instance was a 
typical "liver death” due to failure of liver function 
postoperatively. 

Table S. This is a group of cases affected with 
syphilis and varying degrees of hepatic involvement. 
Two determinations were made in Case 16. The second 
was made 2 months after the first and, although the 
jaundice had greatly decreased, there was only a negli- 
gible increase in the output of hippuric acid. This 
would indicate that the decrease in jaundice does not 
necessarily indicate a similar improvement in liver 
function. This finding has been noted by both Quick 
and Vaccaro. 

It is interesting to compare the histories of Cases 
17 and 18. In each instance the patient became jaun- 
diced following a single injection of neoarsphenamine. 
In Case 17 the liver function was normal and the his- 
tory revealed that the patient had acquired syphilis 


only a few months previously. However, Case 18 gave 
a history of having been jaundiced following previous 
treatment and his syphilis was of several years' dura- 
tion. In the latter case there was a lowered liver 
function with definite widespread liver damage, but in 
Case 17 the jaundice was probably due to an acute 
arsenical hepatitis of very recent origin. 

In this group the results vary from limits of normal 
to 0.9 gm., the total four-hour output indicating the 
great variation in amount of liver damage produced 
by hepatic syphilis. 

Table i. This group is composed of cases of malignant 
tumors with widespread hepatic involvement as evi- 
denced by clinical studies. All of the 4 cases which 
came to autopsy showed extensive metastases. Case 
31, who was deeply jaundiced and whose liver function 
was extremely low, was operated for carcinoma of the 
head of the pancreas. After a stormy convalescence 
following a cholecystogastrostomy the patient re- 
covered and at the present time is engaged as a furni- 
ture mover. Twenty months after his release from 
the hospital the patient returned for another liver 
function test and the output of hippuric acid was 
found to be normal. This patient had a reduced liver 
function as the result of prolonged obstructive jaun- 
dice but when the obstruction was relieved the detoxi- 
fication mechanism returned to normal. 

The results in this group were, on an average, the 
lowest of any obtained in this series. 

Table 5. In this group are 22 cases of disease of 
the biliary tract, all of which were operated upon. The 
test results varied widely. In cases with nomal liver 
function the postoperative reaction was mild and re- 
covery was uneventful. Two deaths occurred in cases 
with low liver function. In each instance the clinical 
syndrome could be described as typical hepatic failure 
terminating in “liver death.” A third death occurred 
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Table V 


This is a group of cases of cxtrahcpatic biliaiij disease, all of which were operated. The diagnosis given is the 
final diagnosis. The Wassermann was negative in all eases but Case 42 



Sox 



Urea 

Benzole Acid 



Ctse 

No. 

and 

Apo 



Clearance 

of 

normal 

Excreted 
in 4 hrs. 

Motltod 

Comment 





irm. 



SS 

F. 

44 

M. 

SO 

8.St 

30 

_ 

2.32 

Ppt. 

Cholecystitis without stones ,* recovered. 

30 

None 

27.3 

, 

2.00 

Ppt. 

Cholecystitis without stones ; cholecystectomy ; re- 
covered. 

JO 

F. 

None 

SO 


1.76 

Ppt. 

Cholclithinsis : typical "liver death” foUowing snr- 

42 




ncry. 

41 

F. 

Non«» 

3S 

_ _ 

1.94 

Ppt, 

CholcIithla5i.s ; this test t-ahen preoperatively. 


CO 

None 



1.7S 

Ppt. 

3 months later, at end of stormy convalescence. 

42 

F. 

45 

None 

30 

- 

2.0S 

Ppt, 

Cholelithiasis; died followlnr: surnery; autopsy re- 

43 

r. 

54 

40.4t 

3E 


0.92 

Ppt. 

Cholclithinsis ; tost taken preoperatively. 


S? 





2.74 

Ppt, 

2 months later; stormy recovery. 

44 

r. 

None 

no 

- 

2.27 

Ppt. 

Cholelithiasis : cholecystectomy ; uneventful recovery ; 



None 

- 

- 

2.52 

ppi. 

lest taken preoperatively. 

1 month postoperative. 

a 

F. 

45 

None 

30 


3.20 

Ppt. 

Cholelithiasis; cholecystectomy; recovered. 

40 

F. 

7.51 

35 


3.07 

Ejt. 

Cholecystitis without stones ; cholecystectomy ; un- 

SS 





eventful recovery. 

47 

r. 

.75.01 

34 


2.01 

Ext. 

ChoIc<locholithmsls ; cholecystectomy ; obstruction of 


50 



short dur.ntion. 


F. 

32 

2001 

0.15 

32 


0.901 

Ext. 

Cholelithiasis, with obstruction over a lonp period ; 
direct van don Benrh ; typical "liver death" fol- 






lowin;; surrer>*. 

« 

r. 

i.nt 


08 

3.00 

Ext. 

Preoperntive ilinprosis cholelithiasis ; postoperatit'c 

43 



dinrnosis appendicitis. 

30 

r. 

None 

— 

50 

.7.03 

Ext. 

Cholclithinsis ; cholecystectomy ; one lar^rc stone? un- 
eventful rccovcrj*; mild postoperative symptoms. 


<2 




51 

F, 

None 

. 

130 

2.4S 

Ext. 

CholelithinBls ; cholecystectomy ; violent and prolonged 

31 





postopcrnlivc course. 

f <> 

r. 

3.11 j 

40 

73 

1.28 

Ext. 

Cholr<locholithinsis ; loni: period of obstruction ; 


25 






stormy recover^'. 

53 

F. 

2.01 


52 

3,20 

Ext 

Cholclithinsis ; uneventful recovers*. 


40 


1 




54 

M. 

Non#* 



77 ' 

3.11 

Ext. 

Cholccs'stitis without stones ; uneventful recovery. 


48 



; 




55 

F. 

5.r4 ' 

1 



2.5 

Ext. 

Cholclithinsis ; cholecystectomy ; mo<lcrato postopera- 


40 





tivc symptoms. 

CG 

M. 

4.U 1 


57 

3.23 

Ext. 

Cholelithiasis; cholecystectomy; liver showed marked 


2S 






clmnires : uneventful recovery. 

57 

JI. 

40 

7.51 j 

— 

0C.5 j 

3.30 

Ext. 

Cholelilhiasis ; cholecystectomy ; uneventful recovery. 

5S 

SI. 

None ! 

__ 

PI 

3.70 

Ext. 

Cholelithiasis ; cholecystectomy ; uneventful recovery. 


2R 

t 



1 


50 

r. 

None 1 



G9 

2.65 

Ext. 

Cholelithiasis ; cholecystectomy ; uneventful recovery. 


50 

1 






in a case with only moderate liver damage but which 
was complicated by syphilis. Other cases operated 
upon when there was low liver function recovered, but 
in all of these cases the convalescence was exceedingly 
stormy and accompanied by hyperpyrexia with nausea 
and vomiting. The results indicate that the severity 
of this po.stoperative reaction increases as the output 
of hippuric acid decreases. 

In Cases 41, 43 and 44 tests were made after the 
patients had completely recovered from surgery. In 
none of the.se cases had the hepatic function, which 
had been lowered preoperatively, returned to normal. 
The excretion of hippuric acid had decreased in one 


instance. These results would indicate that in cases 
of cholelithiasis and cholecystitis surgery offers a 
much greater risk when there is evidence of an im*- 
paired detoxicating mechanism as shorni by the hip- 
puric acid test. Furthermore, surgical removal of the 
gall bladder does not serve to restore pre-e.xisting 
hepatic damage, although it may serve to eliminate a 
source of furthering this damage. 

Table 0. This group consists of 4 cases of catarrhal 
jaundice. All of these patients recovered, and the diag- 
nosis was made from clinical study. As the precipita- 
tion method is considered very inaccurate in these 
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Table VI 

All of these eases were diagnosed clinically as catanhal jaundice and made vncventfnl recoveries. There wa.s no 
history of Ives or antiluetic treatment and the Wassermann -ivas negative in each case 


Case 

No. 

i I 

and j 

Are i 

,( 

Jaun* 

dicj* 

Hepatic 

Enlarge- 

ment 

niood 

N.P.N. 

msr. per 

100 c.c. 

Urea 

Clearance 

Ci of 
normal 

Benroic Aclc! 
Excrctctl 

In 4 hrs. 

izm. 

Mctljod 

Comment 

CO 

’ M. ; 

CO ' 

41 

None 


121 

3.3S 

Ext. 

Normal luer; in relapse of perni- 
cious anemia. 


1 

201 

None 


— 

l.CS 

Ext. 

Durinr acute catarrhal jnundlcc — 3 
months after first test. 

Cl 

M. 

25 



27 

— 


Ext. 

Acute cntnrrhoJ Jaundice; direct Mtn 
den Berph positUe. 

C 2 

, M. , 

25 

75t 


30 


2.04 

Ext. 

Acute catarrhal jaundice: direct \nn 
»len Bcrnh. 

cn 

40 1 

103t 

_ 1 .-L J U 

2S 


0.764 

0.9S« 

Ext. 

Ext. 

Acute catarrhal jaundice; fe\orc 
hepatitis of unknown cause; tno 
determinations run. 


severelv jaundiced individuals all of these cases were 
studied with the extraction method. 

Case GO is particularly interesting because by chance 
this patient had had a hippuric acid test 3 months be- 
fore the jaundice developed. At the time the first test 
was taken the liver function was normal but during 
the acute attack of t.vpical catarrhal jaundice there 
wa.s a marked reduction in e.xcretion of hippuric acid. 

Table 7. This is a small group of patients with 
toremia of pregnancy, in all of which the hippuric acid 
output was reduced. The severity of clinical symptoms 
seemed to bear a definite relation.ship to the degree of 
liver damage as measured by this test. When the test 
was repeated during the post-partum period in Cases 
G6 and 67 each of these showed a marked increase in 
hippuric acid e.\'cretion. However, this problem is 
very complex and these results indicate only the need 
for further study of the hepatic detoxifying mechan- 
ism during pregnancy. 

Table S. This table includes a variety of miscel- 
laneous cases, in each of which there was a decrease in 
urea clearance. Some of the patients showed clinical 
evidence of hepatic involvement plus renal damage, but 
others showed renal d.vsfunction only. 

In Case GO malignanc.v with metastasis to the liver 
was the preoperative diagnosis. Although nitrogen re- 


tention was not present the urea clearance was greatly 
i-educed. The reduced hippuric acid output was prob- 
ably due to poor renal function, as in surgery the liver 
appeared normal grossly and only a fibroid of the 
uterus was removed. Cases 72 and 7G .showed no 
nitrogen retention and in Case 75 there was only slight 
retention, but the lowered urea clearance and the de- 
creased hippuric acid output indicate the necessity for 
combining these two tests. Case 77 showed that neph- 
ritis alone without liver damage is capable of reducing 
the output of hippuric acid. Furthermore, there was 
no evidence of nitrogen retention, although the urea 
clearance was veiy low. 

DISCUSSION 

The fact that the urea clearance te.st can be com- 
bined with a liver function test so that both liver 
function and kidney function can be studied on the 
same urine .specimens, increases the value of both te.sts 
to the clinician. The urea clearance is a better control 
for the hippuric acid test than is the simple measure- 
ment of nitrogen retention, because, as stated by Van 
Slyke, ct al (9), “it is only when the renal function, as 
measured by the urea clearance, has fallen to less than 
20^^ of normal that a great part of the blood urea 


Table VII 

Tins IS a group of cases of toxemia of pregnancy. In Cases CD and 67 tests were taken during both the prenatal 
ami post-partum periods. In none of these cases ivas there jaundice, hepatic enlargement , ora positive Wossri- 
manii 


•X a*'d 
Arc 

! Bloo'l 

N I'.N 

, mv. per 

j ino c.c. 

Urea 

Clearance 

n of 
normal 

Benroic Acid 
Exrrete<! 
in 4 hrs. 

jrm. 

Method 

1 

! 

Comment 

r. 

33 

' 21 

106 

2.40 

Ext. 

Mild toxic symptoms. 

K. 

35 

F 



2.33 

Ext. 

Dofitiit*- toxcmln; alhvminurin pint hypcrienrion. j 

i 

1 

FI 

l.T' 

Ext. 

Definite toxemia. ' 


1 


2.03 

Ext. 

Taken 10 days post-partum; no of toxemia present ^ 

I'. 

! 2- 



Ext. 

Toxemia of prcrnancy. ■ 

TO 

! 



2.12 

Ext. 

Taken 15 d.a>s post-partum; no sirns of toxemia present. 

r. 

SI 

* 20 

F6 


Ext. 

Toxemia of presrnancy; nlhuminurla. headache, 
tension nnd rortizro. j 


KOHLSTAFDT AND JiKDMER— A STUDY OF TIIK HiPl’ORIC 


Acid Excretion as a Test of Hepatic Function 


4G5 


All cases 
showed 


TABLE VIII 

i„ this nroup had definite nephritis. Although only urea clearance test is given some of these cases 
vcduction in other kidney function tests. The Wassermann was negative in each case. 


i 

i 

Cn«c ‘ 
No. I 

Sex 

rrntl 

Aro 

. 

Jaun- 

dice 

Jfepntic 

Enlnrri'- 

iTjent 

BUmxI TJrca 
Nitrorcn 

mtr. per 

100 e.c. 

t/rta 

Clearance 

Cr of 
normal 

IJenxoie Acid 
Excreted 
in 1 hrp. 

rtn. 

Metliml 

Comment 


F, 

Nwri* 

None 

tv 0 

42 

\ it 

n\i. 

AscJtos ; cxplorntorj laparotomy done 
and larcrc uterine fibroid removed. 

1 TO 

i 

M. 

GO 


A-.-r 

- 

41 

2.01 

Ext. 

Pancreatitis; choIec>stostomy autop'iy 
diatrnosh. 

' 71 

I’. 

GO 

sot 



41 

3.17 

t Ext. 

Jnundjco^l for some time; aioumi- 
nurin and fixed specific Kra\ity: 
refused surirco’. 

: 


i 

1 i' 


- 


1.37 

* EM. 

Jaundice completely cleared; no e%i- 
dence of hepatitis ; 3 months nftcr 

1 first test. 

72 

r. 

ion? 

O. -I- 

7 S 

r*o 

O.*-!! 

» Ext 

) 

j Hepatitis. 

73 

! 

F. 

i 

' 37 

1 

i 

' None 

f l.R 


0,^20 

j Evt. 

1 

1 

1 

1 Market! nephritis ; patient 'became 
( jftwndfceei dur/nr antiluctic treat- 
[ ment. 



j o:>: 

None 

- 

— 

0 700 

! Ett 

1 

1 

, No visible jaundice; patient prcatly 

1 improved clinically. 

74 

r 

10* 

i-4-4 — 

— 

20 

1.00 

i 

{ Inoperable carcinoma of the stomach ; 

1 dicil soon after exploratory laparo- 
tomv 

73 

r 

^ None 

None 

23.0 

39 

}M, 

Ext. 

1 Pernicious nnomia ; no evidence of 
liver damaire but patient had a 
dofinile nephritis. 

7G 

F 

.>3 

None 

None 

lo c 

40 

l.On 

Ext. 

1 

Pernicious anemia, advanced neph- 
ritis. 

77 

r 

None 

None 

II I 

25 

2 00 

Ext 

No t'vddcnce of bier disturbance; 
marl cs! nephritis 


concontiTitions liecome definitely elevated." tSee Case 
77). 

Thi.s combined liver and kidney function test oilers 
an added safeguard in the j)rcoperative study of sur- 
^jical ca.ses, because po.stoperative complication.s which 
may re.sult in the so-cnllcd “liver deatli" are most likely 
to occur in those cases in which the hepatic deto.xifyinp 
mechanism or the renal function is impaired. The 
e.xact mechanism whicii brings about the .syndrome 
terminating in “liver death” with its accompanyinjr 
disturbances in metabolism is unknown. However, the 
fact remains that there is a combined failure of hepatic 
and renal functions in these cases. Helwip and Schutz 
(10) suppested that the pathopenesis of this .syn- 
drome depends primarily on some intracellular hepatic 
damape. They believe a toxin is the causative factor 
and that this toxin may be produced by a perversion 
of functions of the damaped liver cells or by a lack of 
the proper physiolopical detoxifyinp ability of the cells. 
This failure of hepatic detoxification would thus per- 
mit the accumulation of substances which are toxic to 
the kidney. The presence of a low four-hour output of 
hippuric acid with a normal urea clearance would indi- 
cate that the liver is unable to .synthesize sutRcient 
plycine durinp this period. However, when the urea 
clearance is less than 60^^ of normal the diminished 
output of hippuric acid may be due to kidney damape 
as well as to hepatic damape. IViien there is a low 
hippuric acid excretion or low’ urea clearance the case 
should be considered a poor surgical risk, especially 
when the surgery would involve the e.xtrahepalic 
biliary system. 

The tests described are of equal importance to the 
internist in his study of diseases of the liver. A knowl- 


edge of the degree of impairment of the detoxifying’ 
mechanism of the liver is essential whenever the use 
of hepatotoxic drugs is contemplated. As show’n by 
Wile and Sams (11). the low incidence of jaundice in 
untreated .syphilis (0.18^;) as compared w’ith that 
(l..”>7'“, ) following arsphenamine treatment indicates 
the high degree of hepatotoxicity e.xerted by this drug. 
Po.stthernpeutic jaundice is most likely to occur in 
causes in which there is pre-existing damage of the de- 
toxifying mechanism as indicated by the hippuric acid 
lc‘:l. A low ouli)ut of hippuric acid would therefore 
be a contraindic.ation for the use of awsphenamine in 
the usual manner. 

The hippuric acid test offers also a means of de- 
termining the progress of cirrhosis and of other dis- 
eases of the liver. This te.st is a moi’e accurate method 
of determining the recovery from hepatic disease w’ith 
jaundice than is the determination of the serum bili- 
rubin. This variation between the rate of disappear- 
ance of jaundice and the recovery of the detoxifying 
ability, as previously reported by Quick, is borne out 
by studies made on the cases in this series. 

The results reported in the present series of cases 
are similar to those obtained by the other investiga- 
tors. However, the hourly determination of hippuric 
acid is not of great clinical value and for general use 
the single determination of the total four-hour output 
is suflicient. 

SUMMARY AND CONCLUSIONS 

1. The hippuric acid lest was used in a series of 77 
cases. The results indicate that there may be a marked 
reduction in the detoxifying ability of the liver before 
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any of the clinical signs of hepatic disease can be 
detected. 

2. The simultaneous determination of the urea 
clearance increases the value of the hippuric acid test. 

3. The ether extraction method with the formol 
titration is the most practical as well as the most ac- 
curate method of determining the hippuric acid in the 
urine. 

4. The combined urea clearance and hippuric acid 
test is a reliable and valuable adjunct in the study of 
hepatic disease. 

A’'o<c; The authors wish to thank Dr. L. G. Zerfas and 
Dr. G. H. A. Clowes for their interest and advice. 
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The Relation of Gastric Acidity to the Erythrocyte Content of the Blood' 


By 

FRANK L. APPERLY, M.A., M.D., D.Sc. 


and 

M. KATHERINE CARY 

RICHMOND, VIRGINIA 


I N 1931 it was showm by Apperly and Crabtree (4) 
that the concentration of hydrochloric acid in the 
human stomach after a test-meal was regulated by the 
COj content of the plasma of the fasting subject. This 
was found to be true not only when the plasma CO„ 
was artifically varied in the subject of experiment, but 
also when different normal individuals were compared. 
A recent survey of all available clinical data relating 
to conditions in which plasma CO, varied within and 
beyond the normal limits has entirely confirmed the 
above experimental results. (Apperly, 1936) (3). 

Among these is the group of anoxemic conditions, of 
which anemia has special interest. 

It has long been felt that anemia tends to lower both 
gastric acidity and plasma CO,. Our preliminary ex- 
periments, however, showed us that in anoxemia, 
gastric acidity was considerably lower than could be 
accounted for by the fall of piSsma CO„. It appeared 
that anoxemia was of itself able to lower gastric 
acidity, and even result in achlorhydria. This raised 
the que.stion, viz. Is there an anemic achlorhydria in 
contrast to the achlorhydric anemia of Witts? These 
considerations led us to investigate gastric acidity 
over a wide range of red cell content of blood. 

A. Relation of gastric acidity to red cell content of 
blond in normal people. 

The first interesting fact that we noticed was the 
striking similarity between the graph representing the 
average gastric acidities for different age and sex 
groups (ns determined by Vanzant, Alvarez, ct al (11) 
from 3740 cases), (Fig. 1), and the graph .showing the 
average hemoglobin content of the blood for similar 
age and sex groups (from Peters and Van Slyke) (10), 
trig. 2). When the figures from these two series of 
observations are plotted against each other a straight 

■^rr«>*Ti the Dep'trtrrrnt of I’ntholorr. College of V'lrKlnin, 

Kichm*"*!. Vn 

Krsd nt tho StnfT Medical CoUosro of 5/2 'SG. 

May 2. 1035. 


line relationship is revealed, (Fig. 3). There is, of 
course, a considerable individual scattering about these 
average curves. These charts suggest two things ; (a) 
That variations in average gastric acidity for different 
age and sex groups are at least partly dependent on 
hemoglobin differences, or whatever causes the latter, 
and (b) That, assuming the straight line in Fig. 3 
continues as such to the base line, gastric aciditj' dis- 
appears when the hemoglobin of the blood falls to an 
average of about two-thirds its normal value; that is, 
that anemia can bring about achlorhydria. These 
figures, however, show us the relationship of gastric 
acidity and hemoglobin only over the range found in 
nomal people. Wliat happens in anemia and polyc.v- 
themia ? 

B. Relation of acidity to red cell content in hemor- 
rhagic anemia. 

For our study of gastric acidity in anemia we chose 
afebrile cases of recent and chronic hemorrhage, since 
it appeared to us that these were of the simplest type, 
uncomplicated by hypochromia, toxic or other factors 
of which the effects were unknown. In all cases red 
cell volume (hematocrit) and gastric acidity at one 
hour (gi'uel meal of 400 c.c. and Rehfuss tube) were 
determined in the resting and fasting patient on dif- 
ferent occasions, e.g. on admission, during hospitaliza- 
tion and sometimes after discharge. As Fig. 4 shows, 
although the acidity is far from being the same in 
different individuals with the same erythrocyte volume, 
in all cases acidity rises with increase in red cell 
volume. In some case,s achlorhydria accompanied the 
lower erythrocyte levels. (Three cases with gastric 
symptoms and high acidity referred to later are omit- 
ted from Fig. 4). 

In all examinations the blood was drawn from the 
median-ba.cilic vein under oil to prevent loss of CO. 
and therefore changes in pH and red cel! volume. It 
was then defibrinated by the technique of Eisenmann 
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(shaking with mercury without contact with airj and 
centrifuged for one hour at 3000 revolutions per 
minute in the hematocrit tubes of Shock and Hastings. 
This speed gives constant readings after 40 minutes. 

C. Relation of acidity to red cell content hi polycy- 
themia. 

Our own figures from cases of polycj’themia in man 
are too few to make definite generalizations. Our four 
cases, however, all have a low acidity (Fig. 4). If 
this is typical, then it would appear that at, or just 
beyond the normal hemoglobin content the aciditj' 
curve falls again. There is veiy little record in 
the literature of the relationship of polycj-themia to 
gastric acidity and what there is mostly relates to 
these conditions in association with duodenal ulcer. 
The following appear to have most bearing on our 
problem : 

a. Wilbur and Ochsner (12) examined the gastric 
acidity in twenty-five cases of polycythemia of which 
five had duodenal ulcer. The figures of each case are 
not given, but of the non-ulcer cases, the acidity in 
sixteen fell within normal limits, and in four there 
was hypochlorhydria or achlorhydria. All of the five 
ulcer cases, however, showed hjiierchlorhydria, one 
rising to a free acidity of eighty. 

b. Friedman (5) has collected twenty-seven cases 
of duodenal ulcer \vith polycythemia in all of whom 
there was a hyperacidity which increased ivith in- 
creasing polycythemia. 

c. Lerman, Pierce and Brogan (9), in a series of 
two hundred patients with no gastric symptoms 
showed a steady rise of acidity with red cell count up 
to seven millions. They used a meal of fifty c.c. of 7% 
alcohol and a simultaneous injection of 0.5 mgm. hista- 
mine, so that beyond their general effect these results 
can hardly be compared with the ordinary test-meal 
figures. 

d. Pouts, Helmer and Zerfas (6) have published a 
number of cases of anemia of different types in which 
red cell counts, hemoglobin and the highest titratable 
acid ai‘e recorded, but no relationship was disclosed. 
The work of the authors quoted in the preceding para- 
graphs and our own experience indicate that these re- 
lationships are only revealed when the acidity in each 


case is determined at the same time, e.g. at one hour, 
after the ingestion of the test-meal, and not at that 
time at which the acidity is at its highest. 

The work quoted above at first sight seems to be con- 
flicting. We can divide the various eases into two 
groups, viz. (1) Those polycythemic patients with no 
gastric symptoms who were tested by the Ewald or 
gruel meal. In these the acidity was normal or low 
(our own four cases: Wilbur and Ochsner’s twenty 
cases), (2) Those polycythemic patients who had, in 
addition, duodenal ulceration (the groups of Friedman 
and the remaining five cases of Wilbur and Ochsner) . 
In these cases acidity continued to rise with increasing 
polycjffhemia. 

From the above somewhat scant evidence then, it 
will be seen, when we put aside all cases complicated 
by peptic ulcer or other gastric abnormalities and con- 
sider only those remaining cases in which the same 
bland test-meal was employed (such as that used by 
Alvarez, Wilbur and ourselves) that with increasing 
polycythemia gastric acidity falls. Since, however, 
this evidence is so meager, we decided to carry out ex- 
periments on dogs. 

D. Experimental observations on anemia and poly- 
cythemia in dogs. 

Observations were made on five dogs in which 
anemia and polycythemia were produced by bleeding 
and transfusion. In order not to alter significantly 
the blood volume or osmotic pressure by these pro- 
cedures the following technique was used. Sufficient 
blood was drawn in several fractions from the femoral 
artery to produce the required amount of anemia. 
The serum was then centrifuged from the cells, made 
up to a slightly greater volume than the original whole 
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blood And reinjected into the animal M-ithin an hour 
of bleeding. To produce polycythemia the cells were 
.suspended in as little saline as compatible with a slow 
flow by gra-^nty, and injected into another animal. The 
dogs were kept on a constant diet of prepared food 
I Purina Chow) containing all the necessary vitamins 
and minerals. Under this regime they lost no weight 
and were lacking in energj’ only at the lowest cell 
volumes tbelow 18U-). At the very highest cell volumes 
(TO"^ or more) there was a tendency to a mild diar- 
rhea. somewhat blood streaked. This disappeared 
within dS hours after the cell transfusion. 

In dog 5, there were e.xceptions to this routine. In 
order to prevent the rapid regeneration of blood on 
the .stock diet, which necessitated very frequent bleed- 
ings. this dog was kept on a bread, milk, and cod liver 
oil diet during the anemic phase. This enabled us to 
make several determinations at any blood level. A few 
meals of stock diet would raise the blood level and 
allow study at the next level. 

Two days were allowed after bleedings or trans- 
fusions for the blood electrolytes to settle to a new 
equilibrium. Blood was then draivn from the jujular 
vein, treated as in section B, above, and the hematocrit 
volume determined. The Rehfuss tube was then passed 
into the stomach, the dog lying quietly on its back, or 
left side, fasting contents withdrawn and a volume of 
•T'; alcohol in water (9 c.c. per kilo) run into the 
stomach. Samples were withdrawn every fifteen 
minutes for titration of free acid. 

The re.'-uits of these e.vperiments are shown in Fig 5. 
It will bo seen that in every case gastric acidity at 30 
minute.5 after the alcohol “meal” rises with erythrocyte 
content of blood to a maximum at a point somewhat 
above the normal erythrocyte content. Beyond this 
point gastric acidity falls. These results then are in 
keeping with those found in man as described above. 

In prc.'Cnting these results we should add some com- 
ments. Certain conditions which we could not always 
e.xplain or control occasionally caused e.xceedingly 
rapid or .^low emptying of the stomach, with conse- 
quent changes in acidity. We feel justified in using 
the data only from those e.xperimcnts in which the 
emptying time was “average” and rejecting the ex- 
trf.mes. i.e, those with emptying time of less than 4a 
minute.s and more than 90 minutes. We also rejected 
a few ca=e.5 when an exces-y^irc regurgitation of bile 
f'rcurrxd in animals in which some bile did not habitu- 
ally .appear. The first three tests on all dogs were also 
!ii«c.anied. becau=e we felt that the restlessness and 


neiwous apprehension accompanying the unaccu-stomed 
technique caused the achlorhydria usually found. 
Further, in the first few experiments small dogs were 
chosen in order that the desired degree of anemia or 
polycythemia could be produced by the withdrawal or 
transfusion of smaller volumes of blood, but the small 
size of the arteries and veins in these animals pre- 
sented an almost insuperable obstacle. Consequently 
in these cases (Dogs 1 and 4) only a few points are 
plotted. Of themselves they would have little signi- 
ficance, but they are presented as additional evidence 
to the more complete curves obtained from the other 
dogs. In one animal (Dog 3) of highly e.xcitable tem- 
perament, used during the late summer and early fall, 
when the temperature was very variable and respira- 
tion obviously affected, the points are very scattered 
on the anemic end of the curve. Those on the polycy- 
themic end, taken later at a more constant temperature 
and with no exciting factors (such as visitors or a 
strange attendant) show however the usual configura- 
tion. 

E. The incidence of achlorhydria in anemia and 
polycythemia. 

If our thesis is correct, viz. that the highest acidity 
in any individual accompanies a norma] red cell con- 
tent, but diminishes with increasing anemia or polycy- 
themia, then we should expect to find in any group of 
people a higher incidence of achlorhydria among those 
with anemia and polycythemia, the achlorhydria inci- 
dence increasing with increasing severity of these con- 
ditions. This has indeed already been demonstrated 
by Lerman and Means (8) and by Alvarez (2). These 
observations therefore support our own work. 

F. Relation of gastric acidity to red cell content of 
blood in associatio7i with gastric abnormality. 

It is well knovra that gastric acidity is regulated by, 
among other factors, duodenal regurgitation. Any- 
thing which interferes with this, e.g. pyloric spasm, or 
the over-rapid hypertonic stomach, results in hjiier- 
acidity. Under these circumstances we would expect, 
even in severe anemia or hyperchlorhydria, an acidity 
higher than that normally cori'esponding to the red 
cell content of the blood. The work of Friedman (5) 
and of Wilbur and Ochsner (12) quoted in section C. 
above shows that this is so. This has also been the ex- 
perience of Hurst (7), Alvarez (1) and ourselves. 
Among our cases there were three (bleeding duodenal 
ulcer: pylorospasm: nervous hypermotility) in all of 
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whom there was, in spite of severe anemia, a marked 
hyperacidity. With improvement in the blood condi- 
tion acidity in all three rose still higher. With eventual 
disappearance of symptoms in the case of duodenal 
ulcer the acidity fell to a “normal” figure at the third 
examination. It will be recalled that higher acidities 
were also found in one of our dogs (dog 3) -when a 
nervous hypermotility was associated with the pres- 
ence of sti'angers in the laboratory. 

SUMMARY AND CONCLUSIONS 

These observations show that: 

(a) When, as a result of recent or chronic hemor- 
rhage, the red cell content of the blood falls below a 
certain critical level, free acid disappears from the 
stomach. Our results in a few cases in man indicate 
that this level is, on the average, about one-third to 
two-thirds the normal. In dogs the critical level is 
much lower. We have no information concerning 
gastric acidity in anemias of other origins. 

(b) Above this critical level gastric acidity rises 
with erythrocyte content to a maximum when the lat- 


ter somewhat exceeds that found in normal health, 
i.e. in man, a hematocrit volume of 46%. 

(c) With increasing hematocrit volumes above 
about 50%, in man and dogs, acidity steadily falls 
again to low figures. 

(d) From the above we would expect a rising inci- 
dence of achlorhydria with increasing anemia and in- 
creasing polycythemia. This has been shown to be so 
by several observers. 

(e) IVhen severe hemorrhagic anemia is associated 
with peptic ulcer, pylorospasm or certain other gastric 
conditions, acidity values are found to be far higher 
than those with a corresponding degree of anemia 
without gastric abnormality. 

(f) Our experiments show that in certain condi- 
tions where anemia is associated with achlorhydria, 
the entity which we have called anemic achlorhydria 
must be considered in addition to Witts’s achlorhydric 
anemia and pernicious anemia. 

Note: We are indebted to the Richmond Dairy Co. for 
the donation of the milk used in the dog experiments. 


REFERENCES 


1. AUarer, W. C. : Gnstric Acidity nnd its Significance. Lancet, 

1. 740. 103G. 

2. Ah-arez, W. C. : Persona} commu-ication. 

3. Apporly, F. L. : Gastric Acidity and its Significance. Lancet, 

1. 5. 193G. 

4. Apporly, F. L,. and Crabtree. M. G. : The Relation of Gastric 

Function to Chemical Composition of the Blood. Jour. Physiol., 
73. 331, 1931. 

5. Friedman, G. A,: A Hitherto Undcscribed Form of Polycythemia 

and its Possible Relation to Duodenal Ulcer, Chronic Pancreatitis, 
ard a Disturbance of the Internal Secretions (Adrenalin). Med. 
Record, 84. 701, 2913, and 85, 876, 1914. 

G. FouU, P. J.. Hclmcr, O. M.. and Zorfas. L, G. : Gastro-Intestinal 
Studies; V. Gastric Juice in Anemias other than Pernicious 
Anemia. Amrr. J. Dipcat. Dia. and Nutrit., 1. C77, 1935. 


7. Hurst. A. F. : Gastric Acidity and its Significance. Lancri, 1, 

168. 1936. 

8. Lcrman, J., and Means, J. H. : Gastric Secretion in Exophthalmic 

Goitre and Myxoedema. J. Clin. Jnvesticr., 11, 167, 1932. 

9. Lcrman, J., Pierce, P. D., and Brogan. A. J.: Gastric Acidity in 

Normal Individuals. J. Clin. Invcstiy., 11, 165, 1932. 

10. Peters. J. P., and Van Slyke, D. D. : Quantitative Clinical Bio- 

chemistrj'; Interpretations, p. 645. 1932. 

11. Vanzant, P. R., Alvarez, W, C., Eustermnnn, G. B.. Dunn, H. L., 

nnd Berkson, J. : The Normal Range of Gastric Acidity From 
Youth to Old Age. Arch. Int. Med., 49, 345, 1932. 

12. Wilbur, D. L., and Ochsner, H. C. : Association of Polycythemia 

Vera and Peptic Ulcer. Ann. Int, Med.. S, 1665, 1935. 


The intestinal Rate, Normal Nutrition, and Health: 

New Principles for the Maintenance, Restoration, and Control of Health 

By 

FRANCIS LOWELL BURNETT, S.B., 

BOSTON. MASSACHUSETTS 


INDIGESTION, MALNUTRITION AND DISEASE 

WTH HE wonder is not that structural imperfections 
and functional disharmonies should develop in 
proportion to our numbers, but rather that so many of 
us escape harm altogether and enjoy good health. . . 
The solution of our problem of life is a fuller knowl- 
edge of the use and working of those parts of our 
bodies most apt to give way under our modern ways of 
living — ^the use of such structures as the great bowel. 
And when we have replaced our ignorance by real 
knowledge, we shall be in a position not to adapt our 
bodily structure to our mode of living, but our mode of 
living or our bodily structures. . . The great bowel 
is not a useless or superfluous organ, but one which we 
in our ignorance are maltreating” (1). 

Such an assertion intimates that intestinal indiges- 
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tion, malnutrition and ill health ma 3 ’’ be revealed by a 
better understanding of the functions of the colon 
from right eating; and they may be corrected by an 
exact means to determine the absorption of food; for 
“little is known concerning the difficulties of absoi-p- 
tion and utilization of food products from the diges- 
tive tract, and regarding what particular foods may 
improve gastro-intestinal function. . . It is probable 
that significant degrees of such disturbances may 
arise in arthritis, and be overcome by well chosen 
diets” (2). 

Obviously, eating too fast and too much, irregularly, 
incomplete or disproportioned meals, or the frequent 
use of laxatives, etc., are not conducive to the main- 
tenance of normal nutrition and health. But when "we 
adapt our mode of living to our bodily structures” by 
the correction of these erroneous ways, a delicately 
adjusted and complex function of the colon begins to 
operate, which moulds the intestinal contents entirely 
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into the uniform segments of the norma] feces. In this 
way. the digestive system acts as a perfect nutritive 
apparatus, because this function serves to determine 
\\Tong eating, and perhaps erroneous ways of living. 
Again, as this function moulds the normal feces, it 
also measures the contribution made one meal to the 
construction of the body, or the normal intestinal 
rate;* and thus these indices denote the complete 
digestion and absorption of the food (3). Then, as 
nutrition is the sum of the processes by which an 
animal absorbs, utilizes, and takes in food substances, 
and assimilation is the final and most important phase 
of the process (4), the indices of absorption still 
further serve to determine normal nutrition, and to 
furnish a clue to the construction and maintenance of 
cells. For by the application of these indices to nutri- 
tion, erroneous ivays of eating not only provoke a 
pi'eviously unrecognized kind of intestinal indigestion 
and malnutrition, but also give rise to a formerly ob- 
scui-e cause of disease. This is because they result in 
a course, incomplete, and disportioned alimentary mix- 
ture, which induces an abnormal action of the colon, by 
which soft and formless feces and rapid intestinal 
rates arc produced. In these circumstances nourish- 
ment goes through instead of into the body, and the 
relatively unknoivm condition of an exact and improved 
state of well being from normal or anabolic nutrition 
cannot be maintained. In such a disorder there is a 
failure in the final and most important phase of nutri- 
tion — assimilation — and the weak .skin, bone, or some 
other ti.ssuo of a patient breaks down in a recognized 
metabolic disease. After some of these diseases, as 
indigestion, acne, eczema, psoriasis, or arthritis have 
been diagnosed, principles of treatment for the crea- 
tion and control of this state of health to cure them, 
have been applied with good results (5, 6, 7, 7b). 

THE CREATION OF ANABOLIC OR NORMAL 
NUTRITION 

The correction of intestinal indigestion and mal- 
nutrition from this point of view, is brought about by 
teaching patients how and what to eat and how to live, 
so that their nutritive apparatus produces normal 
feces and normal intestin.al rates. In carrying out 
these principles, an enquiry of the patient’s ways of 
eating is first made, and one or more unhygienic 
habits arc invariably revealed. And an e.xamination 
of the feces .at this time often confirms some of these 
erroneous ways of eating. Then, an e.xplanation of 
the normal and abnormal operations of the nutritive 
apparatus with diagrams and descri])tions of the 
normal, formed, and soft typos of the feces with illus- 
tration.s. are given. As a supplementary aid in learn- 
ing the subject, a printed outline of the principles and 
practice, and a form to follow in keeping a record of 
nutrition, is presented to each patient. Again, the 
health measures advised, such as "to chew food thor- 
oughly and eat dinner at night,” or “to omit la.xatives, 
eat fruit at lunch and dinner, and try to deject twice," 
are written out on a .sheet for the patient to use for a 
record of his nutrition ; and the supplementary meas- 

^Thp rntp Is tfclrrminc^l by thp Inrc-ttlon of 25 to 50 o.c. of 

Frrnrh millot. j'pf<U or 100 rrnin'« of rbarcoa! immptJbtcIy aftrr nn 
rtrnlni* nint : nml then the r.cmbor of hotit^ that clar«c from thr 
tirro th** mrrkrr taken to the tirm- when tho or charcoal 

arc fir^t ami la<t fccn In thr fccc^. obv'ncd. In 

tt'cr-i. one anl yometime^ two tlcjcctlon'i arc common 
yet the markM cveni'-jr meal takea about <*.2 hour^ to appear 
Ir. anti IHl hour* to «!i«iappcnr from the fccc«< ; nr.tl th!'« rate la coo- 
ronrtah fltumctt. F. L. t vItm. lOtSoT, 


ures to relieve symptoms are prescribed. After the 
patient has written out the food consumed, the time 
spent at meals, the time and kind of dejections, .nnd a 
test of the intestinal rate, in a week’s record, he re- 
turns to the office or health class with one often be- 
ginning like Record 1. 

lircord i 

Health measures to improve: eat slowly and dinner .it 
night; also omit laxatives, eat fruit at lunch nnd dinner, 
and try to deject twice. 

Thursday, September 27, 1934 

0:30 to 6:50 p.m., beef broth, steak, beans, beets, toast, 
apple sauce, cake. 

7 :00 p.m., charcoal taken to mark this meal. ' 

Friday 

7:46 to 8 a.m.; egg, toast, coffee. 

9:16 a.m., soft dejection with first charcoal; initial fti- 
tcstinal rate, H hours. 

12:15 to 12:35 p.m., fish chowder, crackers, apple pie. 
6:30 to 6:55 p.m., potato .soup, cod, lima bean.s, broccoli, 
roll, peaches, cake. 

Saturday 

7 a.m., soft dejection with charcoal. 

8 to 8:20 a.m., oatmeal, egg, toast, coffee. 

1 to 1:20 p.m., vegetable soup, crackers, carrots, prunes, 
cake. 

0:15 to 6:40 p.m., bouillion, chicken, potato, squash, 
spinach, roll, plum tart. 

Sunday 

8:30 to 8:60 a.m., creamed toast, fish ball, coffee. 

10 a.m., soft dejection wth last charcoal; final intestinal 
rate, 03 hours. 

1:30 to 2:05 p.m., beef, potato, parsnips, cauliflower, 
roll, raspberry iee, cake. 

0:30 to 6:50 p.m., chee.se souffle, vegetable salad, roll, 
cocoa, peaches, cookies. 

Monday 

7 :30 to 7 :45 a.m., egg, corn broad, coffee. 

9 a.m., soft dejection without charcoal. 

12:30 to 12:50 p.m., omelette, potato, blueberries, cake. 
6:45 to 7:15 p.m., beef, sweet potato, corn, peppere, 
toast, apple betty. 

Discussion of Record 1: 

The dejections noted by the patient in his first 
record are generally of the .soft type; and the marked 
evening meal in passing through the nutritive appa- 
ratus in 14 to G3 hours, signifies a I’apid inte.stin:il 
rate. The former erroneous way.s may have caused 
an irritable colon and malabsorption; but some foods 
.should be increased and others should be reduced. Ac- 
cordingly, still more health measures are advised, such 
as “to e.at many vegetables and .sparingly of meat, 
cereal foods and fruit”; and these are written out on 
a second sheet for a record of his nutrition. Tlic.“e 
measures should be adopted immediatel.v, but another 
week’s record may not be examined for two weeks. At 
this visit the patient generally feels better, although 
he may have lost a few pounds; but he has had some 
formed instead of soft dejections, and his intestinal 
rate has become a little more extended to one of .about 
14 to 85 hours. These changes indicate that a better 
alimentary mi.xture has begun to improve the action 
of the colonic functions and the absorption; and now 
the consumption of a small breakfast and lunch may be 
•advised, in order still further to improve the utiliza- 
tion of food. These changes are shown in T.able I. 

From now on the patient should be .seen cvor.v few 
weeks in order to observe his condition and weight. 
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Table I 

The cure of disease hy the creation and control of an improved state of well being in patients from anabolic or 
normal nutrition 


IBH 

Arc 

Sex 

Disenso nnd 

Erroneous Ways 
Excesses* or 
Doficicnces of 

Condition, Weight, Feces and Intestinal Rate Durinp 
fThe four items are listed consecutively) 

Treatment 

I'atients 

Its Durntion 

Food Con- 
sumption 

1st week 

2nd month 

C months 

Ist year 

2nd to 4th years 

F. A. 

.« 

F. 

Arthritis 
hypertro- 
phic 10 yrs. 

Laxatives -f 
fruit 4- 

Same, 135 
lbs. 

Soft, 12-60 
hrs. 

S.^mo, IS5 
lbs. 

Normal. 86- 
123 hrs. 

Bettor. 
Normal, 87-* 
144 hrs. 

Well. 138 
lbs. 

Normal, 38- 
132 hrs. 


J* P. li. 

i 

3S 

M. 

Arthrlti'} 
hypertro- 
phic S yrs. 

Ffipt +, vc»re- 
tnhJe-i — 
monts -i-, 
cereals -4- 

Same. ISO 

Jhs. 

Soft. 13-63 
hrs. 

Same, 147 
lbs. 

Formctl, SO- 
HO hrs. 


Well. 1C7 
ibg. 

Normal. 


j I. 

! 

1 

54 

F. 

Artliritis 

atrophic 

1 yr. , 

Irrcpulnr -4-» 
fast -f, 
foods 4- 

Snnic, 151 
lbs. 

Soft, 20-3S 
brs. 

Bettor, 150 

Ib-^. 

Normal, 30- 
3 44 hrs. 

Better, 149 
lbs. 

Normal, .37- 
159 hrs. 

Well. 1-n 
lbs. 

Normal, 38- 
143 hrs. 

Well, 145 lbs. 
Normal, 38-143 
hrs. 

T. 0*B. 

! 

, 1 

31 1 

M. 

ArthritU j 

hypcrtro- ' 
pine 2 yrp. 

Fast ~h, 
fruit 4-, 
irrcptiiar -f 

Same. 348 
lbs. 

Soft, 36-G7 
hrs. 

Same, 345 
lbs. 

Normal, 36- 
J.30 hrs. 

lietlor, M l 
lbs. 

Normal, 38- 
1S3 hrs. 

Well, 142 
lbs. 

Normal, 30- 
134 hrs. 

Well, 160 lbs. 
Normal, 61-120 
hrs. 

1 M. McL. 

I 

35 

F. 

Arthriti*; 
atrophic 1 
1 yr. 

4-. irrojrii- 
lar -h. Bweeta ' 
4-. cereals 4^ 

Same. 171 
lbs. 

Soft. M-51 
hrs- 

Same. 1G3 
lbs. 

Forn^ed. 25- 
108 hrs. 

Better. )C2 
lbs. 

Normal, 38- 
120 hrs. 

Well. 161 
lbs- 

Normul, 30- 
122 hrs. 

Well. 15S lbs. 
Normal, SD-320 
hra. 

n. R. 


r. 

Psoriasis, 15 
yrs. and 

arthritK 

r> nioH. 

Irrcfrular 4". 
sweets -f. 1 

fruit 4*. laxn- I 
4. 1 

Same, 138 
lbs. 

Soft. 38-96 
hrs. 

Bettor. 131 
lb*!. 

Fonned, 38- 
110 hrn. 

Better. 12Q 

Ibg. 

Nor/nnl, Gi- 
ll 0 hrs. 

Well, 133 
lbs. 

Nortaal, 6.3- 
132 hrs. 

Well. 145 lbs. 
Normal. 62-182 
hrs. 

A. T. 

4G 

F. 

Eorema, 4 
yr<. 

Fast 4-. irrcKU- ; 
far -f» ' 

Bwoets -1- , 

Same. 130 

Ib*?. 

Soft. 25- 
100 hrs. 

Bettor. 134 I 
lbs. 1 

Formed, 43- , 
314 hrs. 

Better, 119 
lbs. 

Normal, 30- 
134 hrs. 

Better. 122 
lbs. 

Normal, 76- 
134 hrs. 

Well, 134 lbs. 
Normal. 60-134 
hrs. 

W. 0. s. 

39 

M. 

Triti?. 0 yrs, 

Knst 4% irrcRU- 
Inr 4-, 
ccrciils 4* 

Same, 208 
lbs. 

Soft. I5.3« 

hrB. 1 

Better, 1S7 
lbs. ' 

Soft. 17-92 ' 

hrs. 

Better. 371 
lbs. 

Soft. 17-05 
hrs. 

Well. 166 
lbs. 

Formed. 42- ! 
02 hrs. 

Well. 140 lbs. 
Normal, 43-114 
hrs. 


but more particulariy to examine records of his nutri- 
tion: for unless he presents records showinp one or two 
normal dejections daily, and rales of 38 to 110 hours 
or better, his alimentary mixture is not refined enouRh, 
and the health measures must be carried out more pre- 
cisely. As the intestinal rate is the most exact means 
to determine normal nutrition, all patients are advised 
to make this test and to weig:h the bodi’ every few 
weeks; and those who carry out these requirements, 
have normal rates, and chanpe little in weight, can be 
seen infrequently. At one of these visits, an exami- 
nation of the patient’s blood for anemia or hypogly- 
cemia, or te.sts for other conditions, can bo made. 


THE CURE OF DISEASE BY THE CREATION 
AND CONTROL OF AN IMPROVED 
STATE OF WELL BEING 
The results obtained from the education of about a 
thousand patients with symptomatic indige.stion, acne, 
eczema, psoriasis, arthritis, or some other disease, to 
restore health from anabolic nutrition, have been 
gratifying; because when the principles of treatment 
are undei-stood and cooperation of the patients is 
secured, the diseases are almost invariably relieved. 
To be sure, the improvement in the health of chronic 
invalids is always slow, and months and sometimes 
years of treatment are required before tangible re- 
sults become evident. The results obtained in the 
treatment of all of these diseases are very similar- 
therefore, definite figures of those compiled in a recent 
study of arthritis (7), may be used for this purpose. 

In tins study, an attempt was made to educate 241 
patients in these principles of treatment, over a period 
0 five years. Of this number, 74 were private and 167 


charity p.atients; but there ivere 34, in the latter group 
especially, who were unable to understand the practice 
of anabolic nutrition, and there were 89, who by a 
failure to bring in more than five records or to be ob- 
served for more than five months, were considered un- 
cooperative; and the patients of these groups have 
iieen excluded in an appraisal of the treatment. Of 
the remaining 118 patients, 45 became healthy, in as 
much as they were free of pain and swelling in the 
ioints, and enjoyed a noraial sphere of activity, and 
73 became better. Some of these became healthj- sub- 
•scquently by more prolonged treatment; and 7 of this 
number made an attempt to learn anabolic nutrition 
once and failed, then took up treatment again after re- 
maining the same or becoming worse for a year, and 
have improved. Details of the results of treatment in 
a few patients with arthritis, and other diseases are 
shown in Table I. 

When disease is relieved by the creation of an exact 
state of health, it is obvious that a recurrence must he 
pi evented if the disease is to be cured. All persons 
ai e human and are likely to digress from the even and 
sometimes dull tenor of healthy living; and such 
digressions if of short duration and infi-equent, may 
not be injurious when a reserve of health has been es- 
tablished. To prevent a recurrence of disease in these 
former patients, it is necessary to know from time to 
time how well they carry out the requirements of 
anabolic nutrition, in order to remain healthy. To this 
end. all of those instructed in the principles of treat- 
ment are advised to observe every dejection and to 
keep them normal, and to make a test of the intestinal 
rate and to weigh the body ever.v few weeks, and 
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record them. Then, several times a year according to 
the supervision required, they are asked to bring in 
records of their nutrition. The response to such a re- 
quest is shown in Record 2. And at one of these visits, 
a comprehensive and exact e.xamination of the bod.v 
and various specimens can be made, to assure these 
persons of good health. A few of the patients who 
were restored to health, and then failed to carry out 
the requirements to control their health and prevent a 
recurrence, are shown in Table II. 


6:55 to 7:25 p.m., potato soup, chicken, potato, squash 
spinach, rice pudding. 

Friday 

7 :‘15 to 8 a.m., toast, tea. 

0:20 a.m., normal dejection. 

1:10 to 1:25 p.ni., fish chowder, cracker, apple sauce 
cookies. ’ 

7 to 7:25 p.m., chicken soup, lamb, potato, parsnip?, 
broccoli, roll, orange sherbert and cake. 

10:45 p.m., normal dejection. 


Table II 

T/tc recurrence of disease in healthy persons from a failure to control health from anabolic or normal nutrition 


1 f 

1 



1 

1 

! 


Condition, WeiEht. Feces and , 

Intestinal Hate 
(Listed Consecutively) 


i 

i 

! InItlaH 

1 of 

Patients I 

1 

Atre 

Sex 

! 

j Disease and Its 

1 Duration 

Erroneous Ways, 
Excesses or 
Deficiencies of 
Food Con* 
sumption 

1st week 

2rd to 4th years 

Comments on the Causes of the 
Recurrence of Disease 

1 a. m. s. 

1 

1 

i 

25 

F. 

(' 

1 pKOriii.?ts, 9 yrs. 

, and arthritis, 

1 1 yr. 

i 

1 

1 

Laxatives -f, 
fat cereal 

food** — 

Same, ISC lbs. 
Formed, 5G-111 
hrs. 

Well. 178 lbs. 
Normal, 61-124 
hrs. 

After Uvo years of health beuan to 
eat too fast and too much fruit, 
failed to observe feces or deter- 
mine intestinal rate, and had 
n recurrence of both diseases. 
Wcicht 158 lbs., feces soft, and 
intestinal rate 13-48 hrs. 

1 G. N. 

1 

1 

1 

1 

4C 

r. 

1 

1 Arthritis, 10 
i yrs. 

Laxatives 4-, 
and cereal 
foods -f- 

Same. 145 lbs. 
Formed, 60-134 
hrs. 

Well. 148 lbs. 
Normal, 63-111 
hrs. 

After a year of health, while tra\cl- 
lint:, ate Irrotrularly and too fast, 
failed to determine rate or ob- 
serve feces, and had a recurrener. 
After rcturnlntr home ate letter. 
Weinht 145 lbs„ feces formed, 
and intestinal rale 61-111 hrs. 

F. A. R. 

1 

65 

F. 

1 Arthritis, 8 yrs. 

Fa'tt — , fat 4-, 
laxatives 4. 

Same, 124 lbs. 
Soh, 14-87 hrs. 

Well, 134 Ibv 
Normal, 48-110 
hrs. 

After two years of health in a 
country home movc<l to the city 
and rtc out. fast, and loo much 
fruit. She failctl to ob«erve feces 
and determine rate, and had a 
rcetirrcnee. Wcitrht 128 lbs., rate 
32-70 hrs. 

L. K. 

1 

1 

1 

25 

P. 

P«iorlnsi««, 20 
yrs. 

Fast laxa- 

tives 4., vc{;c* 
tables — 

Same. 124 lbs. 
Soft. 14-87 hrs. 

Well. 116 lbs. 
Formed, 48-110 
hrs. 

After a year of health ate too fast 
and too much cereal food, obsen’cd 
soft feces, and had rates of 12-C2, 
and 15-87 hrs. Shortly nfter- 
wnnl. had a recurrener. Weipht 
107 lbs., rate 13-72 hrs. 

1 w. o. s. 

I 

t 

30 

M. 

Iritk, C yrs 

Fast — . irrcRU- 
Inr -**, cereals 

+ 

1 

1 

Same, 20S lbs. 
Soft, 13-38 hrs. 

1 

Well. 146 lbs. 
Normal, 43-114 
hrs. 

After three yean of health went off 
on a \'ncation and ale too much 
and too fast, had soft fccM and 
rate of about 17-67 hrs. shortly 
afterward had a recurrence. 
Weirht 144 lbs., rate 3C-8< hr*. 


Record 2 

Health measures to continue: to eat slowly, of a small 
breakfast and lunch, but a sub.stantial dinner; .also eat 
many vegetables and fruit according to absorption. Then 
determine rate and weight every few weeks and bring in 
a complete record of nutrition in .January. 



Rate 

Weight 

Oct. 25 

41 to 132 hrs. 

132 lbs. 

Nov. 8 

65 to 134 hrs. 

134 lbs. 

Nov. 22 

65 to 128 hrs. 

133 lbs. 

Dec. 6 

40 to 114 hrs. 

134 Ib.s. 

Dec. 21 

63 to 130 hrs. 

135 lbs. 

Jan. 4 

62 to 127 hrs. 

135 lbs. 


Wednesday, January 17, 1035 
r,:t)0 to 7:2.' p.m., steak, potato, beets, string beans, roll, 
chocolate pic. 

7:."0 p.m., seeds taken to mark this meal. 

Thursday 

7:.'!n to 7:).' a.ni,. bran muffins, tea. 

0 a.m.. normal dejection. 

1:0,5 to 1:2.5 p.m., beef stew, cracker, apple pic. 


Saturday 

8 to 8:20 a.m., corn bread, coffee. 

9:30 a.m., normal dejection with first seeds; initial in- 
testinal rate, e2 hrs. 

1 to 1:20 p.m., scrambled eggs, bacon, lima beans, cut 
up oranges, cake. 

7 to 7:25 p.m., oyster stew, sweet breads, potato, cauli- 
flower, brusscls sprouts, bread pudding. 

.Sunday 

8:30 to 8:50 a.m., brown bread, coffee. 

10:30 a.m., normal dejection with seeds. 

1:30 to 1:50 p.m., cheese omelette, vegetable salad, 
crackers, peach pie, 

6:30 to 7 p.m., beef, potato, beets, egg plant, roll, prune 
whip, c.ake. 

Jlonday 

7:30 to 7:50 a.m., toast, marmalade, tea. 

I ;05 to 1 :20 p.m., lamb .«tew, bread, baked apple. 

3:15 p.m., normal dejection with seeds. 

6:45 to 7:15 p.m., beef broth, cod, sweet potato, turnips, 
cclerj", roll, Indian pudding. 

II p.m., normal dejection with seed'. 
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Tuesday 

7:35 to 7:60 a.ui., wheat muffins, tea. 

10:30 a.m., normal dejection with last seeds; final in- 
testinal rate, 135 hrs. 

1 to 1:25 p.m., fried egg, fried potatoes, roll, mince pie. 

6:55 to 7:30 p.m., celery soup, veal, potato, beans, 
spinach, roll, tapioca. 

Wednesday 

7:30 to 7:50 a.m., corn muffins, tea. 

9:30 a.m., normal dejection without seeds. 

1 to 1:15 p.m., veal stew, roll, prunes, cake. 

7 to 7:25 p.m., duck, apple sauce, potato, peas, string 
beans, squash pie. 

THE NORMAL NUTRITIVE APPARATUS, THE 
INTESTINAL RATE AND ASSIMILATION 

Through the wisdom of the body as the circuit of 
the blood is influenced by sleep, rest, food, exercise, 
affections of the mind, and the like (8), so must the 
ci'cle of digestion and absorption be influenced by 
similar factors. Again as the work and performance 
of the heart are adapted to the needs of the body (8), 
so must the W’ork and actions of the nutritive appa- 
ratus be adapted to the requirements of the bodily 
tissues for sustenance. Thus, the nutritive apparatus 
operates automaticallj- and with reasoning, and these 
qualities are exhibited in the digestive pouches especi- 
ally; for proper food in the primarj' pouch, the 
stomach, is normally churned to promote mixing, di- 
gestion and partial absorption of the aliment, but verj’- 
unsuitable food excites the vomiting reflex and is re- 
jected to protect the body from the absorption of 
injurious substances. Similarly, thoroughly com- 
minuted, complete and properly proportioned food in 
the secondary digestive pouch, the proximal colon, is 
normally kneaded back and forth to promote complete 
digestion and absorption, but aliment not fulfilling 
these requirements is propelled onward rapidly and 
dejected. Such a propulsive action may seem incon- 
sequential; but Howell %vrites, “the value of this re- 
versal of movement of the bowels (antiperistalsis) at 
this particular point would seem to lie in the fact that 
it delays the passage of material toward the rectum, 
and by thoroughly mixing it gives increased oppor- 
tunities for the completion of digestion and absorp- 
tion” (9). 

The sign of the normal operation of the proximal 
colon is the formation of the intestinal contents into 
uniform segments, which make up the normal feces; 
for Elliott and Barclay-Smith write, “a segment from 
its (the pro.ximal colon) contents every now and 
then nipped off by a ring of constriction, and carried 
aw’ay to be moulded in its further passage down the 
colon to the fii-rn fecal nodule” (10). The passage of 
the colonic contents in man is brought about by two 
different actions; one, evidently the normal is that of 
Fischl and Forges ill) by which the contents of the 
proximal colon are moulded into segments that are 
passed slowly through the distal colon; the other, evi- 
dently the abnormal is that of Holzknecht (12), by 
which large irregular masses form in the caecum and 
are passed propulsively through the entire colon. This 
act procedures soft and formless feces, -which in the 
practice of anabolic nutrition are a sigi- of intestinal 
indigestion and malnutrition. 

The intestinal rate as another index of absorption in 
animals, has been shown by Gross fl3j to exhibit 
marked variations according to the kinds of food in- 


gested. In properly fed rats, charcoal takes 9 hours 
to appear in, and 120 hours to disappear from the 
feces; but in those without vitamin A the intestinal 
rate was 6 to 48 hours, and in those without vitamin B 
it was 16 to 384 hours. This abnormally slow rate is 
explained by the fact that animals in vitamin B defi-^ 
ciencj' lose their appetite and consume so little food, 
that their bodily needs are not fulfilled and at the same 
time enough passed on to produce normal dejections. 
The intestinal rate as an index of absorption in man, 
has been described bj’- Burnett (14) to exhibit similar 
variations according to the kinds of food ingested and 
other factors. In adult patients who corrected their 
ways of eating to operate the proximal colon normally, 
one and sometimes two segmented stools are common 
daily, yet the marked evening meal takes about 63 
hours -to appear in, and 134 hours to disappear from 
the feces; and this rate is considered normal. On the 
other hand, in those who eat erroneously, the dejec- 
tions are often irregular and the rate is frequently 14 
to 63 hours. Such a rate is showm in Record 1, and in 
the practice of anabolic nutrition is applied as a sign 
of malabsorption, by which there is a failure in the 
final and most important phase of nutrition — assimila- 
tion. 

Structural changes in the bone cells of scorbutic 
animals from a failure of assimilation have been de- 
scribed by Wolbach and Howe (15) ; for they state 
that “after seven to nine days of deficient diet there 
was an increase in the number of osteoblasts applied 
to the cartilage columns. . . From twelve to sixteen 
days . . . the osteoblasts migrated from their original 
positions and assumed the shapes of fibroblasts.” Thus, 
when highly specialized cells do not receive normal 
nutrient substances from food, they revert to a lower 
and commoner tjT)e of cell. “But the administration 
of orange juice . . . was promptly followed by the de- 
position of bone matrix between the fibroblast-like 
cells.” Thus the consumption of complete food and 
normal assimilation, produced a regeneration of the 
osteoblasts and the formation of normal bone. 

This process appears similar to that pi-oduced in 
patients from malabsorption to cause metabolic dis- 
eases: for through a failure of normal nutrient sub- 
stances to maintain a weak skin, joints, or some other 
tissue, in a healthy state, the cells break down in a 
recognized disease. And in these circumstances, the 
cause of the disease can only be removed by the pro- 
duction of normal nutrient substances to regenerate 
the and this process is evidently brought about 

in patients by the correction of erroneous ways of eat- 
ing and living to operate the nutritive apparatus nor- 
mally, and to create anabolic or normal nutrition by 
which an exact and improved state of health can be 
acquired and subsequently controlled. 

CONCLUSIONS 

Health has been a vague and variable condition of 
the human body', but its maintenance and restoi'ation 
have been more assured of late, from an understanding 
of the needs of the healthy body for complete food; 
and thus some of the established deficiency diseases 
have been relieved, cured, and prevented. Obviously 
eating too fast and too much, irregularly, dispropor- 
tioned meals, or the fi-equcst use of la-xatives are not 
conducive to normal nutrition and health; but by re- 
garding the digestive system as a perfect nutritive 
apparatus in which a function of the colon only oper- 
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ates from right eating to produce normal feces and 
normal intestinal rates, these erroneous ways of eating 
provoke a previously unrecognized kind of intestinal 
indigestion, malnutrition and disease. This is because 
the food consumed does not complete its cycle of diges- 
tion and ab.sorption, and nourishment goes through in- 
stead of into the body. Thus, there is a failure in the 
final and most important phase of the nutritive pro- 


cesses— assimilation— and the exact and improved 
state of health from anabolic or normal nutrition, e.an- 
not he maintained. Principles for the creation and 
control of this state of health to cure disease, have 
been applied in the treatment of some of the skin di.s- 
eases and arthritis; and patients who understood and 
carried out the principles, have been cured of the.se 
diseases. 


REFERENCES 


!♦ Kritli, A.: The* Nrturc* of Man’s imporfeetjons. Lancrt, 2:10J7, 
Kov. 2r.. I02r). 

2, Minot, G. JZ. ; General A^spccts of tho Treatment of Arthritis. 

iVrtr J. Mrd., 20S :12P5, JuPiO 22, lOa.l, 

2. llurnett. F. L. : Fecal Units nml IntcHinnl Rate, n Basis for the 
Study of Health and Intestinal Indik’cstion, Roston Med. ami 
Sun/. J., 181:371-115. April 14-21. 1021. 

4. Webster’s International Dictionary: W. T. Harris and F, S, 
Allen. Sprinpriold. Mass., G. and C. Mcrriam Company. 1021. 
r». Burnett, F. I/.: Intestinal Indirostion in Eczema and PKorinsi*^. 

Ant. Med. Sn.. 1CC:415, Sent., 1923. 
r.. Burnett, F, 1..: The Control of Health after Ecrema and Psoriasis. 
AVte f'lifjjarul J. Mrd., 190:321, Aiir, 1C, 1928. 

7. Burnett, F. E. : Arthritis. Anabolic Nutrition and Health. Am. 

J. Mrd. Sei., 1SS:93, July. 1934, 

7b. Smithies. Frank : Defeetivo Eiver Ftinction As a Cause of Chronic 
Kr>d£>;:^n/>2i9 Skin Legions. Amt. fnf. 3:2202, June. 2030. 

8. E. H. : The Wisdom of the Body. Brit. Mrd. J., 2 :fi83. 
Oct. 20, 1923. 


9. HowcJJ, W. H. : A To.\t Book of Physiolopy. W. B. Saunders 
Company, Philadelphia and London, p. 737, 1019. 

10. Elliott. T. R., and Barclay-Smith, E.: Antipcristalsis and Other 

Muscular Activity of the Colon. J. Physiol., 31:272. IDOt. 

11. Fi-schl, L., and Porires. F.: Zup Frn:rc Des Dickdarmpcrbtnltik 

im Rocntprenhilde. Mu>irh. Mctl. ITchnschr., r»S:20Cl. Sent "ft 

inn. 

12. Holzknccht, G. : Die Normal Pcrlstnltik des Kolon. .Bunse/t. Med, 

Wrhnschr., 50:2402. Nov. 23, 1D09. 

13. Gross, L. : The EfTccts of Vitamin Deficient Diets on Rats. v.-!th 

Special Reference to the Motor Functions of the Intestinal Tract, 
in Vivo and Vitro. J. PctJi, and Baetrriol., 27:27, Jan., 1921. 

14. Buraett, F, Ij. : Variations of the Intestinal Rate. J. A. M. A., 

85:1777, Dec. 5. 1925. 

15. Wolbacb, S. D., and Ho>re. P. R. ; IntraceJIuJar Substances }n 

Experimental Scorbutus. Arch. Ihtth. ntul Lcth. Med., 1:1, Jan., 
192G. 


Studies on Constitution an d Ul cer 

III. Gastric Secretion in the Healthy Members of "Ulcer Families"* 

By 

JACOB MEYER. M.D. 

M. MASKIN,. M.D. 
and 

n. NECHELES, M.D,, Ph.D. 

With the Asshtance of 

K. E, .SEIDMAN, L. SCHEMAN, E. ROSENMAN 
and 

P. LEVITSKY 

CHICAGO. ILLINOIS 


S INCE .‘itatistic.s disclo.'ie a high familial incidence 
of ga.stric and duodenal ulcer, the existence of 
an ulcer const if ut ion. which in re.sponse to harmful 
stimuli might lead to this di.sease has been postulated 
hy various authors Cl). 

Celsiis. at the hetrinning of the Christian era, wrote 
that cniistituvion mav prodisno.se to certain diseases; 
and Hunt nr. in the eighteenth century, discu.s.sed how 
con.stitution may prevent or facilitate the occurrence 
of disease (2'). ^tany attempts have been made since 
then to define con.stitution, hut no definition seems to 
he generally accept.ahlo. 

With respect to ulcer the tendency has consi.stcd 
largely in an effort to e.xprc.ss constitution either an- 
1hro])omctrica!Iy as a definite body build, usually as- 
thenic (.Ti. or (in a function.nl ha.sis. The “vagotonia” 
of Kppiiurer and IIc.ss (4) and the “vasoneurotic” 
diathesis of Mueller fo) are illustrations of this thesis 
wliidi have neither been proven nor accepted (TO. 

•Tr m tbr Stcm.nr** Study Gmuu* md Irhnrntnry. 

J, Ml-'-rrl Rt-fM' Hospital. Chira»rt». 

At'nl 27. 


Jlorc recently, the concept of “organ dialhe.si.s” has 
been formulated, which tries to explain the tendency 
to ulcer formation in weakne.ss of individual organs, 
i.c. the proximal gastro-intestinal tract. 

Dr. Arthur Hurst (7) originally described the .signi- 
ficance of variations in gastric ph.vsiology and anatomy 
occurring in normal, healthy adults. The exlrcmc.s of 
thc.se variation.? have been classified a.s hyporstliemc 
and as hyposthenic stomachs, the former charactoriz.cu 
hy h.vperchlorhydria, hyper.sccretion and a high, liori- 
zontal, hypertonic, rapidlv empt.ving stomach, and the 
latter hy hvpochlorhydria, hyposecretion and an elon- 
gated. ptotic. slowly emptying stomach. 

Both types of stomach usually are found to he a.s-'>o- 
ciated with physical types of body build. The hjpei.''- 
thenic stomach with “hypersthenic.” muscular, per" 
son.s, and the hypo.sthcnic stomach with “hypo.sthomc. 
slender per.sons with wo.nk musculature. Both tvpi's o 
.stomach are frcfjuentl.v familial, and, according o 
Ilur.sl, both predispn.<.-e to the occurrence of pepfe 
ulcer. The hypersthenic individual is di.«tinft from 
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the vagotonic, because it lacks the symptoms of brady- 
cardia, hyperidrosis, myosis, etc. The hypersthenic 
stomach frequently contains free acid in the fasting 
state. Its tendency to hyperacidity renders it prone to 
harmful effects of alcohol, smoking, etc. The tendency 
of the hyposthenic stomach to hypochlorhydria dimi- 
nishes the bactericidal propei’ties of this organ and 


Table I 

Relationship between nicer patients and normal sub- 
jects tested 


1 

Relationship | 

Number 

Father-son 1 

21 

Mother-son ! 

9 

Father-daughter j 

26 

Mother-daughter ‘ 

5 

Brother-brother i 

e 

Sister-brother 1 

1 

Brother-sister 

s 

Uncle-nephew 

2 

Son-father ‘ 

1 

Son -moth or 

2 

Cousin j 

1 

Total 

82 


thus, according to Hurst, facilitates the development 
of a gastritis or duodenitis which may lead to ulcer. 
The observations of Hurst have, however, been con- 
tradicted tS). 

It has been our experience, that one or more mem- 
bers of the family of a patient wdth gastric or duodenal 
ulcer soon or late developed this disease and there- 
fore our attention was drawn toward these families as 
potential sources of future gastro-intestinal pathology. 
It was assumed that the healthy members of these 
families would have some abnoi-mality in gastric func- 
tion that might predispose them to the occurrence of 
ulcer. We therefore undertook a study of the gastric 
secretion in the normal asymptomatic niembei-s of the 
families of ulcer patients. 

METHODS AND PBOCEDURE 

The present work presents a statistical analysis of 
gastric secretion in the relatives of ulcer patients. All 
were healthy, few had slight gastro-intestinal com- 
plaints, as anyone may have from time to time, none 
presented an anamnesis indicating ulcer, and none had 
consulted a physician for gastro-intestinal complaints. 
Table I presents the variety of relationship occurring 
in the series. Forty-one females and 41 males from 54 
families, with an age range between 8 and 64 years 
are represented. 

Gastric secretion was obtained by Rehfuss tube. 
The residue of the fasting stomach was aspirated, 
measured^ and titrated. At ten minute intervals, two 
more aspirations were made, the specimen measured, 
10 c.c. retained for titration, and the remainder i-e- 
toned. These latter values represent basal secretion. 
The test meal was now provided. It consisted of 8 
arrowroot cookies and 400 c.c. water (9). After one 
hour, the stomach was emptied completely, the contents 
measured, a 10 c.c. specimen retained for titration, and 


the balance returned. One-half or one hour later, the 
final aspiration and measurement were made. The re- 
sults of titration were expressed in clinical units. 

The data accumulated in this manner have been sta- 
tistically analyzed in accordance with the technique 
presented by Vanzant, Alvarez, Berkson and Euster- 
man (9). This method made possible a comparison 
between the present group and the normal standards 
of secretion accumulated from nearly 4000 subjects. 
The comparison is expressed as the mean difference in 
clinical units between the values found and the normal 
standard, plus or minus the probable error. The cases 
lacking free acid following the test meal have been 
calculated separately, the percentage incidence of 
achlorhydria in each age group being compared with 
the normal incidence of anacidity for that classifica- 
tion. The values for free and combined acidit 3 ^ used 
in calculation are those obtained one hour after the 
test meal. The later aspiration subserved to differen- 
tiate between true and apparent achlorhydria. The 
former indicates the absence of free acid in all three 
specimens after the test meal, the latter indicates the 
absence of free acid in the one hour specimen but its 
appearance one-half or one hour later. Histamine was 
never employed in order to preserve identity with the 
experimental conditions of the standards emploj'ed. 

RESULTS 

Table II summarizes the number of subjects, the 
average vmuiue and the free and total acidity in re- 
sponse to the test meal, the characteristics of the fast- 
ing residue, and the incidence of achlorhydria for each 
age group. 

As is evident in Table IIP, the healthy members of 
ulcer families, both male and female, present a dis- 
tinctly lower free acid response to the stimulus of an 
Ewald meal than does a normal group. The males 
further reveal a statistically significant comparative 
depression in total acidity, and a suggestively signifi- 
cant relative augmentation in volume. The changes in 
total acidity and volume are not significant among the 
females. 

Achlorhj'dria is more frequent among females, and 
no male in the age range of 16-64 years exhibited 
absence of free acid. Howevei’, the percentage inci- 
dence of achlorhydria for the female ulcer relatives is 
actually lower than the normal prevalence of anacidity 
(9). 

Vanzant, et al, have not reported the incidence of 
anaciditj’^ below the age of twentj^ j'ears. However, 
extrapolation of their data would indicate that the 
young members of ulcer families demonsti'ate a high 
incidence of achlorhydria. Muhl (10) and Klumpp 
and Neale (11) report no instance of achlorhj^dria in 
a total of 120 normal children. Yet Wright found that 

of 230 children were devoid of free acid (12). 

Finally the fasting residue of the ulcer relatives 
deviates from normal, tending frequently to be of the 
same degree of acidity as the specimen taken one hour 
after the test meal (see Table II) . 


COMMENT 


In a general waj’, the above data demonstrate the 
existence of significant secretory deviations from 
normal in the seemingly healthy members of ulcer 
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Table II 

Gastric sccretio7i of normal relatives of nicer patients 



families, the male deviations exceeding the female. 

■\\niether or not these variations can be legitimately- 
interpreted as representing a tendency to ulcer for- 
mation still remains questionable. In the course of the 
three years of this study three subjects, asymptomatic 
at the' time of the tost, ultimately developed clinically 
demonstrable ulcers. 

The diminished acidity of the relatives of ulcer 
patients may result, as Hur.st supposed, in a lowered 

Table III 

Averape difference in gastiic secretion beiu-cen 
hraithy nicer relatives and normal population 

MnlM 

Fm' Acirlity I — IM ± 1.S34 
Tolnl Acldit> j — ‘•-S :f: 2.P32 
Volume c.c. i — — 2,rrl t 


antiseptic barrier with ultimate gastriti.s and ulcor.a- 
(ion. This theory may explain the pathogenesis of 
gastritis or of acute ulcers much more than it does 
that of the chronic ulcer. 

Another possibility is that hypoacidity may merely 
be one of the symptoms of a more fundamental path- 
olngv as vet unknown, which, independent of secretory 
changes, 'is capable of inducing ulcer. The presence 



of rather high acidity in the resting stomach, similar 
to that of ulcer patients, also points in that direction. 
If one considers the healthy- members of ulcer families 
as potential ulcer patients, and if one accepts the s .v 
tistical validity of the hypoacid response to an Ewald 
meal, of this group, one must assume that the hyper- 
acidity in cases of duodenal ulcer is preceded by hypo- 
acidity, and that hyperacidity may bo caused by an 
unknown factor or by- the ulcer and not vice icisa as 

is generally- believed. , 

It is important to emphasize that the members o 
ulcer families represent potential ulcer patients, • 
that if the incidence of ulcer is to be . 

the absence of specific therapy, adequate prop ly a. . 
.should be directed toward protection of these vulner- 


ble individuals. _ 

While it is not within the scope of this paper to 
uss in detail the prophylaxis of ulcer our prc-c 
tudies suggests the advisability- of such s>mp 1 
autions as the following: In view of the 1°" • 

.•hich we found to be prevalent m this ^ 

ttention to oral hygiene and the removal of i 
oci should be stressed, as this may prevent . 
nvasion of the stomach and its sequela. 

In view of the fact that mental and . 

tress, and particularly social and se.xual mala I 
nents are important as ideological 
renesis of the ulcer syndrome, correction o. t - - 
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should be attempted particularly in the healthy mem- 
bers of ulcer families. 

SUMMARY 

While it is kno\\Ti that ulcer “runs” in families, 
nothing- has been knoTvn about gastric functions of the 
healthy members of such families, -tt'hich have to be 
considered as potential ulcer patients. Therefore, the 
gastric function -n’as tested in 82 healthy relatives of 
ulcer patients, not having stomach or intestinal com- 
plaints. The re.sponse of this group to an Ewald meal 
revealed too low values for free acidity in both males 


and females and the presence of much free acid in the 
resting stomachs of a great number of them. The ab- 
normal response to the Ewald meal and possibly also 
the high acidity of the resting stomach may be inter- 
preted as predisposing to gastritis. It may be the ex- 
pression, howevei', of an abnormal gastric mechanism, 
so far unknown, which may produce both, abnormal 
secretion and ulcer. Dietary, hygienic, and social ad- 
justment as prophylaxis for ulcer is advocated among 
the healthy members of ulcer families. 

Note: We gratefully acknowledge the help of our Social 
Service Department through Miss Eleanor Scher. 
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SECTION II — Experimental Physiology 


Nocturnal and Diurnal Variations in the Acidity of the Spontaneous 

Secretion of Gastric Julce'‘ 

By 

FRANCES .A. HELLEBRANDT, M.D., RUBYE H. TEPPER, M.S. 

HELEN GRANT, M.S. 

and , 

RUTH CATHERWOOD, M.S. 

MADISON. WISCONSIN 


'^HE views have been prevalent concerning the secre- 
tory activity of the empty stomach. Beaumont 
(1847) observed that gastric juice was never found 
free in the unstimulated stomach of Alexis St. klartin, 
and Pavlov (1910) noted that in the absence of psychic 
disturbances or food, the gastric glands of the dog 
likewise remained quiescent. Cai-lson (1916) subse- 
quently presented evidence in support of a more or less 
continuous secretion in the absence of food or psj'chic 
factors as a normal phenomenon in both animals and 
man. Divergence of opinion has persisted. Much of 
the substantiating evidence has been indirect. Rehfuss 
and Hawk (1921) inferred the character of interdiges- 

^rrra the School of Medicine, University of Wisconsin, Department of 
PhysioIoEj;. Supported in part by funds from the Wisconsin Alumni 
Research Toundation. 

Submitted May i, 1930. 


tivc gastric behavior from a study of the fasting 
residuum aspirated preceding the administration of a 
test meal. Crohn and Reiss (1917) had already re- 
ported that an "after secretion” might persist for 
many hours post-prandial. They considered it a mani- 
festation of pathological hypersecretion. In a careful 
series of physiological studies, Lim (1924) looked upon 
the juice secreted in the absence of all intentional and 
avoidable stimuli as a “basal secretion” to which the 
subsequent enhanced activity of the glands as a result 
of controlled stimulation must be related. It was not 
until 1926 that Galambos suggested the periodic aspi- 
ration of the fasting stomach as a feasible clinical 
diagnostic method. In 1931 Polland and Bloomfield 
made a systematic study of this basal secretion and 
also suggested that herein might lie a new function 
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Table I 

The mean free and total acidity of the gastric juice 
spontaneously secreted day and night 


test of first importance in the clinical assay of the 
secretory capacity of the gastric mucosa. The whole 
problem has been recently reviewed by Babkin (1932). 
He believes there can be no further denial of the 
“secretion of a regular gastric juice by fasting man,” 
and advances the view that such secretion is always 
due to the action of normal or abnormal stimuli, the 
glands remaining at rest or active according to 
whether these stimuli are present or absent. 

The observations cited have been limited to a re- 
latively few hours of either continuous or periodic 
aspiration. The only long time studies of the con- 
tinuous secretion of the fasting stomach are those con- 
cerned with the determination of gastric secretory 
activity during sleep at night. Chalfen (1928), Hen- 
ning and Norpoth (19.32, 1933) and Winkelstein 

Table IT 

The highest free and total acidity of the gast7-ic juice 
spontaneously secreted duedug the day and night 


(1935) report that secretory rest characterir.c.s the 
nocturnal response of normal subjects in contradis- 
tinction to the elaboration of a juice of high acid value 
by patients suffering from peptic or duodenal ulcer 
The object of our study was to extend day time ob- 
servations to comparable periods and to contra.st the 
diurnal and nocturnal response of the same subject. 

JIETHODS 

All observations were made upon young adult uni- 
versity women free from gastric symptoms or disca.se. 
Day time studies commenced 15 hours after the last 
meal. Fluids were forced on the preceding day, to ob- 
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HCI 

T. A. 

IICl 

T. A. 


c.c, N/10 NnOH to ncutralixc 100 c.c. pn‘ttric 
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F. H. 
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41.01 

15.08 
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41.G0 


n. w. 

31.33 
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A. D. 
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27.93 
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D. K. 

10.17 
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17.03 

j 

A. h. 
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22.52 

26.62 
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E. \y. 

13,71 
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16.12 
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90 

> 
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CS 
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j 
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i 

77 
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02 
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71 

42 

46 
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76 
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46 

50 
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30 

46 
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38 

. A. I. 

12 
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42 

51 
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30 

SO 

33 

66 

, K. S. 

2' 

37 

! 

40 
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17 
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52 
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Fig. 1. A comp.ir 3 tive study of the acidity of the spon- 
taneous day and night secretion of the fasting stomach of 
a subject responding well to histamine, ,1 mg./IO kilo, and 
to routine test meals of gruel and alcohol. Note that the 
ecalc of times referred to the axis of abscissas In the short 
experiments Is double that of the 12 hour observations. 

tain maximal hydration and thu.s allay the disconiforl 
of abstinence and combat the aspiration of fluids. On 
the day before nocturnal observations the usual break- 
fast was eaten, avoiding only meals and fried foods. 
Luncheon consisted solely of nutritious liquids. Din- 
ner was omitted. Fluids were stopped within three 
hours of the experiment, since Rehfuss and his co- 
workers had found that water alone might act as a 
secretory stimulant (1914). 

The technique of intubation was learned prior to 
the use of any individual as a subject. The Rehfu.s- 
tube was modified by attachment of the metal olive to 
1 IG by 1 32 or 3 32 by 1,"32 Dakin's tubing. This was 
voluntarily .swallowed without artificial lubrication or 
the ingestion of fluids, and was well foIerat<’d mr 
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Fig. 2. A comparative study of the acidity of the spon- 
taneous day and night secretion of the fasting stomach of 
a subject responding poorly to gruel, and only moderately 
to alcohol and histamine stimulation. The scale of times 
referred to the axis of abscissas in the short experiments 
is double that of the 12 hour observations. 

mnny hours. The heavy end of the tube was allowed 
to seek the lowest pole of the stomach. Before as- 
suming recumbency at night, the correct tube position 
was determined with the subject in the sitting posture, 
after which fixation was attained by the application 
of adhesive plaster. All nocturnal observations were 
made with the subject sleeping in the laboratory, from 
7 to 10 of the night Hours being spent in bed. Day 
time experiments were performed with the subject up 
and about, occupied with quiet sedentary work. Saliva 
was not expectorated. A small sample of the gastric 
contents was aspii'ated with a syringe half hourly', 
first mixing the fluid which had accumulated in the 
stomach. Chemical analy'ses were pei-formed immedi- 
ately after the withdrawal of gastric juice, both day 
and night. Visible mucus was removed by centrifugal 
separation. The supernatant gastric juice was decanted 
and free and total acidity were determined by titrating 
with .1 N NaOH, using a micro burette, fitted as de- 
scribed by Hollander (1931) wth a hy'podermic needle. 
During the early experiments Topfer’s reagent and 
phenolphthalein were used to determine end points for 
free and total acidity respectiveiy. Subsequently brom- 
phencl blue and phenol red were substituted. The 
presence of bile was noted and its quantity estimated 
by subjective evaluation of the color of the freshly- 
drawn sample. Blood was detected by the benzidine 
test. When positive in repeated aspirations the ex- 
periment was terminated. 

The procedure is open to ci’iticism because of con- 
tamination of the gastric secretion by saliva, pyloric 
escape of gastric contents, reflux from the duodenum, 
and the unknown influence of the residue of preceding 
glandular activity upon the acid value of succeeding 
samples. To perform a long time experiment under 


the most ideal conditions the following modification of 
procedure was adopted in one case. Observations were 
commenced after a 22 hour fast, to rid the upper 
alimentary tract of food. The subject remained in a 
semi-recumbent position in bed during 17 consecutive 
hours of observation. Saliva was continuously removed 
by suction. The gastric contents were continuously- 
aspirated by the application of a constant gentle 
negative pressure, using the intestinal decompression 
method of Wangensteen (1933). A liter and a half of 
gastric juice was ndthdrawn. To combat the dehydra- 
tion and hypochlorema which accompany the total loss 
of gastric secretion (Dragstedt and Ellis, 1930) 1400 
c.c. of warm physiological saline were introduced by 
hypodermoclysis between the 6th and 11th hours of 
observation. 

EESULTS 

In a series of 55 preliminary experiments on 6 
noi-mal young adult women we confirmed the presence 
of a continuous secretion in the fasting stomach over 
periods varying from 1 to 6 hours. A total of 34 long 
,■ — , — we-" then performed, 21 during the 
night and 12 during the day-, on 18 and 11 subjects re- 
.spectively. Seven of the day- and 3 of the night ob- 



Fig, 3. Illustrative graphic records showing the continuous 
secretion of the fasting stomach and the periodicity of its 
acid response in the absence of intentional stimulation. 
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servations were limited to 8 consecutive houi-s. The 
remaining 20 were 12 hours in duration. One e.xtended 
oyer 17 hours and thus involved day and night aspira- 
tion. Eleven subjects submitted to both diurnal and 
nocturnal observations. 

The juice aspirated was often of high acid value and 
not infrequently e.xceeded in acidity that produced in 
re.sponse to a te.st meal. Figure 1 illustrates the 
acidity of the gastric juice withdrawn from both the 
stimulated and spontaneously secreting stomach. The 
glandular activity of the fasting stomach was suffi- 
ciently continuous to yield samples of gastric juice at 
half hour intervals, day and night. The distinct 
periodicity in the intensity of the reaction makes the 


The acidity is high and the response is cyclic. TJk- 
periodic character of the reaction is t.vpi'cally illus. 
trated in Gi'aph II. The greatest suppression of the 
day in contrast to the night secretion of a single sub- 
ject, is reproduced in Graph III and IV. This subject 
slept well and uninterruptedly throughout the major 
portion of the night, precluding psychic stimulation of 
external origin. On the contrary the subjects who.sc 
acidity response is reproduced in Graph V, slept fit- 
fully and spent a restless and uncomfortable night in 
the laboratory. 

Continuous aspiration of the gastric contents did 
not affect the appearance of recurrent waves of rising 
acidity (Figure 4). The findings were identical with 



Fig. 4. Nocturnal and diurnal variations in the acidity of the spontaneous secretion of 
gastric Juice, continuously collected for 17 consecutive hours by the decompression 
method of Wangensteen. Fluid loss was partially compensated by saline hypodemoclysls. 


contours of the spontaneous acidity cuiwes indis- 
tinguishable from those induced by deliberate stimula- 
tion. 

The behavior of the empty stomach and the func- 
tional capacity of the mucosal acid producing cells as 
revealed by test meals or histamine stimulation seem 
to bo related. This is evident in the comparison of 
Figures 1 and 2. So low was the secretory rate in the 
latter experiments that adequate samples were ob- 
tained from the fasting stomach with difficulty and 
occasionally no juice could be withdrawn. There is a 
uniformity in the pattern and level of the response, 
night, day, and after stimulation. 

In general, the acidity of the gastric juice spon- 
taneously liberated during sleep at night was higher 
than that produced in the day time. Table I prc.scnts 
the individual average free and total acidity of the 
night and day secretion of 11 .subjects. By arranging 
these in order of the titration v.alue of the nocturnal 
free HCl. the moan day secretion exceeds the night in 
potency only in those cases in which the functional 
capacity of the mucosa is lowest. If the stomach has 
the ability to liberate spontnneou.sly a juice of high 
acid value, its nocturnal responsiveness exceeds that of 
the day. This is more evident in Table II, in which 
are presented the .single highest day and night free 
and total acidity values. The mean highest acidities 
for the group as a whole were 58.8 for free TIGl during 
the night and T.'l.Sl for total .acidity, in contrast to 
4 : 5.8 and 57.8 during the day. 

Gra])h 1 of Figure .8 .shows the similarity of the 
gastric behavior of one subject on two different nights. 


those yielded by periodic sampling. The acidity was 
highest during the night. Toward morning it dropped 
abruptly until no free HCl was detected in the .aspi- 
rated gastric contents. Subsequently it rose again. 
The period of maximal acidity coincided with the in- 
terval of saline administration. Fluid lost by gastric 
aspiration was roughly compensated for by injection, 
but absoi'ption from the subcutaneous tissues w.xs in- 
complete when the experiment was terminated G hours 
after the ce.ssation of hypodermoclysis. At the end of 
17 hours there was no sign of secretory exhaustion. 

Bile was almost continuously present in the samples 
withdrawn from the fasting stomach. Begurgitation 
as evidenced by fluctuations in the intensity of the 
color of the aspirated samples was inconstantly re- 
l.ated to depressions in acidity. When the secretion 
rate was low the benzidine test was most frequently 
positive for occult blood. We had already called at- 
tention to the difficulty of obtaining blood free sample.’ 
from the fasting stomach on double intub.ation (Ilelle- 
brandt, 19,35). It suggests that the metal olive of the 
Rehfuss tube may traumatize the mucosa when un- 
buffered by a fluid test meal, especially during vigorous 
peristalsis. The use of a thin, weighted, perfonitcd 
rubber tube did not completely aboli.^h thi.s finding. 
Trauma by intubation aspiration may be more com- 
mon than is suppo.sed. This negate.’ the value of aspi- 
ration of the fasting stomach as a practical elinic.al 
tost. Except for transitory discomfort, our subjects 
."bowed no ill effects from the procedure. Hilk was 
administered immediately after the withdrawal of the 
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tube, av.tl a Waiu!, I'li^ily d4’‘“‘'Ul)lo Jiioal wa*! aorved 
hofon- diacharpo from laboratory, 

DlSt:V'SSIOX 

If tht’ parii'tal filla put out a juice of couatant 
acidity and tliia i;; cijihorntid contii)uou;;ly, we can 
a.<rrilH' tl'.e rpontarwovi** varlatii'ii:* in tlie titration 
vahn of a‘?pirated r.-inipie-. to reveral nuvlianirnis. 
Thftv !■! atiipic opportunity for contaniination with 
« Atrr,-p.a*^t ric rocrotionr* which ^vo havo i^artially 
elirniiiatoi! only ,-.r!!i\a a-; a contriluiiory acidity dt-- 
pn-'':!i!!. t!!'' ah',! r.co of quantitative data it is 

iT;i 5 »e-:-'!!dc to w.niuate th.e itnportr.nco of duodenal 
ri'yuryitatiiu'.. The ptirc-t pa'-tric juice is a mixture 
of th.e i-i-cretion- of n variety of celb. siKccplihle to 
••'•lective stsn'.uiation ami tira ‘jttal activity < Hollander, 
Vn’.ele-rp and Itahhin. IPIU'*. ('asl'am tl'.Hdi 
had .-.nym -ted th.'i liw .etitnulu’- for the rontiimous 
■:f.Te*ion of tl.e i nij ly ' tomr<ch may rv-nie in tin- auto. 
«!sr*'tton of c"r.-l!t;o nt-' normally pr<,'>nt in the 
ya^-tric juice, tv.ntinue,;!'-. .Tp.irntio?) affords minimal 
o;.p .rHiidty for ; tirtvalr.tion !>y thi ' temte. >et p<-rif.!li' 
lity sn the ie'..| of the r- Mtnain-. a- evident a-< 

that cl’.nraetr ri>-t!c of a 'tonsarh from v.hich sturdi 
rritttp!’ • "f the c-inten;., are e.idy in'a rntitteirtly rr- 
jr.evi d. Tiir.t the- tmchr.m-m it u humt'r.'d one •■metia- 
tinp f'etrt th' inteftrr.e jrin!'- itr.prad'ah’e. It would 
5e- disncrtl*. to < xplar:! tin' ryehc matsire of its reh nte. 

rhasfer, Mippe- t'd th.at the s'crcliou of the 

f:.’'tir,p etomaeh vc.v- a cer.ditiomsi reilex, since in his 
< vp- ri' nce the ivehi-iorj jif p >cldc stimuli !>y 'hefi 
Vlas ast-'V-ja'.fd with a ■ ta'feti'r;- di ;>re'’ ;(i!). This i* 
r,t)i in nprfemrni with, our finiiinps. ruriher. the day 
«i tiilations iti our c x;v rlnK'r.ta dt' piay f!<> p<ah aciili- 
Iti s roinrid' n* with the iiahitu.a! time of ealirtp. U« n- 
tdnp and Norpath nr'dCi abo considered the f.vtinp 
rreretion a {■ j clioreifi x. I,ihe f'haifen, they fiird the 
nl-dition of sjcfition rharncteri'tie of slei-ji. In thair 
••X|v>rim' . 0 *“. th'* "‘.''akinp jiiate" wat: a,* 'ociated with 
;s ;'re,m;it ihvatjor! irj the acid level of the juice a'pl. 
r-at's! from the slomnri;. Inability ifi s!rej> <-imfort-''bly 
und’-r l.•lt^'■^r.■^^ory rondit j'lr.*' wa*' n- ver accomj'.ini' d by 
the pre-iuctfon of a jui<-e of hiph arid valu'* in our ex- 
p'rimenti, Tii'- rn.'iximal nriditiis wire obt.aimd ficun 
Mitijivti whose «](i p v.;,s leu-' .nn'ivl' d liy the un- 
avoidable difttirhatice'. incidental to th" pr<i>cedure. 

The larpe.-t -t of norma! Mibjects shnwinp Imv 
or fib'ent frte llf'i durinp .'hep at nipht i’- that of 
Winbep-teiri fipnri). Ho’.vrv'r, ;!‘.jdratioi!'v w<-re com- 
m'-nred hy him only 2i; hour« after :s ftill dinner, and 
nUhouph foM frapmesifi were present for •* hours 


thereafter, the (luantily of .secretion was small, 
•‘seldom exceeding IH c.c. in the whole niphf," and -10 
per cent of the normal subjects showed no free IICl. 
H.ahliin (H'r,2) liad reported Hint food residues, even 
when present in insipnificant ninounL«, exert a slimu- 
latinp 1 ‘ITeet on Hie secretion of pasiric juice. Dipe.s- 
tiou must have been at its heipht when Winlcolstein’s 
exjrerimenis were eommeneeii. Carlson (1915) csli- 
imited that 700 c.c. of pa.stric juice were produced l>y 
a normal man in response to an jivempe nieid. In our 
lonp time experiment, the mucosa elaiioraled a juice 
of hiph nverape aeidity at a mean rate of M.7 c.c. 10 
min. for 17 eomecutive Iiours without evidence of 
,'Mcretory eNbanslion. It is diiTicult to reconcile these 
cdc'crvaf ion.s vvith Hie fmdirips of Wiiikel.stein. 

r.'irl-’on <1910) dimons'trated that p.'u^lric liuiUTcr 
contract iojj.s arc ruiptr.enti-ii durinp sleep. SubsequenHy 
(1925) referrinp to the liciphtened si'xiretion oh.iervcd 
by Lurbiinnii .and Johnston <1921) in hypnotic .‘-leeii, 
hr predicted that an .nupmentation of pastric pland 
activity vvoiiiii probahly abo be found to occur durinp 
natural shcji at niph.t, Ihi* .seen tory and motor rnech- 
aiiismi of the slomncli b-inp similarly povenied. Our 
fir.dinp.s .’Uib^tanHali* Hiis pn diction. Gastric .•'ecro- 
tioti, lila- p.’i’itric motility, is aupmentcil durinp sleep 
at nipht. Ih'th nro chiiracterin'd hy irreptilarly recur- 
rent jirriiMhi of activity and relative ijuic.secnce. We 
h.avr nlnady jio^tulatcil a .«ecrctory-!nntor rel.ationship 
in tin- fastinp !>tonuich of man (Hellclirandl, 19.253, 
acidity .and motility varyinp in unison. The demon- 
stration of thictnatioris in the acidify of tiie fn.stinp 
•'( cretiriii. day and niplit, adds wciplit to this hypo- 
thesi/'. 

CONCUhSIONS 

1. The normal fnslinp etoinnch stNrelo.i continu- 
ou’dy, day and niplit. 

2. The fastinp pastric contents may exceed in 
acidity that acoumnl.ated in respon«c to te.sl meal 
elimnlation. 

.2. Th'* aridity of the fastinp secretion rise.s and 
fall*; int'-rmitlently, in the ahsence of all intentional 
.•.tiniul.'ilion. 

•J. Tim mean acidity of the nipht .•■H'creiion of the 
f.'mtinr .'-tonmeh exendr. that of tlie <lay secretion. 

,5. r-ecretory-jni't'ar relationship is po.stulated to 
explain the fluctuation of the acid vaUie.s of the a.spi- 
rated pastric contents tlmtiph there is no quantitative 
rvidrnrr to e.xcluilr e.xtra-pastric c'lntamination a.s the 
nuKlii'i operandi. 
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On the Inhibitory Effect of Corpus Luteum on Gastric Secretion* 

By 

IRA A. MANVILLE, M.D., Ph.D. 
and. 

WALTER R. MUNROE, B.S. 

PORTLAND, OREGON 


T T has been noticed in this laboratory that pregnant 
bitches do not respond normally to secretion and 
histamine stimulation of gastric secretory activity. 
Strauss and Castle (1, 2) have presented e\idence 
showing that pregnant women usually show a tendency 
toward achlorhydria. The possibility that one of the 
hormones elaborated in the ovary during pregnancy 
exerts this inhibitory effect was investigated. 

METHODS 

Pinky, the animal used in this work, is a young healthy 
adult male dog who had an ileo-gastrostoray performed in 
November, 1935, He is normal in all other respects. Be- 
fore each experiment food was withheld for 12 to 36 hours. 
The dog was trained to lie quietly during the experiment. 
Through the fistula, a rubber tube was introduced on the 
end of which was a light rubber balloon. The other end 
of the tube was connected to a chloroform manometer 
whose float recorded pressure variations on a smoked 
drum. A catheter nith the closed end perforated by a 
number of openings was also inserted through the fistula. 
The outer end of the catheter was kept closed with a clamp 
between operations. At five minute intervals the clamp 
was removed, the gastric contents aspirated and 50 c.c. of 
tap water were introduced. Ten c.c. portions of the aspi- 
rated gastric content were titrated with N/40 NaOH to 
determine free and total acid. Topfer’s reagent and 
phenolphthalion were used as indicators. The titration 
values of the gastric contents gave information about the 
relative amount of secretion (at least of hydrochloric acid) 
during the five minute period the sample was in the 
stomach. 

EXPERIMENTAL ^ 

Control experiments were run using 2 mg. pilocarpine 
HCl as a stimulant. This resulted in a greatly incrca.sed 
flow of gastric juice with a high acidity and a high mucus 
content. Peptic activity was not determined. The results 
of a tj'pical experiment are shown in Table I. 

Wo feel that the course of gastric secretion may be fol- 
lowed best by the free acid value.s becau.=e of the buffering 
effect e.xerted by the varying amounts of .saliva and mucus 
in the various samples. Results of a typical experiment 
using pilocarpine HCl show that the maximum acidity is 
reached .about 37 minutes after stimulation, although high 
values are reached within 25 minute.s and are maintained 
for at least 40 minutes. 

.\ftcr control experiments were done the anim.al was put 
on a course of corpus luteum f Lilly). It was given one 
ampoule a d.ay (each ampoule represents 3 grains dessi- 
cated corpus luteum) for 13 days. At the end of this time 
the effect of pilocarpine was again determined. The animal 
w.as given 2 mg. pilocarpine HCl accompanied by 1 c.c. 
corpus luteum. Results of this experiment arc given under 
Experiment I in the Table. The acid values in this experi- 
ment did not ri.'c so high as in the control c.xperiment. One 
hour and four minutes after stimulation, the acidity began 
to increase. This experiment seems to .'how some inhibi- 
tion of piloc.arpine stimulation by corpus luteum. As the 
effect of corpu' luteum in this experiment seemed to be 
slight, another experiment was performed, the animal 
being given 2 mg. pilocarpine accompanied by 2 c.c. of 

^yri~% t!<- Dn'artrr'-rV of Phr'i'itory. Ur.iTrr»i!y of Or'-vor. MoUiooI 
Ju-’r It. KC'. 


corpus luteum, followed in one-lialf hour by another 2 c.c. 
dose. The results of this experiment are given in Experi- 
ment II in the Table. This experiment .shows no inhibition 
by corpus luteum of the secretion induced by pilocarpine. 
Corpus luteum also apparently had no effect upon the 
gastric motility. In the second experiment, the peak of 


Table I 


! 

j Time 

{ Control 

1 Free Ac. Total Ac. 

Experiment I 
Free Ac. Total Ac. 

Experiment 11 ' 
ProcAc. Total Ac- 

1 

j 00 

) 

0.6 

1.1 

0.4 

1.0 

0.0 

ij: j 

j 05 

j LI 

1.9 

0.1 

1.4 

0.6 

2.3 

1 JO 

1 0.5 

1.7 

0.4 

3.0 

5.0 

5.0 

1 

5.0 

6.0 

3.3 

4.1 

3.7 

6.G 

i 20 

i 7.8 

0.0 

O.C 

2.7 

3.7 

8.0 

25 

i 

S.C 

0.5 

3.3 

5.5 

11.5 

30 

1 0.0 

2.4 

2.1 

3.7 

6.3 

12.S 

35 

1 s.o 

9.0 

2.1 

S.C 

4.S 

o.s 

40 

' 8.3 

10.5 

4.0 

5.G 

L5 

0.0 

i 45 

! 5.S 

7.C 

4.2 

C.O 

C.O 

n.4 

50 

1 

! 5.1 

c.o 

4.4 

5.5 

7.5 

17.8 

55 

! C.l 

v.c 

L8 

6,5 

C.8 

11.8 

CO 

j 7.0 

0.6 

3,1 

C.C 

G.S 

11.3 

C5 

» 


C.O 

7.5 



70 

! 


4.5 

C.0 




Free nnd total odd values are expressed as c.c. N/40 HCl. 

In Experiment I, 2 me. pilocarpine and 1 c.c. corpus luti-um vrerc eiven. 
In Experiment II, 2 me. pilocan>lnc and 2 c.c. corpus luteum vere 
ei\cn followed by 2 c.c. corpus luteum one-half honr^l.'itcr. 

Time is expressed in minutes from pilocarpine stimulatjon. 00 rKirdw 
is the time the pilocaridnc was riven. 

acidity was reached 48 minute.s after stimulation and the 
acid values were of the same order as those obtained when 
pilocarpine alone was given. High acid values were still 
present when the experiment was discontinued one hour 
after' pilocarpine stimulation. 

DISCUSSION 

Straus.s and Castle .sLate that the greate.st decline in 
gastric acidity occur.s during the second trimester of 
pregnancy with a rise during the last month to the 
level observed in the third month. A.s^ the corpus 
luteum involutes about the start of the eighth month 
of pregnancy, it was thought that perhaps the 
luteum hormone might be the responsible agent, fne 
doses of corpus luteum used in these experiments were 
probably physiologically adequate. 

Since corpus luteum, in the dosage used, has no 
power of inhibiting the gastric secretorj' response to 
pilocarpine and since the animal produced acid just as 
efficiently after the course of corpus luteum as before, 
wo conclude that the corpu.s luteum used does not con- 
tain the agent responsible for the diminished gastric 
acidity of pregnancy. 
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Experimental Gout in Turkeys* 
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T he major portion of the uric acid excreted by birds 
is derived from the conversion of urea in ordinary 
protein metabolism. Administration of urea increases 
the excretion of uric acid by normal birds. Minkowski 
demonstrated that the synthesis of uric acid from urea 
occurred in the livers of birds since such s 3 ’nthesis did 
not occur if birds were hepatectomized. Von Mach 
(2), after repeating these experiments, pointed out 
that uric acid did not entirely disappear from the urine 
of hepatectomized birds owing to the two sources of 
uric acid in these animals, one by synthesis from urea, 
which process occurs only in the liver, and the other 
from the purine bases liberated by nuclear metabolism 
throughout the body; the latter is independent of the 
action of the liver. 

Urea is not converted to uric acid by animals other 
than birds and reptiles. Other animals, including man, 
possess a mechanism for the destruction of uric acid 
which varies in efficiency in the various species. The 
liver is also responsible for the destruction of uric 
acid (3). The normal dog excretes only traces of 
uric acid, but after removal of the liver large amounts 
of uric acid are found in the urine and no evidence of 
destruction of uric acid can be demonstrated. Because 
of the ability of animals to destroj"^ uric acid this sub- 
stance does not increase beyond a certain level in the 
blood of animals with complete urinary retention. 

Urinary retention by birds produces a rapid, marked 
increase in the uric acid content of the blood and little 
elevation of the concentration of blood urea. Uremia 
is indicated by high levels of uric acid in the blood; 
values from 150 to 400 mg. per cent have been ob- 
tained (4). Under these circumstances there occurs 
a deposition of white, crystalline urates on all of the 
visceral surfaces and on the fascia of the muscles ; de- 
posits are also found on the articular surfaces of the 
joints (5, 6). The terra “visceral gout” often has 
been applied to this condition and probably has led to 
some confusion in the literature. Until there is proof 
that uremia and tophaceous gout of birds are similar 
conditions we feel that the term “gout” should be re- 
served for the condition characterized by definite tophi. 

Spontaneous avian gout is not infrequent among 
captive birds of zoological gardens. According to Fox 
(7), it occurs most often among parrots, gallinaceous 


and accipitrine birds, and herons. It has also been re- 
ported to have occurred among domestic birds such as 
the chicken, duck, goose and turkey. Kaupp (8) ob- 
served gout in a flock of capons. Kionka (9) experi- 
mentally produced gout in hens which he maintained 
exclusively on a diet of fat-free horse flesh. Gout be- 
came apparent in periods of from three to fifteen 
months. The symptoms and physical characteristics 
of this disease were similar to those of spontaneously 
occurring gout. , 

METHODS 

One set of experiments was begun January 10, 1934, 
vnth eighteen turkeys which were at that time seven 
months old. They were placed, two each, in nine pens. 
Pour pens were small cages measuring 26 by 26 inches, 
within an unheated building, and the remaining five pens 
were outside runs affording ample opportunity for exercise 
and a slightly greater range of temperature. Five com- 
binations of diet were fed to these turkeys. The birds in 
outside pens and inside cages, which received identical 
paired diets, had free access to their food at all times. All 
turkeys received a basic diet of a commercial turkey mash 
containing wheat bran, middlings, yellow corn meal, meat 
and bone scraps, ground barley, soybean oil meal, ground 
oats, alfalfa meal, dried skimmed milk, dried buttermilk, 
limestone, salt, and cod liver oil. This diet contained 20 
per cent protein, 4 per cent fat and 46 per cent carbohy- 
drate. The five diets used were as follows : (1) the turkey 
mash without any additions, (2) turkey mash mixed with 
equal quantities of ground raw horse flesh, (3) turkey 
mash mixed with 5 per cent of crystalline urea, (4) turkey 
mash with a few leaves of fresh green spinach, and (6) 
turkey mash and cracker meal in equal quantities. Two 
birds were changed to diet 2 after having had diet 1 for 
eighteen weeks, and one bird was changed to diet 1 after 
having had diet 3 for twenty-six weeks. 

All turkeys were weighed at approximately the same 
hour each week. At this time we also procured 1 c.c. of 
blood from the wing vein of each turkey. Determinations 
of the blood uric acid were made after proper dilutions, 
by the method of Polin (10). 

On October 2, 1934, twenty other turkeys were placed 
in outside runs and given a diet composed of equal parts 
of turkey mash and ground raw horse meat. Pour birds 
of the twenty were given intramuscular injections, three 
times each week, of 1 c.c. of a solution of uranium acetate 
containing 25 mg. of uranium. Four other birds of the 
twenty similarly received injections of solution of lead 
acetate containing 10 mg. of lead. Still four other birds 
of the twenty were fed cinchophen mixed with the food so 
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that each turkey of the four received approximately 1 gm. 
of cinchophen each day. 

Necropsy was performed on each of the thirty-eight 
birds; some died during the course of the experiments, 
but most survived the entire period. No pathologic changes 
were found in the visceral organs of any birds e.xcept those 
found associated with enterohepatitis. The lesions that 
were considered as gout consisted of tophaceous nodules 
about the feet, knees, or wings, and the depositions of 
chalky white material in the articular surfaces of the 
joints of the extremities. In o.xamination of most of the 
gouty birds all of these changes were found, but in ex- 


when diets contained an increased amount of protein 
or of urea. If the animal was then fasted, the blo(id 
uric acid decreased rapidly so that low value.s were oh- 
tained within twenty-four hours. During the ne.xt 
twenty-four hour.s there appeared to be a slight ri.>;o in 
the uric acid content of the blood. Similar chango.^ 
were observed in animals with gouty tophi both in the 
active stage and in quiescent periods. The blood uric 
acid of gouty birds after a fast of twenty-four hours 
appeared to be slightly higher than that of normal 
birds but the values were small when compared to 


Table I 

Effect of diet on blood uric acid 


Aildittons to 
turkey mat^h <hcl 

llird 

Ixicatiun 

Blood uru 

Avcrai;c 

, *acid, mUHsrrams 

High 

1 

per cent 

Ilurntlon. 

M Cfks 

pout 

None 

1 

Ten 

C.3 

8.9 

3.2 

IS 

0 


o 

Pen 

C.2 

10.9 

2.6 

18 

0 


a 

CaKc 

G.l 

12.8 

3.3 

33 

0 


4 

Cauc 

6.9 

14.2 

1.1 

33 

0 


9 

Pen 

6.6 

8.2 

4.6 

8 

0 

Horse meal GO 

1 

Pen 

12.D 

10.2 

3.1 

IT 

0 

per cent 

2 

I'CII 

12.2 

17.S 

6.1 

17 

0 


5 

Pen 

13.9 

23.G 

7.C 

25 

-f-f- 


c 

Pen 

9.3 

KS.6 

5.0 

20 

0 


7 


10.0 

IG.O 

5.2 

25 

0 1 


i S 

CiiKC 

7.3 

U.8 

4.3 

31 

0 

Urea 5 per cent 

0 

Pen 

8.0 

10.6 

4.4 

26 

0 1 


in 

Ten 

7.2 

9.8 

3.7 

H . 

0 ' 


1 11 

CnKc 

6.5 

u.o 

3.4 

3( 

0 


) 

12 

CllKC 

13.7 

22.2 

P.2 

2S 

r-i I- 

Cififn leavi*^ 

1 

I*cn 

n.s 

11. 1 

2.) 

1 

0 


14 

Pen 

5.0 

7.8 

3.2 

18 

0 


15 

Cairo 

4.4 

II.3 

.1.0 

33 

0 

' 

IG 

CaKC 

r,A 

9.4 

3.0 

33 

0 

Cracker meal GO 

1 17 

Pen 

5.7 

30,9 

2.4 

18 

0 

per cent 

; IS 

Pen 

l.G 

6.7 

2.1 

IS 

0 


amination of a few the joints of the feet only were in- 
volved. Micro.scopic examination of the material from the 
gouty deposits revealed numerous nccdlc-like crystals. 

RESULTS 

The results of these experiments were summarized 
in Tables I and II from which most of the pertinent 
data can be ascertained. Comparisons of the values 
for the blood uric acid of the birds as determined in 
the different weeks disclosed variations such as are in- 
dicated in Tables 1 and II. However, many of the low- 
values for uric acid, determined on the blood of birds 
in which the concentration of uric acid usually was 
found to be high, were obtained at times when the 
animals were sick. Some turkeys had enterohepatitis 
and others were not disjiosed to eat well at times when 
gouty tophi were actively developing. 

The olTcct of feeding and of fasting on the blood 
uric acid of birds which did not have gout (Table HI) 
indicatc.s that the blood uric acid rises after a meal 
and Dial the amount of the rise i.s dependent on (he 
nature of the diet. i^Iueh greater ri.se.s were obtained 


those usually found in c.xamination of the blood of 
turkeys that had access to food. The blood uric acid 
of fasting goutw turkeys was found to be between b.o 
and 5.0 mg. per cent, w’hile that of normal turkeys 
w'as between 1.5 and 4.0 mg. per cent. ^ 

If the turkeys were allowed free accc.s.s to foou, hUle 
difference wa.s found in the uric acid content of m; 
l)Iood whether their exorcise was or was not re.striclef 
by confinement in cages. The restricted animals tit 
take less food, probably because the cages were m a 
building which reduced the hours of daylight so t la 
these birds roosted longer than their outdoor neig i 
hors. The concentration of uric acid in their blo'xi, 
however, was not significantly iliffcrcnl from tlw 
found in the outdoor birds which received the cer- 

rc.q)onding diet. , , , r a 

The uric acid content of the blood of the (urkews kt. 
the diet of turkey mash only ("Table I) varied hui over 
a period of lime was found to be remarkably c<m- 
.sistent. Tho=e to whose mash green leayc.s were atifi 
were found to have slightly less uric acid in the ttsts . 
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dence of tophaceous gout and the course of the disease 
were likewise similar when birds were given this diet, 
whether or not cinchophen was added. 

In the blood of birds that received uranium, values 
for uric acid were high. Similar results were obtained 
with the birds that received injections of lead. In tne 
Wood of most of the birds which received injections o 

uranium or lead the concentration of uric acid jv as 

higher than might have been anticipated when buds 
were given the particular protein rich diet employed 
in the experiment concerned. It should be noted tha 
in the blood of about a third of the birds given 
uranium or lead the elevation of uric acid was about 
the same as in that of birds which were given the pro- 
tein-rich diet only. Therefore, we feel that too much 
significance should not be placed on the effects of lead 
or uranium under the conditions of this experiment. 
Histologic examination of the kidneys of t e u s 
that received lead or uranium disclosed very little ab- 
normality. Only an occasional necrotic tubular cell, 
with some deposition of calcium could be found ; these 
changes might be attributed to the action of either 
uranium or lead on the kidneys. Repeated examina- 


Fig. 1. Gouty feet of turkey which received a 

protein, and injections of uranium (number 13, Tabie III). 

but it is doubtful that any significance should be at- 
tached to this small difference. The blood of those 
birds whose food (cracker meal and turkey mash) con- 
tained less protein and more carbohydrate than was 
contained in the diet of mash and green leaves simi- 
larly contained a relatively small amount of uric acid. 
The addition of urea to the diet apparently increased 
the uric acid content of the blood above that which 
would be anticipated with the same diet less the added 
urea. Greater increases in uric acid were observed in 
the blood of birds fed the diet containing equal parts 
of turkey mash and horse flesh. A much wider range 
of variation in the value for uric acid in the blood was 
found among those birds which received diets which 
gave high values for uric acid in the blood. 

The administration of cinchophen to birds which 
were receiving the diet of turkey mash and horse flesh 
was without effect on the uric acid of the blood. The 
values found were similar to those that had been ob- 
tained when the same bird had been given the same 
diet without cinchophen ; the values also were similai' 
to those obtained when other birds were given the 
same diet, without addition of cinchophen. The inci- 



Fig. 2. Gouty fest of turkey, opened to show white areas 
of urate deposits. 
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Table II 

Effect of treatment on blood uric acid of turkeys with protein-rich diet 


1 


Blood uric acid, millijrramt 

per cent 


I 

i 

Treatment 

Dird 

Average 

Ilish 

Low 

Duration, 

w'ceks 

j 

Tophaci-ous l 
rout 

None 

10 

12-4 

29.7 

5.1 

46 

t 

■f i 


20 

17.7 

27-3 

n.o 

1} 

i 


21 

19.3 

27.8 

lO.C 

14 

-i--!- ; 


22 

13.G 

29.2 

6.2 

4C 

-f ! 


22 

22.0 

33,2 

16.1 

0 



24 

21.0 

20,9 

12.3 

12 



25 

14.C 

10.2 

s.o 

8 

0 


25 

17.3 

26.4 

' 7.1 

46 

-f-i- 

Cinchoplicn I irm. daily in foot! 

27 

22.8 

2C.C 

15.3 

17 

'r-r + 


28 

15.6 

28.G 

7.2 

40 

•f 


29 

17.S 

20.7 

7.5 

40 

+ ; 


ao 

17.6 

28.0 

7.1 

40 

1 

Uranium C.’i mj;. inlramuscuiarly 

31 

10.8 

25.C 

I5.G 



three lime*$ a week 






32 

10.0 

2S.6 

S.l 

26 

-1 


33 

22.C 

37.2 

13.0 

0 



34 

21.4 

2S.f/ 

15.3 

15 


10 mf.% intramuscuIarJy three 

33 

23.5 

38.0 

10.4 

2» 

-'•+ j 

limes n week 





3G 

18.5 

25.6 

17.7 

7 



37 

23.5 

30.0 

13.0 

12 

X4.X ! 


3S 


35.4 

14.4 

12 

i 


lions of the blood gave no evidence of changes attribu- 
table to these poisons. 

Lesions of gout developed in nineteen turkeys of the 
group of twenty-six which received the diet especially 
rich in protein and in one of the four birds which re- 
ceived urea. No gout developed in any of the eleven 
birds which received the turkey mash alone or in those 
which received cracker meal or green leaves in addi- 
tion to the mash. In all of the birds in which gout 
developed the value for the blood uric acid was IG mg. 
per cent or more for the week or two preceding the 
appearance of Ic.sions sufliciently characteristic to be 
considered definitely those of gout. A decrease in the 
amount of uric acid in the blood fi-equently occurred 
during the week or two after gout was apparent. At 
this time the birds usually took much less food than 
pi'cviously and later the blood uric acid increased when 
the animals regained their normal appetites. Subse- 
(luent loss of wellbeing occurred at times when new 


tophi appeared to be developing but the presence of 
old tophi seemed to produce no symptoms. 

COMJIENT 

The fij’st symptom of gout di-splaycd by the affected 
birds was lameness and diiTicully in ari.sing after sit- 
ting prone. In the early stages the turkeys spent most 
of the day prone on the ground, in a manner that made 
it appear that pain was present or was at least as.so- 
ciated with movement. The attacks of pain seemed 
intermittent, as the birds would move normally again 
after a few days and then several days later would re- 
sume their characteristic positions. IVilhin a few day.s 
after the appearance of symptoms, small tophi usually 
could be observed on the feet. Those tophi gradually 
enlarged, but the enlargement itself seemed to hoar no 
relation to the symptoms obseiwcd. Some birds afi- 
pcared to have pain when the tophi were enlarging 
but others had no symptoms accompanying the en- 
largement. We did not observe any material decrease 


Table III 

Effect of fasting on the uric acid content of the blood 


Uric ftcid in bloo<!, TnUIirrnms rcr cent { 


I 

Diet 

l 

Hire 

I’rrrioux nvemre 
. with diet u'C*! 

{ Three hour? 

f nftCT fcr^lnc \ 

: 1 

1 

Fa.*tinfr 

1x8 hour« 

1 Fastinc 

1 2i hours 

! 

\ 

1 

1 42 hoar? 

' Turbirr inrvh j 

A 

i 

> 4.3 ! 

2.6 

[ 

1 2.1 

' 3.1 

i i 

n 

‘ i 

5.0 ! 

2-7 

.> * 

3.3 

' Kcr-'c nrd 

c 

7.3 1 

12.3 ! 

1 5.6 i 

2.0 

1 

1 turtry mn-h | 

' } 

D 

1 12.2 

12.5 


4.1 

‘ l.t 
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Fig. 3. Gouty tophi in wing of turkey which received a 
diet rich in protein, and injections of lead (number 17, 
Table III). 


in the size of the large tophi, but small ones disap- 
peared from time to time. Alteration of the diet, with 
subsequent reduction in the uric acid content of the 
blood, did not cause rapid diminution in the size of the 
tophi ; although some of the tophi did disappear under 
these circumstances, others however, were unaltered. 

The tophi and articular cavities contained masses of 
white, semisolid or paste-like material. Microscopic 
examination of this mateidal disclosed masses of 
needle-like ci-ystals, frequently arranged in sheaves. 
Examination of the tophi also revealed these ci'ystals 
enclosed in connective tissue of varying density. The 
ui’ic acid content of the pasty material, either from 
tophi or from the articular cavities, was found to be 
from 4 to 5 per cent of the moist weight of the ma- 
terial and from 20 to 30 per cent of its dry weight. 

From the results obtained it is obvious that the uric 
acid content of the blood of turkeys under ordinary 
feeding conditions depends on the protein or the 
nitrogen content of the diet. The elevation of uric acid 
is probably not associated with the metabolism of 
nucleic acid since such elevation also occurred in the 
blood of birds which were fed urea. It appears prob- 
able that the major portion of the ui-ic acid of the 
blood represents that which has been formed by the 
liver from urea, either that administered or that 
foi-med from the catabolism of protein. This is of 
course a special mechanism for the formation of uric 



Fig. 4. Gouty involvement of the tibiometatarsal joint of 
turkeys (numbers 18 and 19, Table III). 


acid in birds and reptiles and is not present in mam- 
mals. 

In some previous experiments (11) we observed 
that the yolks of eggs from our gouty birds were 
almost white, but that other birds of the same flock 
produced eggs with yellow yolks. In these experiments 
the addition of green spinach leaves to the diet pro- 
duced eggs with j’-ellow 5 mlks but the level of uric acid 
in the blood was not reduced more than when cai'bohy- 
drate was added to the diet. It seems probable that 
the gouty birds in our former experiments did not 
pick up green plants from their pen as did those not 
affected. 

We have used eight female turkeys to one male in 
these experiments, so that our number of male turkeys 
is not sufficient to warrant conclusions as to the sex 



Fig. 5. Crystals of urates expressed from gouty tophus of 
turkey (x750). 


incidence of gout under these conditions. We could 
find no difference, on the basis of sex, in the amount 
of uric acid in the blood of birds which were receiving 
the same diet. Two of the birds in which gout de- 
veloped were males and we saw no indication of re- 
sistance to gout in either sex. It appeared that gout 
developed after the value for the uric acid of the blood 
had remained at 16 mg. per cent or higher for several 
days. Severe cold weather might have precipitated 
some attacks of gout. Several birds had symptoms and 
tophi developed in them immediately following ex- 
posure to severe cold weather, after they had failed 
to have symptoms for several weeks when the value for 
the uric acid in their blood was in the neighboi'hood of 
16 mg. per cent. In many other birds, however-, gout 
developed without exposure to cold. 

SUMMARY 

The blood uric acid of turkeys is elevated after feed- 
ing and is diminished to a low level after fasting. 
When free access to food is allowed the value for the 
uric acid in the blood is usually found to be several 
times that for the fasting bird. The level of the blood 
uric acid is greatly increased by additions of protein 
or of urea to the diet. 

Symptoms of gout and the development of gouty 
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tophi on the extremities and gouty depositions in the 
articular cavities occur in turkeys if the uric acid in 
the blood is maintained at a high level for several days. 

Administration of cinheophen appeared to have no 
etfect on the uric acid content of the blood or on the 


cccurrence or symptoms of gout in those animak in 
which gout was present. 

Administration of nephrotoxic agents (uranium and 
lead) appeared to increase the uric acid content of tb 
blood slightly and to hasten the appearance of gout 


r.. 
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Spontaneous Hyperinsulinism Due to Pancreatic Adenoma in a Patient with 
Carcinoma of the Sigmoid — a Catastrophic Conjunction* 

By 
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and 
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S pontaneous hjiierinsulinism might be called 
the “isomer” of diabetes. In diabetes a lack of 
endogenous insulin results in hj-perglycemia. The mir- 
ror condition entails an excessive secretion of endogen- 
ous in.sulin with varying degrees of hjiioglycemic 
shock. Clinical types of hyperinsulinism have been 
well defined by Seale Harris (1), who points out that 
more cases are not recognized because physicians fail 
to watch for them. However, the general symptoms 
are familiar enough in the ordinary case and need not 
he further reported in the literature. 

The in.^tance here reported showed two independent 
lesions in a .single patient: one benign, causing de- 
vastating symptoms: the other malignant with verj' 
few symptoms; both conspired to produce death. 

The significance of the history in leading to the 
diagnosi.'t can only be appreciated if one remembers 
that orthodox Jewish custom requires a fast for 
twenty-four hours on the Day of Atonement. 

Hhlni-!/: On October 27, lOS.n, n white male, ago -15, 
wn.i -vent bv Dr. H. Fine to the ser\-ice of Dr. Edwin Hel- 
ler with the chief complaint of "spells” and hemorrhoids. 
On rir.«t e.xnminntion the following facts were determined 

concerning him: _ 

Being a pious man, it bad been his custom to spend ^tne 
Day of Atonement (Yom Kippur) in .synagogue fasting. 
On’ this bolidav preceding his admission, his wife came to 
svnngogue about eleven o’clock in the morning and found 
h'im in a kind of svnlking stupor. He did not Tccognize 
her; he did not respond intelligently to questions; he 

Tprurn Ibf WarJ* nnJ raiMnitorlr, of the Jvwiib Hnaplio!. 

Mar 20. 


seemed to be “out on his feet.” He was taken to a phy- 
sician’s office but on the way was made to drink a cup of 
coffee so that within half an hour after arriving at the 
doctor’s office he was perfectly rational. At five o’clock 
on the morning of his admission his wife was awakened 
by his heavy breathing and found him unconscious. lie 
did not regain consciousness for two and one-half to three 
hours. 

This story aroused the suspicion of what later proved 
to be the true diagnosis, and the patient was deliberately 
asked concerning his eating habits and his sensations when 



Fig. 1 . Low pov;er microphotograph shov/Ing enlarged 
Isfande of Langerhans within the ndenorna. 
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required to go without food beyond the usual mealtime. 
His answer was that for many years hunger had always 
forced him to eat immediately because failure to do so 
would cause severe pain in his stomach and a sense of 
weakness. The patient was a mentally alert, obese, white 
male of apparently 46 to 60. There was no abnormal 
physical finding except the hemorrhoids. The diagnosis 
of spontaneous hyperinsulinism was made at this exami- 
nation clinically. Two nights later he became suddenly 
unconscious. A specimen of blood was obtained before 
treatment was instituted. Its sugar content was 30 mgm. 
per 100 c.c. The Resident reported that 10 c.c. of 50% 
glucose intravenously brought the man back to complete 
consciousness even before the injection was finished. The 
blood sugar curve on a six hour observation is as follows 
and seems identical with those reported in many cases by 
Dr. Seale Harris: 



Graph 1. Five hour glucose tolerance test. Ordinate shows 
blood sugar in milligrams per hundred c.c. Abscissa shows 
time interval in hours. The test had to be terminated at 
the fifth hour due to symptoms of oncoming shock. 

Diagnostic discussion: Having established the fact 
of hyperinsulinism, our next quest was its cause (2, 3) . 

1. Was it the pituitary? No, for the X-ray De- 
partment reported a normal sella Uircica. 

2. Was it deficient liver glycogen? No, for with a 
fasting blood sugar of 68 mgs., one c.c. of adrenalin 
by hypodermic raised the blood sugar to 100 mgs. 
within half an hour without feeding any sugar. 

3. Was it interference with the regulating center, 
i.e., over-activity of the parasympathetics ? No, for 
the pulse remained normal, the pupils normal, and the 
eye grounds showed no evidence of intracranial pres- 
sure. 

Thus, we were forced to conclude, by eliminating 
other factors to the best of our ability, that in- 
trinsic ovei'-activity of the insular pancreatic tissue 
(adenoma) was basic in this patient’s symptoms (4). 

The patient’s hemorrhoids had been bothering him for 
several years but only recently began to bleed, and seemed 
to us at first not a very significant part of the history. 
With X-ray and proctoscopic help we investigated further 
and found that the underlying condition was a polypoid 
cancer low in the sigmoid, for which we advised surgery. 
After a few days spent arranging his personal affairs, the 
patient, returned to Dr. Frank Block’s surgical service for 
operation. He had a stormy but complete convalescence 
from his first stage surgical episode. Dr. Block was asked 


to palpate the pancreas in an effort to discover an adenoma 
but reported that none could be felt. Later developments 
certainly corroborated this report for it was only by dint 
of thorough search that the lesion was finally discovered 
at the autopsy. Forty-eight hours' after the second stage 
surgical procedure the patient suddenly collapsed and died. 



Fig. 2. High power microphotograph from edge of islands 
shown in Fig. 1, demonstrating the exclusively Insulinogenic 
type of cell present. 


The diagnosis of sigmoid adeno-carcinoma gave 
credence to the possibility of pancreatic metastasis. 
We felt that, theoretically at least, such a metastasis 
should decrease rather than increase insulinogenic 
activity. Consequently, our clinical diagnosis at death 
was : “Adeno-carcinoma of the sigmoid with probable 
pancreatic adenoma.” 

AUTOPSY (D.B.F.) 

At autopsy the pancreas was smaller than normal, 
being about half the size one would expect in a patient 
of this man’s weight. With the fat removed it was 
remarkably thin and flat and in its tail there was a 
firm gray nodule the size of a pea. The histo-pathologic 
study of this nodule proved it to be an adenoma in- 
volving the islands of Langerhans. No carcinoma cells 
were present. The histo-pathology of the head of the 
pancreas indicated a marked interstitial fibrosis but 
no adenomatous tissue was discovered in this location. 

It was found that all malignant tissue in the bowel 
had been removed. The pelvic peritoneum was walled 
off with easily broken adhesions. The parietal peri- 
toneum was reddened with roughly 100 c.c. of blood- 
tinged fluid incai’cerated here. 

The rest of the autopsy was negative. 

SUMMARY 

We report a case of spontaneous hyperinsulinism 
due to pancreatic adenoma, coexistent with a carci- 
noma of the recto-sigmoid. » The presence of these 
separate entities was recognized before operation and 
they were proved at autopsy. 
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T N previous pubJieations we reported that in vitamin 
Bj deficiency there is a reduction in the concentra- 
tion of pancreatic lipase and esterase (1) but that 
this avitaminosis produces no demonstrable changes in 
the proteolytic enzymes trypsin and erepsin (2). 

We have since extended our observations to other 
enzymes and other deficiency diseases. The additional 
enzymes studied are: pancreatic amylase; hepatic 
lipase and esterase; blood serum esterase, amylase and 
pho.sphatase ; also kidney phosphatase in vitamin B, 
deficiency and in a few groups in a deficiency of the 
vitamin B complex. 

In this communication results are submitted on 
vitamin B, and G deficiencies; also on a deficiency of 
the vitamin B complex. This work is grouped in order 
to determine whether there is any correlation between 
enzyme changes and the deficiency of several factors 
of the B group and uncomplicated vitamin B deficiency. 

Throughout this study the experiments were carried 
out in pairs, using litter mates of the same sex and 
restricting the control to the same plane of nutrition 
.as the avitaminotic animals. 


METHODS OF PROCEDURE 

The technique for the titration of the various enzyme.s 
was the same as recently employed in invc.stigations of 
Enzymic Changes in Malignancy (.1). 

The criterion for B. deficiency was extent of loss of 
weight. In addition to 18 to 20 groups used in this study, 
polyneuritis was produced in the majority of ."50 groups of 
animal.s on the ration of Ammerman and Waterman (4). 
As a vitamin B. .supplement for the control animals gradu- 
ated do.sos of a concentrate furnished by the Eli Lilly Re- 
search Laboratories were used. The controls for the poly- 
neuritic rat= received daily 10 y of Merck’s crystalline 
vitamin B,. 

In the G experiment's a daily allowance of 20 to 40 y of 
crystallini’ Bt. supplementing a diet deficient in the vitamin 
B complex, proved a succe.s-,ful procedure for the produc- 
tion of dermatitis. The term G includes what the Engli*-h 
workers at present recognize as flavin plus B. (5). 

There were approximately 4,000 titrations carried out in 
this investigation. It is, therefore, impossible to submit 
detailed data. Furthermore, since the change.s in enzyme 
concentration arc not, with a few exceptions, proportional 
to loss of weight expressed in per cent of body weight or 
to the severity of the polyneuritis or dermatitis, all the re- 
sults have been averaged and summarized which are pre- 
.sented in T.ables I to III. 


Arnt-u’turnl t;n{vrr>ity of Ari»o- 
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In the compilation of the tabular data it was con.ddcrcd 
important to show not only the per cent of increase or de- 
crease in enzyme concentration of the pathologic animals 
compared with their litter mate controls, but also to indi- 
cate the per cent of the groups of animals which showed 
the particular change. 

VITAMIN B, DEFICIENCY 
Influence of the Extent of Loss of Bodii Weight awl 
Polyneuritis on the Concentration of Blood and Tissue 
Enzymes: The animals were 40 to 55 clay.s of age and 
weighed 110 to 150 gm. The losses of weight ranged 
from 4 to 47 o.xpressed as per cent of the body weight. 
The results are quite fluctuating among individual 
animals; but, on the whole, there is no correlation 
between extent of loss of body weight and enzyme con- 
centration either in the blood or in the tis.suos. Neither 
does the degree of polyneuriti.s exert any cfl'ect on con- 
centration of blood serum and tissue onzyme.s. From 
an analysis of Table I it is apparent that there is a 
marked decrease of pancreatic esterase and an appre- 
ciable decrease in the concentration of pancreatic and 
hepatic lipase. Wiy the albino rat .should he le.'.*! 
eflicient in the dige.stive efiiciency of e.stor.s than true 
fats, the esters being simpler substances than fats, Is 
difficult to explain. 

Polyneuritis associated with only small lo.s.'>e.s of 
body weight shows no noteworthy changes in onzj’me 
concentration. The small changes in the concentration 
of blood serum e.sterase in vitamin B, deficiency is in 
accordance with the results reported by Green (C). 

VITAMIN G DEFICIENCY 

The majority of the groups of animal.s for this study 
were one and one-haif to two months old and weighed 
05 to 110 gm. There were al.so a number of groups 
selected from older stock, four to five months old, and 
weighing 150 to 210 gm. The los.scs of weight ranged 
from 2 to 35 per cent of the body weight. Sixty per 
cent of the pathologic animals developed dermatitis. 
Neither e.xtent of Joss of weight nor severity of drnns- 
titis had any noteworthy influence on concentration of 
blood or tissue enzymes. 

An examination of Table II .“hows a 20.0 per cent 
dcci'case in the concentration of blood serum pho*- 
phat.ase. We have no explanation for these re.sults in 
view of the fact that in .n deficiency of the vitamin B 
comple.x there is an average 2G.3 per cent increase in 
the concentration of this blood .serum enzyme (T.'ib.e 
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Table I 

Influence of vitamin deflcicncy on the concentration of blood and tiss2ie enzymes of the albino rat 


ENZYME 

Number 

of 

croups 

studied 

Averace 
for all 
croups 

P c 

Per cent 
decrease 
in 

Patbolocical 

Per cent 
increase 
in 

Patbolocical 

Per cent 
animal 
croups 
showinc 
decrease 

Per cent 
animal 
croups 
showinc 
increase 

Per cent 
animal 
croups 
showinc 
no chance 

Blood scrum 
amylase* 

20 

10.1 

21.8 

12.4 

— 

6B.0 

30.0 

15.0 

Blood serum 
c^iterasct 

20 

11.0 

12.1 

9.1 


70.0 

20.0 

10.0 

Blood serum 
phosphatase* 

18 

47.7 

42.4 

— 

12.5 

38.9 

61.1 

0.0 

Kidney 

phosphata‘«e* 

20 

14.D 

17.4 

14.4 


lo.O 

85.0 

0.0 

P.-increatic 

amylase* 

20 

302.0 

303.0 

0.0 

0.0 

60,0 

so.o 

20.0 

Pancreatic 

lipase* 

20 

107.0 

139.0 

23.0 


90.0 

10.0 

0.0 

Hepatic 

lipnsci 

20 

19.5 

24.6 

20.5 


C5.0 

20.0 

15.# 

Pancreatic 

cstcrusct 

20 

7.G 

13.5 

43.7 


60.0 

15,0 

B.O 

Hepatic 

eitera'jeJ 

to 

29.9 

31.8 

0.. 


42.1 

67.9 

0.0 


♦Expressed as units. tExprossed as mR, butyric acid. ^Expressed us mjr. oleic ncld. 


Ill) and a small increase in this constituent in vitamin 
Bj deficiency. 

DEFICIENCY OF VITAMIN B COMPLEX 
This investigation was carried out with two groups 
of animals of different ages. One group was four to 
si.x weeks old and weighed 65 to 85 gm. and the other 
two to five months old and weighed 130 to 200 gm. 
The losses of weight ranged from 7 to 34 per cent of 
the body weight. 

The appreciable increase in the concentration of the 
blood serum phosphatase may be correlated with path- 
ologic changes in osteogenetic tissues found in this 
avitaminosis (7), since blood serum phosphatase is 


high in bony disorders (8). We would like to state, 
however, in this connection, that work in progress 
indicates that, unlike the experience of investigators 
in human rickets (9), we are finding very little in- 
crease in concenti'ation of blood serum phosphatase in 
experimental rickets, which is in harmony with the 
recent observations of Scoz flO). 

There is also an appreciable decrease in hepatic 
lipase in a deficiency of the vitamin B complex. Al- 
though we previously found no change in ereptie ac- 
tivity in vitamin B, deficiencj', 60 per cent of the 
groups in vitamin B complex deficiency show a 27.7 
per cent increase, the significance of which is also not 
clear. 


Table II 

Influence of vitamin G defleieney on the concentration of blood and tiss^ic enzymes of the albino rat 


ENZYME 

Number 

of 

croups 

'studied 

Avernce 
for all 
croups 

P C 

Per cent 
decrease 
in 

Patbolocical 

Per cent 
increase 
in 

Patholocical 

Per cent 
animal 
croups 
showinc 
decrease 

Per cent 
animal 
croups 
showinc 
increase 

Per cent 
animal 
croups 
showinc 
no chance 

Blood scrum 
amylase* 

36 

2G.6 

24.3 

— 

9.1 

52.S 

47.2 

0.0 

Blood serum 
csteraact 

31 

18.9 

19.8 

4.6 

— 

38.7 

41.9 

19.4 

Blood serum 
phosphatase* 

28 

46.0 

66.7 

20.9 

— 

78.6 

21.4 

0.0 

Trypsin* 

35 

60.0 

53.0 


6.0 

61.4 

37.1 

11.5 

Erepsin* 

36 

27.5 

27.6 

0 

0 

41.7 

65.5 

2,8 

Pancreatic 

amylase* 

36 

274.0 

2S2.0 

2.9 

— 

62.7 

38.9 

S.4 

Pancreatic 

lipasc§ 

36 

162.9 

163.1 

1..3 

— 

66.6 

25.0 

8.4 

Hepatic 

lipasof 

35 

28.4 

28.6 

O.S 

— 

48.5 

48.5 

3.0 

Pancreatic 

csteraset 

SG 

15.1 

17.1 

13.2 

— 

69.4 

27.7 

2.9 

Hepatic 

esteraset 

36 

37.6 

37,2 

— 

1.1 

30.0 

61.0 

8.3 


•Expressed as units. tExprossed as me. butyric acid. lExpressed as me. oleic acid. 
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Table III 

Influence of vitamin B complex deficiency on the concentration of blood and tissue enzymes of the albino ral 


‘r-. — ... _ . . 

r;NzyMi: 

Kumber 

of 

rroups 

studied 

Averatre 
for all 
proups 

P C 

Per cent 
decrease 

Sn 

Pathological 

Per cent 
Increase 
in 

Pathological 

Per cent 
animal 
frronps 
Bhowinir 
decrease 

Per cent 
animal 
jrroups 
Bhowine 
increase 

Per frrl 
a’vlira) ' 
CToara 

no rhsnjTf 

Blood porum 
amylase* 

27 

25.C 

23.3 

— 

lO.O 

45.0 

C2.0 

30 ; 

Blood perum 
estemsej 

2G 

14.3 

15.2 

5.9 

— 

G2.0 

35.0 

0.0 

Blootl pcrum 
phosphatase* 

27 

57.5 

45.5 


25.3 

2G.0 

71.0 

0.0 

Kidney 

j phosphatase* 

9 

15.3 

1C.1 

3.0 


55.0 

44.0 

D.o ; 

1 Trypsin* 

20 

C3,G 

54.8 

— 

13,7 

20.0 

75.0 

i 

50 j 

Erepsin* 

20 

31.7 

22.9 

— 

27.7 

25.0 

CO.O 

15 0 ' 

rnncrcatic 

amylase* 

29 

2C3.0 

2GO.O 


1.1 

61.7 

30.2 

14.1 ; 

Pancreatic 

lipnscj 

28 

154.0 

171 0 

9.9 

— 

C7.S 

2B4 

10.8 1 

Hepatic 

lipascs 

28 

20,8 

20.5 

- 

1.5 

39.3 

60.0 

10.7 ; 

1 

' Pancreatic 

esternset 

29 

15.C 

17.4 

_ 

31.4 

55.1 

41.4 

3.6 j 

Hepatic 

estcraset 

i 

20 

37.7 

3B5 

— 

39.7 

20.7 

79.3 

0 0 


•Exprc*sod ns units. ^Expressed as we. butyric acid. fExpressed as air. oleic acid. 


SUMMARY 

1. Summarizing the results of this investigation, 
there is no noteivorthy change in the digestive effi- 
ciency of either the proteolytic or the amylolytic 
enzymes in vitamins B or G deficiency, or in a defi- 
ciency of the vitamin B complex. 

2. There is a marked decrease in the digestive 
efficiency of pancreatic esterase and a moderate de- 
crease in the concentration of pancreatic and hepatic 


lipase in vitamin B, deficiency, sugge.sting a di.'sturb- 
ance in digestion of fats in this avitaminosis. 

3. An appreciable increase was observed in concen- 
tration of blood serum phosphatase in a deficiency of 
the vitamin B complex. 

4. With the exception of a 20 per cent decrease in 
the concentration of blood serum phosphatase, no note- 
worthy changes in concentration of blood or ti.ssue 
enzjTnes were found in vitamin G deficiency. 
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'\7’3'PAM!X a lirficitnicy wns proiliiced on a dii-L'iry 

’ rffrime jirt'viouKly outlined (I'l. The same bkdo- 
fricid pmccrluro of paired feediiip'. u'-'inr litter matea 
of ‘he Paine rex and controllinr the plane of nutrition 
ap employed previou-;Iy (2i was adopted in this in- 
vestspation. The animals were two to four months 
old wIk n started on the experiments and weipluxi from 
112 to 17(5 pm. Larjie animals were selected, in order 
to have the opportunity to observe various stapes of 
this avitaminosis by lenptheninp the depletion and ex- 
perimental periods. Various stape;- of vitamin A de- 
ficiency were encountered, he., prolonged nmintenanre 
to iarpe los^c.s of weiphl; the per.-istenc<' of the eorni- 
fitd v.npina! epithelium in the femah-s; incipient 
ophthalmia to severe eye lesions’, and various combi- 
nations of such .symptoms. The losses of body weipht 
ranpwl from 1 to -12 per cent. 

There was a total of IKtiU titrations carried out in 
thi.s .study, all of wliicli re.siilt.s were averaped and 
summarized in Table 1. since extiuit of lo-se.s of weipht 
and .severity of eye le.sioris liad no .specific innuenri' on 
enzyme concentr.ation either in blrKnl or tissue.s. 

T.ablc I reveals tivo oufstandinp facf.s: the nuirked 
reduction in hlowl serum esterase and the larpe in- 
crease in hepatic iipa,‘e. Our re.sult,« on the blood 
sr-rum c.st>‘ra«e are in apnement with the work of 
Green Ctl. While the incre.-tse Jn hepatic lipase oc- 
curred only in 11.9 per cent of the patholopic animals, 
almo.st an equal projinrlion of dccrease.s havinp taken 
place, the increase.s that did occur v.-er<> of a biph 
mapniludf- — in .some ease.s the.v were as much a.s ,'»00 
percent preater than in the litter mate controls on the 
same plane of nutrition. The larpe incrca.ses in the 
concentration of liver lipase wi-re found mainly in 
animals that .showed either prolonped maintenanee of 
bwiy weipht or early symptoms of vitamin A deficiency. 
Some of thc.se jiatholopie animals showed no other 
r-ympiom thnn a cm-iiificd .stape of the vapinal cfiithe- 
Jium. Great care wa« taken in the jireparation of the 
liver ti.ssue for «‘xtraction of enzyme with 2o jier cent 
plycerol. It was first washed in di.stilleil water, the 
blood .sciueezed out by nudjinp a small incision in the 
orpan and then dried on filter paper. Tin; diirerence.s 
in litration.s which were of a ranpe of several hundred 
per cent amonp patholopic animals of ditrerent prouji.s 
could not he due to varyinp amount.s of blood pre.senl 


*J rom t?iM I^ntiornloo’ f>f ArrfnjUuntl D 

patH’r So. Jmjrhnl Hrrh*, 
FubrTiitt<»i April 2^. IPSC. 


jrn)lf-lr>', lJnlvrr«llj' of Arlnn. 
Unl\prT‘fl> of ArVntifftn, 


in the liver.s, particularly, since wc found only traces 
of lijiase in the blood. 

If the niiimtd orp.onifim has the cap.acity to trans- 
form esternse.s into lipase.s, one mipht arpuc that the 
disappearance of blood serum esterase and Uic .simul- 
taneous accumulation of hepatic lipase i.s due to^ the 
former enzyme hclnp chanped to the latter. Since, 
however, the inerease.s of hepatic lipase in the casc.s 
that showed revcral hundred per cent increase are en- 
tirely out of pi-oportion to the decreases in blood serum 
cstcr.n.sp, it is hardly probable tliat this mechanism is 
in operation. 

In tile pre.sent.ntion of tlic results of our enzyme 
studii's in avitamino.sjs completed to dale, it is of the 
preate.st interest to pre.“ont the fact.s, the .sipnificance 
of some of which may become clear in later yenr.s. It 
is at least encoiirapinp that cerlain enzyme studies in 
disea.'-’e are heinp successfully applied clinically. For 
instance, recent enzyme studies td) indicate a reduced 
concentration of blood scrum onzymc.s in victims of 
food alhu’py, which accordinp to the investipators ac- 
count for their heinp nnahle to split the foreipn pro- 
teins into nnimo acid.s. Tlic foreipn proteins then enter 
the various tiiwue.s and produce irritation, hence the 
allerpic reaction. Such viclim.s .seem to ro.siiond favor- 
ably to commercial pancreatic preparations which 
stimulate the production of the blood enzymc.s. 

The sipnificance of the marked decrease of blood 
.serum esterase in vitamin A deficiency, while not ap- 
parent at present, may become clear later when a study 
of vitamin A patholopy is approached from another 
anple. 

An appreciable reduction in liepafic e.sternse is also 
app.arent from Table I. Whether hepatic e.stenise is 
transformed into hepatic lipase is also only a suppos- 
tion which requires jiroof. 

Allhouph it has been penerally believed that in 
vitamin deficiency disense.s then* is a proal lo.ss of 
dipe.stivc efficiency, the results of our work to date 
disclose only a mild disturbance in the dipe.slion of 
fal.s in one avitaminosis, namely, vitamin B, deficiency. 
Since llic American diet is composed larpely of hiphly 
milled cereals and is not sufficiently supplemented witli 
fre.s’h fruits, vcpetables, and dairy products, it is pos- 
.sihle that a larpe proiiortion of the population of this 
country is not only on the border line of vitamin re- 
quirements, hut is also not receivinp (ho optimum in- 
take of certain mineral elements. Sherman, for in- 
.stanee, emphasizes the dt'ficiency of calcium in the 
American diet (B), which is an indication of (he iri- 

dfill 
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Table I 

In fluaicc of vitam in A deficiency on the concentration of blood and tissue enzymes of the albino rat 


E^'^YME 

Nunmber 

of 

jr roups 
studied 

Axomfre 
for all 
jrroupa 

P c 

Per cent 
decrease 

In 

PatholoRicnl 

Per cent 
increase 
in 

Pntholoiricnl 

Per cent 
animal 
groups 
shoninsT 
decrease 

Per cent 
nnimjil 
croup-11 
showinir 
increase 

Brr ecM ; 
animal 
rmup* { 
shovftnr ( 

no thanre 

IJlood Rorum 
nmyJa«o* 

47 

27.2 

30.9 

12.0 

— 

fiC.O 

31.9 

2.1 ' 

Bloofl serum 
csternset 

41 

S.2 

13.7 

40.1 

— 

co,4 

9.7 

49 ! 

Blood serum 
phosphatase* 

4t 

29.G 

31.G 

C.3 

— 

56.8 

S8.6 

U 

Trypsin* 

42 

45.0 

4G.0 

0 

0 

45.2 

50.0 

4« 1 

Eropsin* 

ss 

23.0 

25.0 

E.O 

~ 

68.4 

26.3 

5.3 j 

rnneroatic 

amylase* 

G3 

283,0 

287.0 

l.C 

— 

41.5 

37.7 

20 5 , 

i 

Pnncrc.ntic 

Jipnsef 

4S 

1G3.0 

1C2.0 

G.G 

— 

GS.4 

35.4 

G.2 1 

Hepatic 

lipasoj 

4S 

47.8 

3G.S 

— 

33.5 

43.7 

47.9 

i 

83 i 

Pnncrcaltc 

ostoraset 

4S 

18.0 

18.7 

3.7 

— 

41.7 

48.9 


Hepatic 

csteraset 

47 

22.1 

27.2 

lO.G 

— 

23.4 

76.6 



•Exprc‘i<jo<l ns units. tE\pres'5o<i ns mp. butyric ncid. 5Exprcssc<! as mp. oleic ncitl. 


sufTicient consumption of milk which provides the 
factor of safety in so far as calcium is concerned. 
What influence avitaminosis would exert on enzymic 
cfflciency when handicapped by deficiency of mineral 
elements, as it apparently exists in the American diet, 
deserves investipation. It is possible, however, that 
there is a deficiency of peptic activity in avitaminosis. 
Our next efTorts then will be directed in this field. 

SUMMARY 

In vitamin A deficiency there is a marked decrease 
in the concentration of blood serum esterase, an ap- 


preciable decrease in hepatic esterase, and a mavkMl 
increase in hepatic lipase. 
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SECTION IV — Roentgenology 


Rocntscnograpfiic Studies of the Mucous Membrane of the Colon 

II. Colitis 

ny 

FRAN?; J. LU.ST. M.D. 

Nr.W YORK. NEW YORK 


N ot Jonp npo Alvarez wrote (1) : “In nine out of 
ten cases of coliti.s we cannot find the remote.st 
.«ipn of inflammation in the bowel, the colon looks per- 
fectly normal. The patient i.s constipated and there 
wn.s never any diarrhea.” 

Thi.s i.*: an interc.«tinp commentary on our knowl- 
edye of colitis. We have to depend for the mo.st part 

Ju"** t**?'*. 


on clinical observations for its diapnosis. Pain, pa“' 
chanpe in frequency of bowel movement.s fcon-.tipat!fin 
or diarrhea) and chanpo in the ronsistenry of t 
stools with pathological findinps (pre.sence of mucus 
blood and bacteria) are the commonest findinps.^ ^ 
It i.s well known that dei>endinp upon the acthitj o. 
the p)rocess only some of these symptoms need <>- 
present. Different autlmi-.^ have endeavored to 



Lust — Roentgenographic Studies of the Mucous Membrane of the Colon 



Fig. 1. A. Simple chronic colitis. Tape-like formation of 
the mucosa. (Case 1). 

changes of the intestines by roentgenographic exami- 
nation. The routine method shows only those changes 
which are connected with deformities in the contours 
of the bowel. Therefore, any method which gives us 
more information should be welcomed. We have used 
the “surface technique” in studying colitis, a technique 
which we described in a previous paper (2). 

Surface studies (mucosal) in colitis formerly were 
performed only rarely. As we outlined in a former 
presentation (2) the inner surface of the colon is not 
flat but has folds, and its pliability permits many dif- 
ferent changes in appearance. Knothe (3) believes 
that the different changes found in simple colitis and 
ulcerative colitis represents various stages of the same 
disease. We do not feel warranted in taking such a 
definite stand because the clinical syndrome and the 
roentgenographic findings are in our opinion too 
strikingly diverse to represent the same disease. 

Chaoul (4) claims that there are no definite roent- 
genographic findings in simple colitis, that hypertoni- 
a'ty of the colon appears to be the main reason why it 
is difficult to obtain good roentgenograms. In ulcera- 
tive colitis, he finds massive infiltration of the wall of 
the gut, “stripes” and “marble like” patterns of the 
mucosa visible through the gas content of the bowel. 

Lups (5) in his excellent paper uses different 
methods : he shows cases examined by the double con- 
trast enema method and also specimens of surface 
technique roentgenograms in cases in which later 
autopsies were obtained. He points out, that slight 
serration, seen after the complete filling method, was 
not caused by any pathologic process, which could be 
shown at autopsy. His findings might have been caused 


by fecal matter which very often adheres firmly to the 
colon %vall in spite of several cleansing enemas, as 
Fineman and Snjder have .shown in their exhibit of 
1934 at the Graduate Foi-tnight of the New York 
Academy of Medicine. These difficulties must be taken 
into consideration in any attempt to appraise changes 
of the mucosal surface of the colon. The important 
factor therefore in a study of the colon is the appear- 
ance of the single mucosal fold as well as of the entire 
mucosal pattern of the bowel wall. 

To date, in the diagnosis of colitis undue stress has 
been laid upon spasm. We consider spasm to be only 
a secondary sign. Spasm may be due to the following 
causes: (1) those entirely extrinsic to the colon, such 
as ulcer of the stomach or the duodenum, cholecystitis, 
inflammatory lesions or calculi of the gall bladder or 
in genito-urinary tract; (2) every organic change in 
the colon wall produces spasm as in the lesions of 
colitis, tubeiculosis or tumor; (3) every irritation 
from the content of the gut may have a similar effect; 
(4) the contrast enema itself, hard fecal matter, gas 
and parasites need only to be mentioned. As a like 
effect may be due to so many different causes, one 
must conclude that spasm can be utilized diagnosti- 
cally, only as a secondary sign, the importance of 
which is that its manifestations often are the chief 
and only cause of discomfort to the patient. A “spastic 
colon” may be painful and ti-eatment may relieve much 
of the discomfort. But so far as roentgen diagnosis 
is concerned spasm has lost its former significance. It 
would seem, therefore, that a study of the mucosal 
aspect of the colon now is moie %'aluable, provided 
certain carefully considered, standard points of the 



Fig. 1. B. Simple chronic colitis Appearance of the same 
case after routine barium enema. (Case 1). 
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Fig. 2. Noduhr hyperplastic colitis. Case 2. 

interpretation are recognized and become established. 

“Colitis” is such a complex subject that we shall not 
attempt to cover the field in this communication. Here 
we shall attempt to present merely our observations on 
the mucosal changes which we have found in certain 
instances. We are well aware that many unusual find- 
ings of the colon mucosa demand explanation. 

CASE REPORTS 



Fig. 4. (Case 4). Ulcerative colitis. Complete filling. No 
detail visible. 


(J) Simple chr07tic colitis. Case 1. The patient, a 
female, Gt years old, for several yeais experienced 
“nervous” diarrhea. In the past few months, she developed 
constipation alternating x^ith diarrhea. She complained 
of pain m the left upper abdominal quadrant, gas and 
rumbling sensations in the left flank. Mucus was ob- 
served in the stools, but blood never was observed. Her 
condition could only be controlled by a restricted diet. The 
diagnosis was simple chronic colitis. 

Fig IB shows the colon completely filled with barium. 
No definite pathology i« observed. Fig. lA shows the 
mucous membrane of the same segment of the colon. One 
ob‘:oi\e'' that this section of the gut exhibits no haustia- 
tion. The colon still retains tiansvcrse folds, but these 
folds are shortened and are reduced to the average width 
of the intestine. The pnttcni of the surfnrc has changed 
to the form of an lines en mosaic. The single fold has veiy 
well defined borders but the pattern is different from the 
normal The contraction of the colon after evacuation is 
different from that of the normal. The lumen remains 
free. The complete filling demonstrates that the gut is not 
a rigid tube, for its distention after barium enema is 
normal. Onl> its power of contraction has become im- 
paired so that it resemble- an old rubber hose, which has 



Fig. 3 CC.ase 3,. Ulcerative colitis, early stage. 


lost its elasticity. These findings indicate the lo's if 
elasticity of the colon paiticuiaily with respect to its con- 
tractible functions. 

Case 2 (courtesy of the Gouvcincur Hospital) dtnioti- 
strates the mucosal pattern (FUj. 2) of a patient affwted 
with colitis for the past ten years. He c.xpericnces diar- 
rhea alternating with constipation but neier had l.r 
noticed mucus or blood in the stools. The patient w.ss fi 
a restricted diet, but continued to have pains in the lift 
lower abdominal quadrant. 



Fig. 5. (C.ise 4). Ulcerative colitle. Mueesa. 
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Fig. 6. Ulcerative colitis. (Case 5). Completely filled colon. 

Physical examination levealed a palpable and tender 
sigmoid At the time of the roentgen e\amination of the 
colon the patient felt fairly well but recently had been 
rather constipated The mucosal loentgenogram shows a 
nodular appearance of the sigmoid, shortening of the 
lugae and absence of transverse rugae. The appearance 
of the mucosa may be likened to a well W'Oin and uneven 


Fig 8. Detail of the transversum of Fig. 7. (Case 5). 

cobble-stone pavement. The irregular elevations are not 
quite so distinct as in a true case of polyposis. This 
nodular hyperplastic type of mucosa probably is a late 
stage of a chronic, simple colitis. 

(2) Ulcerative colitis. Case 3 The patient clinically 
had an ulcerative colitis of short duration The diagnosis 
was established by proctoscopy. Blood was present in the 
stools. 

The X-ray examination, after opaque enema, revealed 
no gross pathology. The post-evacuation roentgenogram 
(Fig. S) revealed granular changes of the rugae, which 
otherwise were normal. In an adjacent haustium one can 
observe an irregular mucosal surface showing absence of 
normal mucosal folds, but it will be noted that the haus- 
trum is not impaired; longitudinal rugae connecting the 
haustrae are present The patient progressed through a 
short, uneventful recovery from this attack. 

Case 4. (Through the courtesy of Dr. H. G. Jacobi) 
shows the colon of the patient, who was ill for about two 
weeks. He had blood and mucus in the stools. He suffered 
from diarrhea and pain in the abdomen. There was ten- 
derness in the right side of the abdomen. 

The colon after an opaque enema did not reveal any 
pathology (Fig U). The mucosal roentgenogram (Fig. 5) 
indicated that the right segment of the transverse colon 




Fig. 7. Ulcerative colit s (Case 5). Mucosa. 


Fig. 9. Detail of the descendens of Fig 7. (Case 5). Ulcera- 
tive colitis. 
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had a dotted, marbie-like surface pattern, such as has been 
described by Chaoul. Othenvise the transverse colon had 
a normal ''barbed-wire” appearance. 

This is an instance of localized colon ulceration at a 
relatively early stapre. The patient recovered from this 
attack in about ten days after his Roentgen study. 

Case 5. (Through the courtesy of Dr. A. Bassler). A 
patient, approximately aged GO, was ill for several years. 
He had blood and mucus in his stools and had experienced 
very fi'oquent attacks of diarrhea for the past four months. 
The que.stion of neoplasm arose because of the patients 
general condition. 

Fig. G shows the completely filled colon. This is normal 
except for several diverticula located in the sigmoid seg- 
ment. The mucosal studies (Fig. 7) however reveal wide- 
spread surface pathology. Every part of the colon suggests 
abnormal patterns, wth the exception of the cecum of the 
ascending colon; these are normal. The transverse colon 
exhibits a blurred pattern, due to broad, cushion-like swol- 
len rugae (Fig. S). Transverse rugae are still present. 
The descending colon (Fig. 0} reveals an irregular, under- 
mined surface with small fistulae extending into the deeper 
layers of its wall. The changes in this segment are similar 
to those which Knothe (3) described. The anomalies are 
not due to .spasm but to actual pathology of the mucosa 
and the adjacent mural layers. The sigmoid exhibits 
diverticula with broad swollen mucosa between them. This 
is an instance of an advanced, chronic colon ulceration in 
association with diverticulosis. 

DISCUSSION 

In this roentgen study of the mucosal anomalies 
present in colitis this special technique was employed 
in such cases, which did not exhibit pathology when 
the barium enema or the progress films alone were em- 
ployed, but when clinically colon disease seemed to 
exist. After the colon had been coated with a thin 
layer of opaque .substance, we were able to demon- 
strate various abnormal mucosal patterns, which sug- 
gested localized or general surface lesions or which 
indicated that, in spite of clinical .symptoms, such did 
not exist. 

In simple chronic colitis the mucosa shows changes 
of nearly all of its folds. The tran.sverse rugae are 
shortened, they are no longer so distinct as normally. 
The longitudinal rugae between the transverse rugae 
disappear. The mucosa has a ribbon like character. 
The crevasses are not deep, so that in the early cases 
the colon shows only very faint traces of contrast sub- 
stance between the folds. In colitis of very long stand- 
ing but accompanied only by mild symptoms, we were 
able to demonstrate a nodular, hyperplastic type of 
mucosa. Probably this is the final stage of the affec- 
tion. 

In ulcerative colitis we observed various types of 
mucosal change. We were able to demonstrate in one 
of our patients the different stages of the disea.«e in 
different segments of the same colon. Early in ulcera- 
tive colitis, the general mucosal pattern grossly is un- 
changed and shows only granular changes on the -sur- 
face of some of the rugae; later on. a marble-like 
pattern develops. In severe and chronic ulcerative 
colitis, the rugae become broad and swollen, or the 
surface becomes entirely irregular. Small fistulae pene- 
trating into the deeper layer.s of the gut may be pre.s- 


ent; these represent undermining of the nnico=!a R 
interesting to note that unless the ailment i.s far cA 
vanced, the trans%’erse rugae alway.s are pre.-ent. Tlu« 
is an entirely different observation from the picture 
e.xhibited in the mucosal pattern in simple colitis 

In instances of simple colitis, we noted a m.arkwi 
loss of tonicity of the bowel. The lumen was wide 
open but the haustration had disappeared. The colon 
lost part of its elasticity. Distension was still possibi-' 
as proved when it was filled by the barium cnenin^ 
However, the capacity for normal contraction definitely 
was impaired. In simide colitis the colon was never 
observed as rigid or hose-like. However, in ulcerative 
colitis, impairment of the ela.sticity was not shown to 
be, present in the early stages; however it is le.s.s evi- 
dent in the late stages of the disease; indeed in ad- 
vanced instances, the entire colon wall becomes hard- 
ened by inflammatory disease; in the healing from 
such areas of extensive fibrosis may wholly .supplant 
normal muco.sal structures and leave a firm rigid, non- 
functioning' gut, with or without local aren.s of sten- 
osis. No mucosa is present in such circumstances, 
since no trans-mucosal pattern can be shown. 

We believe that such observations as we have c.ar- 
ried out may improve our undei-standing of certain 
clinical symptoms in all forms of colitis. We trust that 
more extensively this new roentgen technique (so tre- 
mendou-sly elaborated by French, Danish and Scaiula- 
navian workers) will become more general in thi.s 
country, so that by comparative roentgen .studie.s, 
backed by clinical obsoi'vations and above all. by lap- 
aratomy or autopsy records, more reliable interpreta- 
tive data than now is ])ossibIe, will be available. It is 
highly desirable that clinicians better may be able to 
correlate clinical symptoms and signs, and the results 
of physical and laboratory e.xamination.s with roentgen 
studie.s — particularly such studies a.s are planned de- 
liberately to reveal possible muco.sal anomalie.«. 

CONCLUSIONS 

1. Roentgenographic studies of the mucosal aspect 
of the colon in colitis may reveal definite anomalies. 

2. These abnormalities are more or Ic.^s distinctive 
in simple chronic colitis and in ulcerative colitis, to 
one familiar with their interpretation. 

3. The elasticity of the colon w.nl! would appear to 
be impaired in simple chronic colitis. In pntient.s with 
such affections, the colon may become dilated and may 
exhibit areas incapable of contracting in the normal 

fashion. .-iTf.- 

4. Study of the degree and rate of contr/ictioili-' 
of the colon may permit an appreciation of why clini- 
cal!;., the subject may quickly experience consUp.ation 
or diarrhea. 
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SECTION VII — Surgery of the Lower Colon and Rectum 


A New Sigmoid Cannula 

By 

Z. BERCOVITZ, M.D.t 

NEW YORK, NEW YORK 


T he object of this report is to describe a new sig- 
moid cannula which has been useful for aspii'ating 
mucus and for washing the bowel mucosa with tepid 
normal saline through the sigmoidoscope. The mucus 
and washings, thus obtained, have been used particu- 
lai-ly for the identification of amebae, and generally 
for culture of the bacterial flora and cytological exami- 
nation of the bowel exudates. 

The canimla, (Fig. 1), constructed of nickel silver, is 
1G.25 inches long and has a uniform bore of 0.064 inches. 
The outside diameter is 0.100 inches. The proximal 2.5 
inches of the cannula is bent at an angle of approximately 
135 degrees so that the examining hand is thrown out of 
the line of vision, thus making it possible to inspect the 
bowel wall through the sigmoidoscope. A Luer lock at one 
end permits the attachment of a standard Luer syringe for 
aspirating mucus or washings. The terminal end of the 
cannula is dilated into a bulb having a diameter of 0,233 
inches. This metallic ball acts as a guide and prevents 
possible pei’foration of the bowel wall. 


the instrument should not be passed any further than 
that point. Any spasm is suggestive of underlying 
pathology and that region should be carefully scruti- 
nized. If the patient has been prepared properly, a 
satisfactory examination can be made of the bowel 
mucosa below the area of spasm. If mucus appears in 
the field of vision, this should be aspirated through the 
cannula. 

An important procedure is to iimigate the congested, 
edematous and ulcerated mucosa wth tepid normal 
saline through the cannula. The saline wash is aspi- 
rated and set aside in a tepid bath for examination. 
The advantage of irrigating the bowel wall is that all 
the ulcers even those microscopic in size and regions 
infested but not yet broken down yield amebae and 
bacteria which are carried down in the saline suspen- 
sion. As compared with attempted swabbing this has 
distinctive advantage in that the amebae are in warm 
saline suspension, free from the cotton of the applica- 



Sigmoidoscopy is done one and one-half hours to two 
hours after the colonic ii-rigation or saline enemas. 
This allows sufficient time for any congestion due to 
the iiTigation to subside and for any mucus higher up 
in the bowel to come down and be available for aspira- 
tion. 

Following the passage of the sigmoidoscope to the 
region of the internal sphincter, the mucosa of that area 
is observed. At no time should it be necessary to use 
force in order to pass the sigmoidoscope. If areas 
showing definite pathology appear in the field of vision, 
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toi'. The fields contain only cellular material and 
amebae. The motility of the amebae is unimpaired, 
thus making accurate diagnosis possible. In case of 
mai’ked spasm, irrigation of the bowel wall with tepid 
normal saline has caused sufficient relaxation to allow 
easy passage of the sigmoidoscope with a minimum 
discomfort to the patient. Inflamed areas appear less 
congested following irrigation with noi’mal saline. 

The best results were obtained when specimens 
were examined immediately after being secured, since 
amebae tend to show degenerative changes rather 
early and disappear in about half an hour. When ex- 
amined immediately after aspiration motile forms of 
amebae are found. Fresh unstained smears of mucus 
in saline should be examined as well as smears stained 
in iodine in order to differentiate any suspicious cells. 
Preparations fixed in Schaudinn’s fluid and stained 
with iron-hematoxylin (Heidenhain’s technic) are es- 
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sential in order to confirm the diagnosis and to serve 
as permanent records of the cases. 

. The study of mucus specimens gave negative results 
in all patients in whom the clinical symptoms were not 
suggestive of amebiasis and in whom sigmoidscopic 
examination revealed a normal bowel mucosa. As vet, 
no false positive results have been obtained. 

CONCLUSIONS 

1. A new cannula for aspii-ating mucus through 
the sigmoidoscope has been described. 

2. An accurate diagnosis of amebiasis can be made 
by a study of mucus obtained from the bowel by aspi- 
ration with the sigmoid cannula through the sigmoido- 
scope. 

3. Negative results were obtained in all patients 
whose clinical symptoms were not suggestive of amebi- 


asis and in whom sigmoidoscopic examination 
normal bowel mucosae. To date, no false positive 
suits have been obtained. 

4. The advantages of the procedure outlined 
(a) a positive diagnosis can be made within a sinp!-' 
day with the minimum e.xpenso and incoiwonicncMo 
the patient, and (b) by means of thi.s technic, tb 
amebae are obtained directly from their place of 
origin, suspended in warm saline, thus allnuinK fer 
free motility. 

5. The advantages of this instrument are that it 
cheap, light, easily handled, docs not obstruct the view 
during sigmoidoscopy and make.s it po.s.sihle to ri* a 
specimen that could not otherwise be obtained. 


Annual Abstracts of Proctologic Literature 

(May, lOSJf-May, 1935) By CLEMENT L. MARTIN, M.D., Chicago, Illinois 

The complrtc bibliography /rom which these Abeiracts were made wBl be published in full in the Transactions of the American TraetclrsU 

Society, 103!. 


NEOPLASMS 

The relation of polj'ps to rectal cancer continue.s to be 
investigated. The most careful and worthy work in the 
last year with which I am familiar is that of H. Wcsthitcs. 
His book, "The Pathologico-anatomical Basis of Surgery 
for Rectal Carcinoma" is rovdowed in the December issue 
of the American Journal of Digestive Diseases and Nutri- 
tion. Although I do not fully agree vvith his classification 
of polyps, his material is different from my own and his 
finelings arc supported by much data. 

Dargcn and Diron report on uncommon tumors in the 
large intestine. They found reported in the literature 
fibroma, fibromyoma, fibromyxoma, fibroniyxangioma, 
adenofibromyoma, fibroleiomyoma, myoma, adenomyoma, 
angioma, lipoma, cholesteotoma, paraffinoma, taratoma, 
glioma, dermoids, and cy.sts. They report a case of fibroma 
in the cecum and one of myosarcoma of the rectum. They 
ndvjse surgical treatment in all these conditions. 

Coecjwgeal dermoids are discus.sed by Ferrari and 
Mciier~Iinrgdorff. Fletcher, U’oltman and Adeon present 
a study of sacrococcygeal chordomas. 

In his paper on rectal polyps David mnke.s the points 
that a biopsy .specimen from the base of the tumor is neces- 
sary, that the slightest evidence of ulceration or induration 
are sugROstivo of malignancy, and that pathologist must 
have a history and definite idea of the tumor’s gross ap- 
pearance and the proper section for a diagnosis. 

jVru-fou Smith concludes that rectal polyps are com- 
paratively rare in infancy. When they do occur they seem 
to grow rapidly and should bo removed. 

I’ostnn reports an acute intussu.sceplion caused by a 
lipoma in an adult. .McKinneg’s paper cpitomir.e.s current 
concept.s of colon neoplasms. Kttm report.s a lymphosar- 
coma of the rectum. Fend performed a succe.ssful colon 
resection in a five year old child for a solitary ndcanmatous 
polyp which had caused recurrent intussusception. In a 
ca.'o of my own not yet reported, a single adenoma 2x2Vh 
cm.s. was cxci.scd from the upper sigmoid by colotoaiy. Re- 
current partial obstruction but no intussu.sceplion pre- 
ceded the operation. The child recovered. 

In a cas" report by Hirghra-Jonrs of enterogenous cy.sl, 
the etiology is discussed from the standpoint of the origin 
of the diverticulum and from the b.asis of seciuestration. 
Patthf.ii writes on f. cases of malignant lymphoma. The 
bv.'ilicif! type is of speci.al interest to the .surgeon. 


Dowman describes a villous papilloma of the rectuat v.i'.li 
eai'ly malignancy, a rare benign tumor which imdorcw' 
malignant changes in 12 to 207c of cases. It should be re- 
moved when found. It has struck me that these p-ipilionis 
resemble very closely intravesical papilloma. 

PILONIDAL CYST 

Twenty-one cases of pilonidal cyst were tre.ated by IVri;- 
won. After c.xcision he u.scd primary suture ami h.nd but 
one failure. 

Oldham states he has had 1007c cure in 19 care.' cf 
cocc.vgcal sinus since 1933 by primary union following ex- 
cision and suture with non-absorbable sutures. 

Cat fell excises the sinus after marking out a trinngaisr 
flap. Exci.sion is carried out, the flap mobilized and fh' 
wound .sutured, closing the flap horizontally and loneitudi- 
nally. My own experience with primary .suture has con- 
vinced me that it has definite limitation.®. Vi hen once lb’' 
incision becomes infected, as it very commonly dot'.*; be- 
cause of its site, the suture material acts ns a foreign !/>oy 
to retain infection. Recurrence is perhaps more probau.c 
after primary union. ' As in any open granulnting wouro, 
a .suspicious area may be curetted or excised; recurrence* 
have been prevented in some of my own ca.«e.s by 
post-operative ob.®crvation. (Sec Tran.snctions, 1931, Pn'*- 
nidal Cyst, Rogers). 

In a preliminary report of G cases exarninw! by the 
Philadelphia post-gradu.oto group in which pilonidal 
or sinuse.s were injected with oVr methylene blue ar.- 
X-rayed after Woeder’s procedure; none of them sbevi , 
communication with either sacrum or coccyx. 

PRURITU.'^ ANT 

Hcrmaner and Bacon in their contribution to Pi- r'"-- 
Cyciopedia of Jlcdicinc give a very conci.w dr5Cripti«i> 
the condition, the actual causes arc briefly enumerate'! 
accepted treatments given. Evaluating the 
they so well could have dona would have helped the 
practitioner but might have caused rejection of tii'-ir ‘■<■4 
in a cyclopedia. t 

Terrill write." ns one who has c.'ired for many • 

the disorder, he reviews the vnriou.s theories nnd re- 
ments nnd regards allergy as a factor in 
states "My opinion is that fully OOfe of the c.nws 
come to mo arc primarily of fungal origin, aitnougn 
of them become secondarily infex-ted with other or. - < 
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isms.” He advocates constant hot dressings of mercuric bi- 
chloride, 1-5000 in the acute stage, and the substitution of a 
milder solution or a powder if drug dermatitis develops; 
in the subacute or chronic state, an alcoholic solution of 
red iodide of mercury. 

The Philadelphia post-graduate group report on Gab- 
riel's A.B.A. solution, nupercaine in oil, sterile distilled 
water, autogenous vaccine, and undercutting operations. 
We are fortunate to have such reports available. A cure 
has not been found. The “Resume of Experimental 
Studies . . . .” by Bacon, should be read in full. 

FISTULA IN ANO 

N. D. Smith advises delay in incising the abscess until 
there is definite fluctuation; “incision is indicated as soon 
as the abscess points or when there is definite superficial 
fluctuation.” Many may not agree with this view. He 
states that a common practice, that of inserting gauze- 
strip packing is painful and of doubtful value; on this 
there will be more general agreement. 

Murdoch saves as much as possible of the external 
sphincter where the fistulous tract crosses it. “Several 
years ago I began saving the continuity of considerable 
sphincter muscle at the site of fistulectomy. A slight 
amount of freeing of the bowel wall above is done. It is 
then possible to place the sphincter upward and stitch the 
rectal wall downward over it fixing the sphincter against 
solid tissue in a somewhat higher but nevertheless good 
functioning position. The final result is a more normal 
anal contour without as much notched defect, this is some- 
times marked after the usual operation.” 

This technic was applicable to about 40% of his cases, in 
the others the usual fistulectomy is performed. 

Allen and Haskell used a two-stage fistulectomy in 119 
of 226 cases. This is extending a sometimes necessary 
procedure beyond what most proctologists will regard as 
its indication. 

FISSURE, PAPILLITIS AND PECTENOSIS 

Morgan reports 83 cases, which he operated, whose 
lesions could be explained by the presence of pectenosis and 
a pectgii band. He concludes that pectenotomy is the 
method of choice and advises against the practice of divul- 
sion in dealing with this condition. 

The Philadelphia post-graduate group treated 4 cases of 
fissure by injection of Gabriel’s A.B.A. solution; it proved 
painful and unsatisfactory in these few cases. One c.c. 
quinine and urea hydrochloride injections fared little bet- 
ter in three other cases. Using smaller amounts, othei-s 


have found them quite satisfactory in subacute small fis- 
sures. ‘‘Three fissures located in the posterior site were 
excised, after which the technic as outlined by Buie, . 
namely, suturing the anal margin to the external sphinc- 
ter muscle with catgut, was utilized. All three cases were 
followed by infection, and in one the sutures sloughed off.” 

INJURIES 

Nightingale had a case of rupture of the sigmoid from 
compressed air. Unlike most of the cases, the nozzle of 
the air hose was not brought in contact with the anus by 
a practical joker. The workman was using the air to clean 
his clothes and accidentally touched the anus. There were 
several tears of bowel wall to but none through the serosa. 
Recovery followed laparotomy and repair of the bowel. 

Black and Weisman in 1926 reported 27 cases, 19 of 
them fatal. 

La Croix and Ryan cite the case of a farmer who suf- 
fered a common cause of rectal injury — that of impale- 
ment. This man - slid down a load of hay causing the 
pitchfork handle, about 2 inches in diameter, to enter and 
lacerate the anus, rectum and sigmoid. The handle entered 
the bowel to a distance of 14 inches. He removed it him- 
self. At operation a 6 inch rent in the sigmoid was found, 
most of the tear being in the mucosa, a relatively small 
portion through the serosa; a 3 inch laceration in the 
mesocolon was present. Recovery followed. 

Epstein attended at the Lincoln Hospital a man who 
had inserted two apples in the rectum and who had at 
various times previously used a cucumber and parsnip in 
the same manner. On entry the patient had a 2 inch tear 
in the recto-sigmoid, localized peritonitis, and free soap- 
suds in the abdomen. Trauma from efforts at removal - 
and a soapsuds enema explained these. The tear in the 
recto-sigmoid was not seen proctoscopically although the 
instrument was passed beyond its site. The star shaped 
appearance at the center of the apple, as seen in the 
roentgenogram, was a point of interest. The patient re- 
covered. 

INFLAMMATIONS 

Several articles reveal the importance of the colon and 
rectum as foci infection. Hirschmann’s discussion of the 
subject is definitely informative. 

An unusual type of chronic buccal and peri-anal ulcera- 
tion is described by "Wiseman in which diagnosis was im- 
possible and therapy of little avail. Prcussor emphasizes 
the importance of anal infection in an article ‘ti'eating of 
the general phases of the subject. 


SECTION Yin— Editorial 

NOTE'. The editorial contrihutioTis published in this Journal rcpiysent only the opinions of their writers. Such beiny the case, this Journal 
or the American GastrO’Cnterological Association is in no way responsible for editorial expressions. ^ 


CONCERNING THE ENIGMA, PEPTIC ULCER 
I. 

TOURING the past three decades, considerable of the 
” basic pathology of peptic ulcer has been estab- 
lished. Along broad lines, the effects of ulcer presence 
upon gastric and duodenal physiology now are appre- 
ciated. Physiologico-chemic investigations, conducted 
relatively recently, promise to' cast light upon hitherto 
suspected, but not substantiated, phenomena concerned 
with the secretory and motor interdependence of the 
stomach, duodenum, the upper small bowel and biliary 
tract segments, and on the biochemic significance of 
“end” products of digestion in regard to a regula- 


tory mechanism for digestive juice production, motor 
sequences and absorption in the presence or absence of 
peptic ulcer. In some aspects, these studies appear 
even to carry pointings with respect ulcer etiology 
and persistence. Experimental surgery, conducted 
under purposeful planning, has returned information 
of great worth as to what pathologic and physiologic 
deviations appear when anatomic disruptions deliber- 
ately are brought about and when, in the upper diges- 
tive tract particularly, the orderly, consecutive pro- 
cesses of food reception, digestion and absorption are 
'interfered with. Studies of this character have raised 
a veritable mountain of facts, pathologic chemic. 
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motor, secretory, metabolic, nutritional, some of which 
appear to have bearing upon ulcer production or, its 
maintainence. 

But, although facts have accumulated, there still 
exists much puzzlement as to how the majority of these 
facts is to be interpreted; particularly, what they 
mean, for example, in respect peptic ulcer. What do 
these facts signify apart from revealing how readily 
may develop .stomach, duodena! and small bowel lesions 
of ulcerative kind, when foreign tissues are joined one 
with another ; when seci’etions normal to one viscus are 
introduced into those to which they are strange and 
when such secretions perform no regular physiologic 
function; when nerves, blood vessels or muscles are 
forced to perform in uncoordinated or non-related 
fashion (anatomically and physiologically) — and so 
on ? There are no limits to the speculative hypotheses 
which may be set up or to the fashion in which ob- 
served facts may be grouped and interpreted. Cer- 
tainly, few of the experimental surgical procedures 
which result in peptic ulcer production or persistence 
or again, which prevent the development or initiate 
healing of ulcerations produced in the presence of dis- 
organized anatomy, physiology or metabolism, basi- 
cally seem to mean (even under the most liberal inter- 
pretations), little more than (a) evidence of how 
necessary it is in animals or man that anatomic in- 
tegrity be preserved if normal function is to be ex- 
pected, (b) how great may be the insult to normal 
structural schemaiu before there arise abnormal phy- 
siologic or biologic tissue departures, (c) how con- 
stant and strenuous are the efforts of disrupted ana- 
tomy and chemistry to adapt themselves to structural 
defects and to attempt to perform their normal work 
despite the serious handicaps imposed and (d) how, 
only in the presence of most radical anatomic mal- 
adjustments (('.{I. — anastomosis of terminal ileum 
with the stomach; the “Mann-Williamson prepara- 
tion," etc.), can functional disorganization be so pro- 
found ns to overwhelm “natural” adaptability and so 
cause fatal issue. One marvels not so much that e.x- 
perimcntal surgery, as conducted, may cause visceral 
ulceration or that, when such ulcers have arisen, 
“substitution” structural arrangements or e.xhibited 
therapy may heal or, if instituted in time, prevent 
them, but that animals or man are endowed with such 
reserve digestive and ab.sorptive mechanisms that per- 
mit injury (in the broad meaning) of a degree 
fundamentally almost opposite to that normal to the 
subjects, before pathology supervenes, digestive .se- 
quences are not carried forward suflicient for basic 
nutritional needs and exifu.s follows! It is well to 
recall that, in most instances, experimental surgery is 
being exhibited to animals which in their normal life- 
course, are not affcctwl with peptic ulcer as one ob- 
serves it in man: namely, a upoulaiiroiiMy arising 
lesion, which selects its own location, is grossly over- 
whelmingly "solitaiy” in incidence, is non-inflamma- 
tory, may or may not give rise to .symptoms, or, until 
such complications, as the sear of healing, hemor- 
rhage or perforation, may interfere but little with 
general nutrition or (provided the patient thinks he 
has but “dyspepsia” and is not gravely concerned by 
the knowledge that so “dread a disease as ulcer is 
gnawing at his vitals”) with economic efriciency! 

Thu.s, ns to cause and not a little, as to effects, to 
internists and surgeons generall.v, and even to those 
internists — gastro-entcrologist.s — who have aciiuired 


special knowledge of digestive tract disease ii-itv 
ulcer still persists as a baflling enigma, clinieallv aH 
particularly, therapeutically. To those most familiu 
with factual data, the “ulcer problem” still is uncoKd 
Only individuals possessed of superficial or andw.*' 
knowledge, second-hand facts, the single-track m-'r' 
tality which finds comfort in set formulae .'■.nil prir- 
ticularl.v, therapeutic regimens to which patient-* 
fitted irrespective of their individual pathology or 
symptomatology — only to such readily satisfied persojisi 
does gaatro-duodenal ulcer occupy any sort of .inti- 
factory status. 


To the experienced clinician, not the least distre-?- 
sing aspect of pejitic ulcer is that which deals with if.-t 
therapy. Inasmuch as comparatively little is accepted 
by those who arc informed concerning the etiology of 
the lesion and since each subject’s peptic ulcer i.s an 
individualized affection (as to position, size, hi.ctologic 
kind, tissue damage, secondary pathology, chcmic 
effects) one must realize at present, that any “ulcer" 
treatment can be only empiric. Actvaiiy, our “modern'’ 
therapy is nothing more distinctive or positive than na 
attempt to relieve symptoms, to protect known or sus- 
pected damaged mucosa from dietetic and, vaguely, 
chemical traumata, to correct faulty x'i.scernl motility, 
to improve the patient’s capacity for tissue repair hy 
bolstering general nutrition and, when histo-pathologic 
complications menace life, to perform surgery appro- 
priate to the special demands. However professionally 
distressing this admission may be, solid progress in 
peptic ulcer treatment w’ill not bo po.ssible until the 
mechanism of ulcer production truly i.s establisln-d 
and universally admitted, the “life history” of flit- 
lesion recognized, its pathologic variations appreciated 
and the mass of therapeutic rubbish, accumulated on 
slim foundation during the past sixty years and now 
spread broadl.v on the pages of so-called "standard” 
tc.xt books, swept into final discard. Clear clinie-al 
thinking must replace dogmatic opinion, the e.vhihi- 
tion of what is therapeutically curious or novel, fad- 
dism, the memorized formulae of student sophomorisrn 
and the pernicious practice of fitting ulcer .subjects to 
schcnwfa of “hand-me-down" diets and drug.s which 
have descended from the days of Cclsus (Dc Malicinn: 
"ad hihendi Icncs et pUiliaosi sed citrn nnliclntim: 
omnia acria aiqiic acida removendi; vino ulrndi'm, ffl 
neque proof rifjido ncqitc nrmis cttUdo"). As the thcTa- 
peutic situation noiv sland.s, patients and ph.v.sit-ians 
are lulled into a degree of smiigne.s.s wholly unwar- 
ranted by facts. Certainly, at present, one can .speak 
of “cure” only in its Continental significance of ‘7i»r : 
a method of management and not a positive thrnpii 
whereby re.storation of normal visceral .structure and 
function fairly definitely follow.s specific, directed 


effort. . , 

So chaotic are the conceptions for and practice.-* e. 
peptic ulcer management, (particularly when on<- le- 
calls that few lesions have so inten.«ivel.v engagfd tne 
efl'orts of so many inve.stigators and clinicians for t-" 
past thirty years), that, at this late date and from a 
clinic whose experience doubtlcs.s exceeds that of any 
one who has been veritably .steeped in the u «• 
problem now comes forward with what may bi- inur 
preted as a “where are we'i” attempt at apprai-mg 
today’s ulcer therapy.* 


»At..!rr«- n. Riifr«. .W.t>.-"A n ^'1. /I,'/, I ‘'pjj 

ter (t:r Trratmrr.l of l-rMie I l-'r. 
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We are not acquainted with the kind of approach to 
the problem contemplated by Dr. Rivers but we be- 
lieve it to be not out of line here to call attention to 
some aspects of peptic ulcer and its treatment which 
warrant consideration. 

II. 

(1) What is it that is to be treated? Most non- 
surgical “treatments” still are devised and exhibited, 
on the theory that the “peptic” lesion is gastric and, 
that faulty gastric chemism requires correction if 
ulcers are to be placed in an environment most con- 
duci%-e to healing. In fact, the majority of standard 
text-books emphatically give the impression that 
gastric ulcer is the more frequent and the more im- 
portant lesion. All clinical, surgical and post-mortem 
data prove that the duodenal lesion is of incidence to 
the gastric anywhere from 3 to 1 to 6 to 1 depending 
upon modes of classification and whose statistics are 
studied. If Mayo’s anatomic definition of where the 
stomach ends and the duodenum begins, is accepted, 
then there is a ratio of four duodenal ulcers to one 
gastric. Despite this obseiwation, in the vast majority 
of instances, the clinical mind still thinks in terms of 
the gastric lesion when non-surgical ulcer therapy is 
to be employed and, almost universally, the treatment 
regimen basically is arranged so that, theoretically, 
conditions favor the healing of a stomach defect which 
includes a mucosal lesion of ulcer kind. 

These commonly e.xhibited modes of therapy are 
directed towards the protection or the healing of what 
is regarded as an open, “raw” mucosal area. Such 
“protection” is to be accomplished by “smooth” diet, 
or by drugs presumably which select and adhere to 
the “raw” surface and thus defend it fi'om chemical 
or food trauma. Under this “protection-coat,” spon- 
taneous or medicinally stimulated mucosal repair is 
assumed to occur. Of the drugs employed, bismuth, 
gelatinous substances, aluminum or mucins are most 
favored. In association with such “protectants,” 
various alkalies are given so that the “gastric juice” 
may be “neutralized” and hence its “corrosive” action 
upon the “raw” ulcer (even though such already may 
be covered by protective agents!) may be eliminated. 
In the majority of “ulcer regimes” proposed, a chief 
objective lies in bringing gastric chemism to a neutral- 
ity (so far as free HCl is concerned) even though 
clinical, operative and post-mortem studies disclose 
that duodenal ulcer is at least four times as prevalent 
as is ga.stric and few data are available regarding the 
free HCl in the duodenal content, with or without ad- 
mixture of bile, pancreatic juice and sucevs entericus. 
Incidentally, it should be remembered that could one 
succeed in keeping a stomach without free HCl and 
thus preventing the action of pepsin, stomach diges- 
tion of the exhibited diet of milk, cream and eggs 
could not possibly occur: the ;iivm 2 which then passes 
into the duodenum is not coi-mal chyme but (apart 
from digestion of starch) is but an unsplit protein 
and fat food mixture \\hich must depend for its diges- 
tion upon digestive agents di.stal to the pylorus. Duo- 
denal contents lag but briefly in that gut segment, as 
Roentgen studies show, provided there is no organic 
obstruction or local ileus. Hence, if free HCl is 
neutralized in the stomach, and eggs, milk, cream, etc., 
are fed, the digestive burden falls largely upon the 
jejunum. Often has it been shown that severe local or 


general injury to the stomach’s mucosa heals rapidly in 
the presence of high free HCl and pepsin. 

Let us examine several of the above hj'pothesis upon 
which, in the vast majority of instances, peptic ulcer 
therapy depends and statistics relative cure are ac- 
cumulated. First, as to the “open” or “raw” mucosal 
defect so commonly visualized by physician and patient 
alike, what are the facts? 

In our o%vn records, of 61 uncomplicated (non-steno- 
sing, grossly bleeding or acutely perforating) gastric 
ulcers which came to operation at the height of diges- 
tive pain and discomfort, 11 only revealed non-epithe- 
lialization of their edges and bases. Fifty gastric 
ulcers (quite as painful as the 11 above mentioned) 
exhibited complete mucosal integrity; in fact, 33 of 
these “ulcers” (GG%) actually were mural placques com- 
posed of well-delimited scars of various sizes and thick- 
nesses. Of these 33 lesions, 15 were so deeply mural 
as to present “soldier-spot” like scars on the peritoneal 
coat; another 4 "ulcers” had “penetrated" through all 
the stomach wall coats but complete perforation had 
been prevented by serosal scar plus reinforcement by' 
the pancreas or the omentum. Such evidence at once 
imposes the conclusion not alone that with comparative 
rarity' does peptic gastric ulcer present the “raw” 
mucosal surface which demands “protective” agents or 
calls for drugs or diet “neutralization” of free HCl 
and the consequent nullification of peptic activity, but 
emphasizes the very important fact that the great 
majority’ of peptic gastric “ulcers” is not “ulcer” as 
commonly understood, but is a mural lesion which, de- 
pending upon its e.xtension towards the mucosa, may’ 
be or may not be complicated by such epithelial de- 
struction as to give rise to a secondary ulcer-type 
lesion on its lumenal aspect. However, all eridence, 
histopathologically, indicates that the initial lesion 
definitely is a wall defect; the mucosal changes which 
have given it the name “ulcer” are nothing more than 
complications dependent upon factors which determine 
extension of the lesion so as to include that mucosa. 
Such complications may' owe their occurrence to the 
fact that the tissues from the initial mural lesion 
towards the mucosa are less dense or resistant than 
are those towards the serosa, their blood vessels, being 
“terminal,” most readily are occluded or destroyed; 
once such has happened, the resultant mural structures 
mucosalward die; they are digested by any proteolytic 
agent which may be present in the stomach’s lumen 
and an ulcer-form facade is given to the primary' 
mural lesion. Study of the initial mural defect whose 
extension towards the visceral lumen does not result 
in "ulcer,” reveals that its progression towards the 
serosa is of a nature precisely like that which takes 
place when the extension includes the mucosa, but al- 
though in that progression, mural structures wholly 
may be destroyed, no “ulcer” complication is exhibited 
at the sei'osal limits unless complete perforation of the 
serosal wall occurs. One then has a “through and 
through” non-inflammatory “ulcer” which, when once 
it has arisen, makes difficult the opinion as to whether 
‘ one is to lay greater emphasis upon mucosal than 
upon mui-al and serosal tissue loss. However, one may 
say that the “perforaition” (when partial and not in 
association yvith a through and through lesion, i.e. the 
mucosal "ulcer") , is less serious than is that occurring 
when the initial mural defect breaks through the 
serosa and is not protected by peritoneal or omental 
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sc.ir or backed up by such solid organ as the pancreas 
or the liver. 

It is of the greatest interest to note that, while in 
our series of 61 operatively demonstrated gastric 
lesions, in 19, mucosal reparative integrity was ade- 
quate; the initial mural defect had e.xtended as mural 
scar through, to, and including the serosa ("soldier- 
spot” lesion) in 15, and through even the sei'osa (“pro- 
tected” perforation) in an additional 4. In all these 
19 instances, the stomach wall had been preserved 
in-so-far as pi-eventing the passage of gastric con- 
tents through it, but in each case, a through and 
through .sterile or infected wedge of scar-tis.sue had 
replaced normal mural structures. Areolar tissue, 
glands, lymphatics, blood vessels, muscle layers, serosa 
had been destroyed and in their places there had been 
into} 7 )osed a block of scar tissue. This %vedge of .sear 
locally, but seriously, interferred with coordinated 
neuromuscular functioning of the stomach, in degrees 
depending upon size and location. The location and the 
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size of the wedge of scar could not fail to afr«l 
secretory and motor activity, to a degree proponioH 
with its destruction of normal structures. U vu-’i 
seem that motor interference is of great sienirrar-*’ 
inasmuch as relatively few (9^-,) of the mural defcp 
whether or not bearing the muco.sal ulcer-comulicnii « 
are located in segments of the stomach which haic ^ 
do w'ith the elaboration and excretion of free Hfi 
Since most of these scar .wedges are located along ib» 
lessor curve, in the antrum or the pyloric section of tl” 
stomach, even wedges of but a centimeter or so wouli 
seem capable of interfering seriously with the intriw. 
tly complex, cri.ss-crossing and interweaving laprs 
of muscle, richly supplied with nerve.s, which comhir,-' 
to form the structure of thc.se ga.stric .segnunti: 
.segments which not alone are vigorou.sly concernKi 
with eh.vmification but which actually differentiate sn 
specially as to form the pyloric "ring.” 

(To be continued) 

Frank Smithies 


SECTION XII— "The Clinic” 


Chronic Appendicitis 


By 

WILLIAM FITCH CHENEY, M.D. 

SAN FRANCI.SCO. CAIAFOIINIA 


I T i.s true lliat tne apjiendix has many times been 
removed unnecessarily; that frequently it has been 
charged with producing symptoms for which it was 
in no way re.-'jionsible; that repeatedly it has been 
wrongly accused by the ph.vsician or surgeon who 
hastily attributed to it disturbances of health which 
it did not cause and which its removal did not relieve. 
Thu.s the diagnosis “chronic appendiciti.s” has rightly 
come to be discredited and looked upon with more or 
less susiticion. Nevertheless the fact remains th.at in 
many instances chronic appendicitis affords the true 
explanation for certain chronic disturbances of gastric 
or intestinal function. Furthermore witii care such 
cases can be identified witli certainty and relieved by 
.surgery, after diolelic and medicinal measures have 
all failed. A case recently observed has served to call 
attention anew to this situation. 

A woman, ngeii IK. eornplnincd of di.‘-trc.«<s after rating, 
witfi .nrrumulfition of gie. relieved by Irtlching it and p.T'- 
sing it by bowel. For year.® pa.st .«!he had been coiistip.ated 
and hi r bowel.- rarely moved without a'-^istance. She had 
to tnl.e a Inx:it!v<« eveiw night am! .supplement this by an 
enema every day t.) .«eetire a regular .and .«;,ati“fnctoo' 
evneuatiori. .^ome years previou.s .she had attacks of pain 
in the bowol*;. which she de.-=ignnted “colicky .'pells," occur- 
ring every few ucek's; but more ri'centiy k-s often bc- 
rau'c of her loutinc of I.a.xative.- .and cnemntn. Such at- 
tachs never lasted over one day and were not accompanied 
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by fever. She ob-served no soreness or tcaderne'*' of the 
abdomen as a rule, c.vcept when her attacks of colic tc- 
curred. 

This patient was .small, pale, poorly noiiri.shed; but gave 
no evidence of organic disease anywhere in her body cveej*. 
in her abdomen. There teudornc.s.s wa.» found over Ir'' 
right lower quadrant and a doughy mass, with nia'^vit 
.spa.sm but no definite tumor. 

Laboratory e.vaniinntion.s gave no evidence to tdiindu^ 
her condition; but the explanation finally was f.upp!i‘'4 bf 
an X-ray film of the colon after a barium enema. 
■showed the cccum dilated and low, hanging over the bnia 
of the pelvis, with the appendi,x behind and below it. be*. . 
the cecum and the low retrocecal appcmli.x were ter.'br 
on palpation. The terminal ileum could not Iw nmik 
till at any time during the c.xamination. 

At operation the cccum was found covered hy n ' 
sonian membrane. The appendi,x showed .signs of o.d i - 
flammation and wn.s somewhat dbtorted by b.andr of r.^ 
hesion.s which were attached near its middle and to • 
retrocecal wall. It was swollen, firm and rather pJ ■ 
Even more imjiortant wa.s the pre.scnce of a .sharp 
the terntinnl ileum within the last lf> cm. idiovc the i _ 
cecal valve. The bowel there wa.s folded upon if*-'.* 
adherent far a distance of about -'i cm., the ndlp'WiA " 
voicing not only the wall of the Ifowel but the ^ 
n-s well. The appendix was removed, th** kinked ‘''j"’' V 
teamed find .sf raig'hteneel and the rnc.-entery free/.. ^ 
patient )md Ireen told elsewhere before coming « 

Francisco from her home in tlie rountry. that a <U*' * 
gfdl bkadder wa' the probable catiw of her syr!ip'.em<, 
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cause the X-ray shadow after the dye was faint. But cx- 
jiloration of this organ with the abdomen open showed it 
perfectly normal in color, thickness and consistence. The 
patient made a rapid recover}' and has remained free from 
lier former discomforts ever since. 

Tn this patient the outstanding symptoms were those 
of di.sturbed intestinal function. But in others such 
an adherent, deformed appendix may reflexly distui-b 
gastric functions more than intestinal, either increas- 
ing secretion so that the picture resembles that of 
ulcer; or impairing both secretion and motility to such 
an extent that chronic gastritis with atony is closely 
imitated. In still another group gastric secretion may 
be found within normal limits in spite of the patients’ 
complaints. Again, physical examination throws little 
or no light on the problem ; gastric analysis may prove 
that secretion is abnormal but does not tell why; and 
lluoroscopy and X-ray films are necessary in order to 
demonstrate where the real trouble lies. The barium 
meal serves to eliminate ulcer or other organic change 
in the stomach and duodenum ; but it requires a bai'ium 
enema to prove with certainty the presence of abnor- 
malities in the region of the cecum and appendix 
upon which the symptoms depend. These abnormali- 
ties comprise delay in the terminal ileum after the 
barium meal or its entire failure to fill after the 
barium enema; fixation of the cecum, tenderness over 
the inner side, cecal stasis and delay in its emptying 
time. The appendix itself may or may not be visual- 
ized. If visible it may be fixed and tender, unusual in 
shape and size, kinked or angulated or beaded or club- 
bed. Frequently it is slow in emptying, retaining 
barium for 48 to 72 hours or even longer. If the ap- 
pendix is not visible, the absence of such signs in the 
X-ray films does not prove that it is normal, for it may 
be adherent behind the cecum and thus obscured by 
opaque material in the bowel, or its lumen may be ob- 
structed so that barium can not enter; or it may be 
obliterated, atrophic or buried by adhesions. The fol- 
lowing case is typical of the group now under con- 
sideration. 

A man, aged 42, had for five or six years suffered from 
“stomach trouble” previously diagnosed as chronic duo- 
denal ulcer. The symptoms had been recurring attacks 
of pain in the epigastrium, belching, water-brash, burning, 
nausea and vomiting, appearing one hour or two after 
meals, lasting for weeks at a time. Such attacks never 
entirely disappeared, even on routine treatment for ulcer, 
but would grow much less annoying for vai‘}’ing periods of 
remission. At the time he sought advice, he had no such 
pain, nausea or vomiting as described but complained of a 
heavy, dragging feeling in the pit of the stomach after 
every meal. No signs were found on physical examination 
over the upper abdomen but decided tenderness and a pal- 
pable finger-sliaped mass in the appendix area. Gastric 
analysis demonstrated a high-grade hypersecretion, with 
total acidit}- 84 and free HCl 72. But X-ray films dis- 
covered no defect in stomach or duodenum, while they did 


show the cecum fixed, with the appendix indistinctly out- 
lined and tender to pressure. After six months obseiwation 
and treatment by diet and drugs the patient was no better; 
so operation was advised. When the abdomen was opened, 
a fibrous band was found extending fi’om the base of the 
cecum to the abdominal wall; the cecum was twisted 
upon its axis and bound down to the wall of the pelvis by 
old inflammatory adhesions; the appendix was buried be- 
hind the cecum by adhesions that fixed it throughout its 
length. All adhesions and constricting bands were freed 
and the appendix removed. Five years have elapsed since 
that operation during which the patient has had no recur- 
rence of his former attacks and has remained free from 
all gastric disturbances. 

These illustrative case histories of chronic appendi- 
citis could be multiplied many times from the written 
records of patients seen during the past 30 years. But 
the object is simply to call attention anew to the fact 
that chronic indigestion is frequently the consequence 
of old long-standing pathology in the region of the 
cecum and appendix produced by one or by several 
previous attacks or subacute inflammation involving 
these parts. Haste in reaching this conclusion, how- 
ever, is most deplorable and has been the cause of 
numerous errors in the past. 

The evidence which makes this diagnosis pi-ob- 
able is first, a history of persistent disturbance of 
gastric or intestinal function or of both; but thdre 
is no history that is diagno.stic and many variations 
occur. There may be mixed up with the digestive 
symptoms as account of more or less constant sore- 
ness and tenderness in the right lower quadrant 
and dull pain there at times, but this is not at all 
essential. Interciirrent attacks of cramps with diar- 
rhea may form a part also of the clinical picture. 
From history alone, however, no conclusion can ever 
properly be reached. Physical examination likewise is 
untrustworthy. The signs it reveals are often vague 
and indefinite and may not be noted at all. They may 
be obvious at one examination and not discovered at 
all at another. Gastric analysis is variable in its re- 
sults, inconclusive and never diagnostic; but of value 
because it aids in excluding organic gastric disease. 
Of all methods of investigation. X-ray examination is 
of the greatest value in chi'onic appendicitis, particu- 
larly after a barium enema; but even this may not 
always show the changes previously described to an 
extent that make them conclusive. It is only by com- 
bining the various items of evidence acquired that a 
trustworthy conclusion can ultimately be reached. Even 
so, in any obscure case, where manifestations are not 
urgent and delay does not imperil life, it is better to 
pi'oceed slowly before advising surgery and to await 
developments while the patient is kept under observa- 
tion, with dietetic and medicinal treatment calculated 
to relieve symptoms even though it does not modify 
pathology. 



Post-Operative Hemorrhage Following Acute Ruptured Prc-pyloric Ulcer 

Bv 

GASTON A. CARLUCCI, M.D., F.A.C.S. 

NEW YORK'. NEW YORK 


A FAIRLY thorough search of tlie American and 
foreign literature has failed to show any exhaus- 
tive articles on this subject. We have reviewed many 
papers devoted to post-operative complications follow- 
ing gastric surgery but no mention has been found re- 
garding this condition. It is taken for granted, there- 
fore, that this case of our’s is an extremely rare one, 
and in view of its unusual features and the fact that 
the patient survived, it is reported in detail. 

CASE REPORT 

IT', D., 2G ycai’s of age, a baggage reporter, was admit- 
ted to the Columbus Hospital Extension on April 2‘lth, 
1935, at 2 a.m., with a typical history of ruptured ulcer; 
sudden onset of pain four hours previously, slight vomit- 
ing, boardlike rigidity and tenderness of the abdomen. He 
stated that he had had gastric trouble for four or five 
years. He was fairly robust and had a good color. 

Three hours after admission and eight hours after onset 
of symptoms he was operated on by Doctor Alvich, who 
found a calloused, prepyloric ulcer on the anterior wall of 
the stomach with a perforation about one-half inch in 
diameter; the peritoneal cawty was filled with gastric 
content. This was evacuated and the perforation closed 
by two purse-string, chromic sutures and a tab of omentum 
sutured over this area. A cigarette drain from the sub- 
hepatic space was brought out through a stab wound to 
the right side of the operative wound. The incision was 
closed in layers with silkworm for the skin. 

During the fir.st postoperative week the patient ran a 
slightly elevated temperature in the afternoon, sometimes 
ns high ns 101°, but his pulse rate stayed between 100 and 
no. He was allowed to take liquids gradually and seemed 
to bo in fair shape. 

Then, on April SPth, there was some serous discharge 
from the incision and throe sutures wore removed. The 
following day he was unusually pale, and a note was made 
that there might be hemorrhage in the gastro-intcstinal 
tract. The red blood cell count was then 1,800,000, and 
the hemoglobin 40 Cr. Stool examination the next day 
.showed .strongly positive reaction for blond. A trans- 
fusion of 500 c.c. whole blood was given. On May *Uh. the 
.stool wa.s .still po.siti\-c for blood and most of the wound 
had disrupted, being kept together only by adhesive. 

On Mail nth, the hemoglobin was -TOG and the red blood 
cells numbered .3,320,000. On ilfop 10th, the hemoglobin 
was unchanged but the red blood colls had dropped to 
1,700,000. Another transfusion of 570 c.c, of whole blood 
was given on May 11. Two days hater a third transfusion 
of like amount was gi%'cn. The following day, the hemo- 
globin was C0'>, and the red blood colls numbered 3.130,- 
000. On May inth, the fourth transfusion was given, this 
comprising 710 c.c. of whole blood. 

Throughout this period of 10 day.s. everj- means was 
employed to slop the bleeding. Sodium citrate wa.s given 
intramuscularly, as well as clysc.s, liver extract and even 
glucose, oOC'r solution, by mouth. The stools persistently 
showed .strong positive reactions for blood despite these 
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measures. The patient continued to vomit and ww o-. 
siderecl to be in poor shape. 

It was decided, after consultation with the radioV^i.* 
Doctor Massaro, to attempt to localize the ulcer, if p-<. 
siblc, by liocntfjcnologic studiu A special prcp.aratien e' 
barium mixture was given by mouth, in small quantitici, 
and_ the patient was fluoroscoped for some time. Tht 
barium mixture was found to remain in the stomach ticq; 
a small amount that entered the duodenal bulb. This 4- 
peared markedly narrowed and had the appearance cl s 
small crater in the wall. After two holin'! the barium to 
still in the stomach. 

Second operation: Despite the fact that the original ir- 
cision had disrupted, it was felt tlmt another laporntemT 
was indicated in order to save the patient. Therefore, (s 
May 17, he was again explored through a niidlinc innikn, 
under gas oxygen anesthesia. 

The disrupted wound had as a part of its base the n.n. 
terior surface of the pyloric end of the stomach. Thii 
hnd to be freed in order to expose the right side of ih* 
abdomen; much of oozing resulted in doing so. The duo- 
denum and pylorus were matted together in a mas,'; of «rf! 
adhesions up against the inferior surface of the liver, aM 
it was impossible to expose freely the duodenal area. IVe 
felt that the only procedure was to ligate the pyloric e.')! 
of the stomach; this was done with a double silk ligatutf, 
A posterior gastro-onterostomy was performed, fairlr 
easily, and a patchwork repair of the two abdominal in- 
cisions was made with through -and -through, interlocking 
silkworm gut sutures. The patient was then given rer'‘«W 
infii.sions of glucose in saline together with 100 c.c. of 
alcohol for every 1000 c.c. of solution. 

The following day the temperature rose to 101*, tie 
pulse to 150, but these dropped to 101° and 100, n-ffr- 
lively, next day. From then on improvement wa'! stendc. 
The abdominal wound healed with very little di-'chatgr. 
There was very little distention and by May 25, eiglit day* 
after the second laparotomy, there was only a trace 
blood in the stools. 

Then, however, the patient developed an acnlr 
on the left side. In spite of .all applications, maftica'.i '. 
nia.s.sagc and the like, the swelling incrcasml. Althr.ug.- 
there was some discharge from the left auditory Mnah 
incision had to bo made in the left jmrotid gland on .Ifc? 
.11; a large amount of pus was cvncu.ated; tlii.'! on culture, 
.ebowed staphylococci. From the time of the inci'ien c. 
the parotid, improvement was steady: nil woundi 
nicely, the patient ate more and more varied for^s. and e- 
the hospital two months after his initial admi''-’'!em ^ 

Follow-up examination at the end of September 
a gain of .30 pounds in evcight, the patient v.r.'! 
nearly all solid foods without di.-'comfort, and hi* r- 
inal wall e.vhibitcd but weahness between the two ince'- 

DISCUS.SIOX 

In our opinion the LacLs Ih.'it thi.s patient b.id a d -' 
ruption of hi.s primnrj" operative abdoniinal wetsr. ^ 
had profu.se, post-operative, g.astr/c hemorrhayc 
at least 10 days, w.as able to withstand a second ’ 
sivc c.xploration of the abdominal cavity, a pcctc.t-. 
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gastro'cnterostomy in a contaminated field, and a sup- 
purative parotitis, make this case trul.v unique. 

The question of from whence the hemorrhage came, 
cannot be answered positively. At the time of the 
first operation no unusual bleeding was noted at the 
site of the ulcer perforation. At the second operation 
the duodenum and pylorus were matted together under 
the infeidor surface of the liver and no strenuous at- 
tempt was made to separate them. The presumption 
is, however, that the bleeding came either from the 
sloughing mai’gin of the original ulcer or from a point 
close by’, as the patient never vomited blood; after 
ligation of the pyloric end of the stomach and gastro- 
enterostomy bleeding stopped. 

Whether the closure of the pylorus with a double 
silk ligature was advisable is questionable. We felt, 
however, that the patient could not stand a re- 
section and we felt also that a gasti'ojejunostomy alone 
would not stop the bleeding. As far as we have been 
able to determine, the patient now feels well, eats a 
varied diet and has no symptoms of indigestion or 
pain. 

In the literature Berg (1), notes that, in cases of 
perforated peptic ulcer, multiple ulcers often occur. 
He reports two cases, both duodenal, which had a per- 
forated and a bleeding ulcer at the same time. Bart- 
rand (2), also cites two cases of severe gasMc hemor- 
rhage in the post-operative period following operation 
for perforated ulcer. One of these died; the autopsy 
showed a second ulcer on the lesser curvature, which 
was cicatrized, apparently not the source of the bleed- 
ing. In the other case, a secondary operation was done, 
gastro-pylorectomj' ; the patient recovered. An ulcer 


was found on examination of the portion resected, 
(not the perforated ulcer) but careful examination 
did not show any important aiTerial lesion in it. How- 
ever, all gastric hemorrhages ceased after the second 
operation. 

McCreery, in discussing this case, stated that in a 
series of IGO cases of acute perforation on his seiw'ice 
at the Bellevue Hospital, the complication of severe, 
post-operative bleeding was encountered only twice. 
In the first case, the hemorrhage was so copious that 
the ulcer perforation was not recognized until it was 
located at autopsy. In the second case, the simul- 
taneous occurrence of hemorrhage and perforation 
forced a delay of operation for six hours in an effort 
to get the patient in condition to stand laporatomy. 

In conclusion, we would like to stress the fact that 
an apparently profuse hemorrhage may follow a per- 
forated ulcer and it is only by close observation of the 
patient, his stools and by frequent blood studies that 
it may be recognized. With proper preoperative treat- 
ment, including especially the exhibition of frequent 
transfusions of whole blood, etc., a second laporatomy 
allowing extensive gastric surgery can be done even 
in a contaminated field. 
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Costello, Jos. P. 

ObesHy and Ocular Symptoms in 
Mentally Alert Children Dnc to 
Hypothyroidism. Endocrinology, 
Vol. 20, No. 1, 19SG. 

JIany clinicians will rccogiiize in this 
valuable contribution of Costello's a 
type of patient that they have seen in 
practice. The generally held opinion 
has been that in the presence of true 
hypothyroidism in children, obesity will 
ahvay.s be associated with delayed bone 
development and mental torpor. In the 
typo here described neither of these are 
found. In fact tlie patient, pi-esenting 
a basal metabolic rate of from minus 14 
to ^ 2G is di-stinguished by her mental 
brightness and her interest in her en- 
vironment and by some degree of ocular 
nTyopia. Dieting alone docs not quickly 
reduce tlie weight or entirely fails to do 
so. Even with the administration of 
thyroid, results arc very slow partly be- 
cause largo doses ore badly tolerated 
!iud sm.all doses over a long period of 
time are nccossai-y. It is also to he 
noted that while thyroid greatly im- 


proves the weight and the visual defect 
it actually cures neither. In the few 
cases of Costello’s syndrome which the 
reviewer has treated tw'o other features 
were noticeable: excellent attempt at 
co-operation and a pathological procli- 
vity to Ijdng. 

Beaumont S. Cornell, Fort Wayne. 

Hanes, F. M., Hansen-Pruss, O. C., 

Edwards, J. W. 

The Feeding of Modified Gastric 

Juice in Pernicious Anemia. J. A. 

M. A., Vol. JOB, pp. 205S-2059, 

Jnne 13, 1956. 

Greenspon recently offered an ex- 
planation of the role played by the 
gastric juice which was different from 
Castles’ theory of the interaction of 
intrinsic and extrinsic factor.^. 

Greenspon’s experiments were recent- 
ly repeated in five typical and untreated 
cases of pernicious anemia. His technic 
was adhered to throughout the experi- 
ments. The gastric juice used was 
taken from fifteen normal, healthy 
njodical students, and histamine (0.1 


mg. per kilogram body weight) was 
used to stimulate its flow. 

The patients were all typical cases 
of pernicious anemia. They were all 
given large amounts of gastric juice 
(1750-2370) daily for a period of time 
varjdng from four to nine days. In one 
case the reticulocyte count went up to 
three per cent, while in the other cases 
it never went over one per cent. After 
the administration of liver extract 
there was the usual reticulocyte re- 
sponse with aleviation of symptoms. 

From these results the conclusion was 
reached that modified gastric juice has 
no beneficial effect in pernicious anemia. 

Francis D. Murphy, Milwaukee. 

V/aKEFIELD, E.E., AND Ellinger, S. C. 
Diet of the Bluff Dwellers of the 
Ozark Mountains and Its Skeletal 
Effects. Ann. Int. Med., IX, H12, 
April, 1936. 

This rather unique study was made 
on skeletons and parts of mummified 
bodies in the University of Kansas. The 
undigested food residue seen in the 
feces was studied with the hope of de- 
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iinxiou-^ to end thf The* fir?! seven protocols i!Iu>s- 
tr.'ito the v.’iriou'* tj-pcM of response obtainwl and arc 
self e.cplnnatory. The resuItH have been grouped to* 
rether in the constnirtion of the composite curve 
shown in Graph I. 

It should be recalled that the avcraKC fa.slinK secre- 
tion amonr normal persona is 20 c.c. or more per ten- 
mirittte period, accordinfr to Bloonifieid (8). Our 
studies, on the whole, corroborate this statement. We 
have considered a secretory rate of less than .“i c.c. per 
ten-minute periwl as marhed reduction in volume and 
a .secretion above this fafjure but less than the fa.atins: 
control fifrure ns a moderate reduction in volume. Those 
cases in which the free acidity dropped to zero after 
the administration of the druj' have been classed as a 
marked reduction in acidity rofrardlcs.s of its duration. 
Those case;, in which the free acidity dropped below 
the previous fastinfr level but did not reach zero have 
been classed .'is a moderate reduction in acidity rcKard- 
lesH of it.s duration. Those who showed only .slipht or 
indefinite chanye.s were grouped under the headings 
of "No effect.” Usin^r the.se criteria our results are 
summarized apain in the following tabic: 


Siimniarit o/ licsults 


Volume 
(Ko, of 

Trrr Aeltlity 
(N«. of 


20 (Ci.Or) 

10 



10 (,i:.2Ct) 

7 

ct'.cyri 

Krt T 

1 ( a.'!'-; ) 

10 

(si.c'y.) 



4 

(13.0';: 1 






From the re.sult..- de-cribed. it seems that morphine 
in ordinarv' therapeutic dosayc has a fairly uniform 
inhibitojw effect on the yastric sicretion in man under 
fii'.tiny conditions. The reduction of the volume of 
the basal .tfcrelion was more marked than that of the 
k ftee acidity, nlthnuyli in one out of every three ease.s 
V .'!■ hlorbydria took place for .sometime after the ad- 
' minisiratiim of morphine and in approximately half 
of the .‘•erics tliere uas a distinct lowering of the 
a.'idity in comparison with the fastiny value.s. 

Tint the very fir.'t spicirnen of the fa-tiny stomach 
content usually dc-js not repn -ent the .actual basal 
"i.Ti tier, i- •■’•♦'1 illustrated in the protocols. Its volume 
a-. ’.’.(11 a- it.s acidity are eri'-ily affected by many 
factor:, j.-irticuhirly in this .-erjrs whrre most of the 
e.ii'S u|-er pc.t!' nt*-, Atfention i- nt'o calhsi to 


the fact that the mere presence of a tuk' in the 
•stomach .seemed not infrequently to provoke some ri<e 
in the free aciiiity n.s shown !n Graph 11 .and some of 
the protocols. Should morphine be yiven ripht after 
the very fir.st or second fnstiny specimen, one miyht 
very well be led to think that a bri.sk .stimulation did 
take place at the Imyinninp. a,s the depressing effect of 
the druy tmially manifcM.^ itself only about 20 minutes 
after the medication. 

The dcpre.ssive effect of morjihine mi ynslric secre- 
tion seemed to have a close relationship with the 
menial state of the patient. The more drow.sy he W- 
came, u.simlly the more marked was tlie depression. 
Those wlio became talkative or remain active after (he 
inedic.ation pave the lea.st response, and, in fact, occ.n* 
■sionally a contrary effect. 

From Graphs 111, IV and V. it may be (men that 
morphine i.s not a .strony inhibitor of ya.Mric .secretion. 
It.s deprcs.stve effect could be readily ovcr-.sliadowed by 
a new stimulus, whether it were a tiurcly psychic one 
such 'as the takiny of food hy the patient in a neiph- 
houriny bed or a chemical one such as an injection of 
lii.staniine. In the instnnce.s in which morphine sc'cnied 
to act a.s a stimulant, the effect wa.s a very we.ak one 
comjiared with that evoked by liistnniine or by a 
psychic stimulu.s. 

The question of why moriihinc affects the volume of 
the basal secretion more than it docs the free acidity 
is very intere.sliny and one which we are not nble (o 
an.swcr to our complete satisfaction. Keefer and Illoom- 
fiold ff>> ill 1V2G and Porter flO) in lO.'fl observed the 
same phenomenon in their studies on the effeet of 
atropine on ynstric secretion. 

DOG EXPEUIMFA’TS 

A .serie.s of e.vjieriment.s were carried out on two 
doys with isolated stomach pouches. One of lh»’ two 
was a doy provided with a complete stomach pouch 
with an intact nerve and blood supply after the technic 
of Draystedt fll). ami the other with a cin-sical 
Pavlov pouch. Mondiine was used in 0.00 J ym, do'U-s. 
eorre.spondiny roiiyhly in a lo ky. doy to a therapeutic 
dose of 0.01 a ym. in n fiO ky. human .subject, but O’cc.v- 
sionally a biyper dose up to 0.012 ym, was aho tri<(I. 
No .ntlempt wa.s made to study the effect of larcer 
amount.s. The fir.-t doy w.as ob-en'ed for n periml of 
do da>s, and the .second one for about 20 dny.s. 

The results obtained from these two doys were (piite 
inconsistent. Protocols VII and IX are illustrative of 
the variations observed under rondition" as constant as 
we wen* able to maintain. GrajilH VI and \ U are 
composite curve;: repre^entiny the averaye value! ob- 
tain. d. Tlii'-e are aho .summariz'd in the folio', viny 
table; 
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Wang, Prohaska and Palmer— Effect of Morphine Upon Gastric Secretion 


Protocol I 

Showing marked redticUon in volume of gastric secre- 
tion in a case of duodenal ulcer after the administra- 
tion of morphine. (Male, 52 years old) 


Time 

Amount 

Free HCl 

Total Acidity 

10 min. 

55 

2i2 

12 

20 

22 

55 

66 

30 

36 

58 

68 

•10 

33 

71 

79 

50 

25 

75 

85 

GO 

33 

53 

65 


Morphine 0.01 sm. 


70 

22 

■11 

52 

80 

10 

33 

44 

90 

0 



100 

■ 0 



110 

0 



120 

0 



130 

3 

0 

23 


From the results shown above and elsewhei-e, it 
would appear that the dog does not react quite the 
same to a small dose of moiiihine as man. It was 
actually more difficult to control the surroundings of 
the dogs than it was those of the human patients. With 
the complete pouch dog, the control became a compli- 
cated problem. The constant loss of fluid and acid 
through the fistula, the necessity of feeding the animal 
several times daily instead of once a day as in normal 
dogs, the question of dehydration if starved too long. 

Protocol II 

Sho^oing moderate reduction in volume but with in- 
creased free acidity in a case of carcinoma of rectum 
with metastasis to the liver. (Male, 47 years old) 


Time 

Amount 

Free HCl 

Total Acidity 

10 min. 

40 

3 

16 

20 

48 

14 

2fi 

30 

2S 

12 

22 

•10 

36 

52 

42 


Morphine 0.01 ftm. 


50 

21 

36 

45 

60 

24 

34 

, 43 

70 

23 

0 

6 

80 

7 

0 

10 

90 

o 

13 

30 

100 

9 

20 

40 

■ no 

11 

. 

44 

54 

120 

10 

43 

56 

130 

5 

50 

62 

140 

18 

26 

42 

150 

5 

30 

. 47 

160 

o 

30 

41 

170, 

7 

35 

47 

180 

S 

35 

46 

■ 190 

• • 3 

47 

' 

58 


Protocol III 

Showing no apparent reduction in volume nor any 
stimulating affect of morphine in a case of false 
achlorhydria. The low basal secretion is significant. 
(Male, 49 years old) 


Time 

Amount 

! Free HCl 

Total Acidity 

10 min. 

11 

0 

7 

20 

13 

7 

18 


Morphine 0.01 gm. 


30 

28 

0 

11 

40 

13 

0 

12 

50 

4 

0 

12 

60 

14 

0 

17 

70 

7 

0 

16 

80 

7 

0 

14 

90 

10 

0 

17 

100 


0 

15 

110 

12 

3 

18 


Histamine 0.0005 gm. 


120 

10 

24 

39 

130 

14 

GO 

74 

140 

19 

68 

81 

150 

14 

60 

73 

160 

8 

35 j 

46 

170 

6 

38 

51 


the amount of salt added to the food to replace the 
chloride loss, the psychic factor such as hunger and 
thirst — all seemed to be able to influence the results 
dii’ectly or indirectly. It was practically impossible to 
control the situation satisfactorily. The Pavlov dog, 
on the other hand, presented a much simpler problem 
since the greater portion of the stomach was intact. 
However, this dog was not altogether desirable for our 
purpose for it did not secrete enough fasting juice, and 


Protocol IV 

Showing marked reduction in acidity as well as volume 
in a case of duodenal idcer. (Male, 33 years old) 


Time 

Amount 

Free HCl 

Total Acidity 

10 min. 

33 

33 

48 

20 

30 

63 

76 


Morphine 0.01 gm. 


30 

9 

40 

52 

40 

5 

34 

48 

50 

11 

31 

45 

60 

6 

27 

41 

70 

8 

17 

33 

80 

5 

12 

36 

90 

4 

12 

38 

loo 

4 

5 

30 

110 

2 

0 

20 

120 

7 

0 

24 

130 

3 

0 

23 

140 

3 

0 

, 22 

150 

- 

5 

0 

26 
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Grjph r. A typ'c.Tl curve showing the effect of morphine 
on gsstric secretion In mnn. 
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Graph 4. The effect of a chemical stimulus during Ih 
morphine Inhibition. 
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Want.. Pkohaska ani> pAi.Mi:n~EKn;CT or Mouimunk Ui’ON Gaptuic Si:c;ubtjon 



Graph C- A eomposltr curve thawing the ellccl cl morphine 
on gat!ric secretion In a deg with Pavlov’s pouch. (Recult 
c( six tests). 


an'n!« lii.'sl no! to tJniw .nny jn»'-5tivo or fiiinl ronclii'.it.n'i 
from tJtrni. NovortUcIo-'S, il inti.v he that (ho 

Pavlov (h/p .shntvod a tr<ui>-iont ti'-- in vtilntno and 
acidii.v nftor tho injivtion nf rnoriOiinc on nso'd o-.-cii- 
r.ionv. whilo tho romi'lot*' potich tiov I'Iiowk! ntoro in- 
hihition th.nn .‘itinuil.'itinn. Tho .iniotint of .■-litntth'itioti 
in hnlh tior-. hou'w* r, ‘a.t.- far !(>■*■ jirorionnci d than 
those vvohf'ii h.v oithif or histamitio. 

It i? o'.ir impre '•'ion that tioj.’'- ate not ontiroly Miit- 
nhJo for ‘••txiyinr th'- jiihjhft in fiitf'-tion, .'ind tho jr- 
.«.ult,- oI>!aitn<l from thrm ar.- not ('omp.-iiTihlo with 
tho’-'o ohtainrd front htirnan hoinys. The nio-t ohtioti't 
j\.'i«on }« that th<‘ dor and rnan do tmt roat! tho .-anto 
to rnondiinc. A .«n:all do'-o of motphino nadilt- caiiso-i 
n <U'r to horonif nmi.ro.atod. ;,r,d to votmt ajid di'fi-oat*'. 
Thofo ie a d( linilo pt.tto of r.-'-th r-ro -’t dnrinr tiio fm-t 

PnoToffii. V 

Sl.>^u;n;) vir-thrntf raivrlicu of /j-fo 
TciurfUm pi « p,,.-, 

/ii-rrc'r. Ofntr , St. yroi-- f.U! t 
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FltOTOCOn VI 

Sliawinfi no avpaniit effect on free acidity hut vntu 
modemlr reduction in volume in a ease of duodenal 
nicer. (Male, S 7 years oh!) 


- :r^.~ 



— 

Timf 1 

Atttminl ! 

‘ 

grre nca 

T*tnl Acidity 

10 r»In. ! 

T’i j 

or. 

di 

} 

•ti\ 1 

i: ! 

» »■ 

VO 

ct 

TO 

:o ; 

C3 

~.l 

40 

.■'c 


f.3 


M<*riiltfn«* O.Ol 

cm. 


r-o 

TO 

45 

r.r 

<0 

4 < 

5T 

r,2 

TO 

1 

4-1 

ft) 


s 

5i: 

C3 

( <*• 

10 

?i 

« 

uo 

J 

:r. 

t.V 

110 

in 

51 

uO 

IT'* 

r< 

fO 

'2 


s 

r.5 

T5 


hour or .«t> aft'-r the ndmitii5.tratioii. Tlio-s'e arc rartdy 
edoorvtd :!) man. 

Tho ejiio.'-tion nf tnloranee or addiction to tiic drupr 
wiis iil-» comndored dnriny onr oli'-ervations, although 
Wo tried not to give the tlruir repularly to the dogp. 
How« vor, tliore wa-i ovidence to suyyost that tolerance 
dii! jday .►•omo pari, as tlie days roomoil to develop 
fo'Aoi' Hyniptoms witii tiie .«ame dope of nioridiino 
touards the !;il<'r p.’irl of the period, The gastric 
■o croiion-. no'.'orlhi'h'.s'n, .sliowed no .‘-trihin}: tdninge.s. 

SUMMARY 

Morphine in tlierapeutir dos.’ige in man exhiliited in 
fin mujoriiy of iindaneo;? an inhihitory elToct on the 
fasting I'a-tric .xeereiiim. Over f'.'iU of tile ca.pe.t 

Pi;ornn>i. VIl 

Shtifie') lorreniid fete oeiditii but uinr!:) d ndiiethu 
II! ! in a nf ihiiuh nnl iderr vith s'rnosir. 
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Protocol IX 
Pavlov 'pouch dog 
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- -• ' 
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After morphine injection 


(D) 

After morphine injection 
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Graph 7. A composite curve showing the effect of morphine 
on gastric secretion in a dog with complete stomach pouch. 
(Result of fifteen tests). 


studied showed a reduction of volume and approxi- 
mately 60% a corresponding drop in the free acidity. 
Only in 4 instances did a mild increase of the acidity 
take place after the injection of the drug. The depres- 
sive effect was found to be more marked when the 
patient was quiet and drowsy under the influence of 
morphine. The inhibitory action of morphine was, on 
the whole, rather weak for it was easily overcome by 
stimuli of chemical, psychic, or gastronomic origin. 
The effects of small doses of morphine in the dog were 
inconsistent. In one dog, morphine seemed to produce 
a mild stimulation, while in the other, both stimulation 
and inhibition were observed on different occasions. 
The difference in results between man and dog is prob- 
ably due to the fundamental difference in their respec- 
tive reactions towards the particular drug. 
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E. Histolytica and Other Protozoa in the Personnel of a Chieaso Hospital' 

By 

H. K. McDAKir.LJ;, M.D. 

ELEz\XOIi BURTON', M.I). 
c«d 

LLOYD zVRNOLD, M.D. 

cinc.\no. iLi.tNOH 


T'^UFllN'G Novf-nilx'r iinti DLcrnibor of 10P).>, nino 
.'ii'tivf of amohic (lysontfr.v wen* found 

aniony the- pr-r.-;onncl of n Chicago ho'=pital. TJic medi- 
cal (U partnu'iit of t)ie liospital c.xamiiip.s .and treat.'! all 
emfiloyef'.! who report them.‘!elves .aick and unfit for 
duty. In the cotir-o of .such e.'cnmination'! in the two 
month'! mentioned above, 11 per.'Jon.'! were found to 
have Entamcba hi.'-tolytica in the icce». Nine of the 
11 complained of pa'itro-inteqtinnl symptom!;. Speci- 
men's from the other two per.son.q contained principally 
cy;-tie forms of the pnra.site, and there was no diarrhea 
or other inte.stinal complaint. 

These findings and the general alarm amonp the rc- 
nuiiniier of the personnel made ncces.sary a thoroupli 
inv("!tipation of the e.ytcnt of amebic infe.stalion; and 
at till' .same time the plumbinp was carefully checked. 
Food'hnndlinp procedures were also investipated and 
the first fecal .'ipecimcns to bo examined were those 
from the food handlers. 

Althnuph the main subject of this report i.s the re- 
sult of the fecal e.xnminalion«, a brief summary of the 
plumbinp defects will be piven here. An inspectionf 
of the water .supply and seworape facilities of the main 
hospital bulldinp, annexe.s, and nur.se.s’ home was made 
November 2!)th and "0th, lO.I.I. The water supply for 
the entire institution is obtained from the City of 
Chicapo. Water is t.aken from Lake Michipan, chlori- 
nated ami delivered to all consumers without further 
tre.itrnent. Chicapo water pre.s.sure is not suflicient to 
.serve the upper floors of the in.stilution directly, and 
booster pumps are needed to raise the pressure sufTi- 
ckntly for .rer^'ice on tliese upper lloors. There are. 
therefore, two peneral cold water pipinp .sy.stems in 
the institution and in addition an iced drinkinp water 
}i>.'teni con»istir.p of a cylimlrirnl steel coolinp and 
storipe fan), and a small rlectrical hfvisfcr pump. 

Pbld anaij.ttfs of w.ater collected durinp the inspec- 
tion showed it to be b.icteriolnpically .s.-ife and to b.ave 
n rn'idu.'d chlorine content of 0.2 p.art per millio.n. 
F. a nit. ary nvistes from the (ntire institution .are dis- 
charpid int" th'* ChiMpo ‘ysfem. The institu- 

i« f'jtiippcsl with .sear* s of w.ntt r- flushed toilets, 
lav.vtories ami .“in) s in addition to many other pluml>- 
inr .appliar.'o such r.« hydro-therapeutic b.aths, utility 
sin) ' where bed-pan* .arui urin.als are w,a<hed, instru- 
r;< nt sterilir*'.''''', etc. Many p!.sr< s v, (re found wh'-re 
5 -' -sib’e ’{..■v-’..-‘.iphori.ape of mv-ape mipht occur. All 

tf in the in -tifititm .ar>- of th" "nu*home*.er'' v.nlve 
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type_ where the water supply h.^.s a direct pressure cor,, 
nection to the toilet. In case of .stojtpape of the toil. t. 
the level in the bowl could ri.se until the water ieKt 
would be .submorped. If this occurs nt a time v.ht!i 
the water .supply is cut off for any reason, tlm opt nirip 
of a cold writer tap in the .<./in)e line beJojv thr tlmih'd 
toilet would c.iu.se sewnpe to be siphoned into the water 
.supply. None of the toilets in the institution were 
equipped witli .siphon-breakers nt the time of the in- 
.spection. All utility sinks and most of flic lav.ntorics 
were found to Imvc faucet inlet.s located below the top 
rim of the sink, mnkinp it pos.sibic for these inlet'; (o 
he suhmerped whenever the drain mipht become clop, 
ped. .At fime.s when thc.s-e inlet.s are submerped. if a 
water .shut-ofT occurs, back siphonnpe of bed-p.m ami 
urinal washinps may lake phnee. This would inln^ziiire 
danperous contamination into the water .supply. 

It was found durinp tlio inspection flint five of the 
.six instrument storilizcrs on the operatinp floor had 
direct overflow and drain connections to the sanitary 
sewer. If the drain line to thc.se storiliyers were to 
become flopped, sewapo mipht actually run into the 
instrument .stcriliyors. With such occurrctico it mipht 
he possible for instruments used durinp operations to 
become seriously contaminated; in addition, the watrr 
supply would bo subject to possible pollution. 

In order to make the water supply and S'-w crape 
facilities safe and sanitary, the followinp recomintnda- 
lions were made: 

1. Make a complete plumbinp .survey of tin- entire 
institution in order to locate every place where It 
would be pos.sibic for back-siplionnpc to occur from 
plumbinp fixture.? to the water .supply sy.steiu, and rnr- 
root .such conditions. 

2. In.stall .satisfactory sipliijn-bre.akcr.s on all toil*'!* 
equipped with "fliishometer'’ type valve.s, 

r,. Ch.anpe the w.ator .service inlet.s where necn- 
.'..arj- at all lav.nloric.s, .sinks, .sloj) .oinks, hydro-tlu r.i- 
peutic batii.s, etc., .‘■o that .all inlets will Ize at a levri 
hiph cnnnph to preclude the po'sibility of their Iseinp 
suhnnrped at any time. 

*!. rrohibit th<' U'C of ho"'' at plop .sinks or rn any 
other e<]uifini<nt when .such pr.ictire ni.'t.v permit b.'wt;- 
siphnnap'e to occur even thouph the plumbinp fittures 
may be properly de-ipnetl .and !n"t.a!l(d, 

.'. Proviii'. atrne-pheric vent? on the »lrain line' 
from all ir.stnim>-r.t *t>T!liy‘ rs. 

fi. Ineorpor.ate irnmnliatelv ,n pr.actice fit the ir- 
stitutior. that no phimla r or other perron .sh.all la' |er- 
fo do'.’- a v.afve on .a water supply main without 
raithorify of th'- master rr.'ch.anic, v.ho first 

petify all j» r«ons in charpe of the*'* part' of the build* 
inp which '.vili 1.*' .affc'-t'd by such sl.ut-ofT *0 that t"'* 
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attempt will be made to draw water from the shut off 
portion of the system until repairs are completed and 
water under pressure is again available. This practice 
should be continued until all plumbing fixtures have 
been corrected where necessaiy to prevent back-siphon- 
age of sewage to the water supply system. 

The foregoing recommendations were carried out 
exactly as outlined. In addition to the regular main- 
tenance crew, extra plumbers were employed and the 
work of correcting plumbing defects was begun and 
carried to completion as soon as possible. Siphon- 
breakers, totalling 192 in number, were installed on all 
toilets, utility sinks, and other equipment in which 
submergence of the -water inlets might occur as a re- 
sult of clogged drains. Lavatories and other sinks 
were fitted with new faucets of such design that the 
delivery spouts were above the highest level of the 
bowl rims. Drains to all sterilizers and -vs'ater stills 
were changed to open funnel types, so that any back- 
flow of sewage would run out on the floor and not into 
the apparatus. 

PROTOZOA SURVEY 

Arrangements were made to examine fecal speci- 
mens in one of the laboratories of the hospital. A daily 
schedule for the submission of specimens was laid 
out according to divisions of the hospital personnel. 
Kitchen employees were examined first, the nurses 
next, and later the clerical and maintenance forces, 
laborers, janitors, and miscellaneous groups. 

Specimens were collected in paraffined paper cups 
and delivered to the laboratory within one hour in 
most cases. None of the specimens were more than 
two hours old in any case. Cups containing the feces 
were either examined immediately upon receipt, or 
placed in a 37° C. incubator until examined. In spite 
of the detailed instructions issued, a certain number of 
specimens contained oil. These samples were rejected 
by the laboratorj' and were not counted in our totals of 
examinations per person. Additional material was i-e- 
quested in such cases. 

Direct smears in -vv-ater or eosin were examined, and 
iodine was used for the identification of nuclear struc- 
tures. In certain cases methylene blue in methyl 
alcohol, as described by one of us (1), was used. This 
stain was useful especially for trophozoites -which did 
not exhibit a sufficiently characteristic appearance, 
and which failed to show nuclear structures clearly 
with iodine. Four to six direct smears were thor- 
oughly searched in the negative cases. Positive smears 
were examined until the species identification was as- 
sured and until the examiner was satisfied that any 
double or multiple infestation would have been de- 
tected. All protozoa found were recorded. Specimens 
showing precystic forms of amebae or unidentifiable 
trophozoites -w-ere so recorded, and additional speci- 
mens were immediately requested. 

All specimens were inoculated into the liver agar 
and serum medium of Cleveland and Collier (2), and 
were examined after 24 and 48 hours incubation. No 
concentration methods were attempted, nor -«'as any 
use made of fixed and stained smears. Comparative 
stool and complement-fixation tests were planned, but 
not enough blood specimens were submitted to the 
laboratory to be of statistical significance. 

Three hundred eighty-four persons were examined 
at least once. The greater part of these (287) were 
examined three or more times. All kitchen employees 
(68) were examined four times. Eleven hundred and 


two examinations -^vere made on 384 persons, giving an 
average of 2.9 e.xaminations per person. 

.RESULTS 

The percentage distribution of amebae and flagel- 
lates is shovTi in Table I. The total is larger than the 
actual number of persons examined because of multiple 
infestations in 42 of the subjects. 


Table I 

Intestinal Protozoa found in j>erso7inel of a Chicago 
Hospital (SSi- persons) 


Protozoa 

Persons 

Percent 

E. histolytica 

24 

6.3 

E. coli 

102 

2G.5 

E. Jiana 

69 

18.0 

I. butschlii 

9 

2.3 

C. mesnili 

' 11 

2.9 

G» lamblia 

10 

2.6 

T. intcstinal?5 

1 

0.3 

Negative 

201 

52.3 


Dientameba fragilis -was not encountered in this 
group of specimens. Single species of protozoa were 
found in 141 persons; 41 had two species, and one 
person was infested with three species of protozoa. 
Of the 24 persons harboring E. histolytica, 13 were 
discovered on the first examination. Five additional 
ones ■were found during the second examination. The 
remaining 6 were diagnosed in the third to fifth ex- 
aminations. Table II shows the above data in a cumu- 
lative fom. 


Table II 

Cumulative findhigs of E. Histolytica by repeated fecal 
examinations in a group of 38U persons 


Examinations i 

J 

Number 

Found 

Percentage of 
Total 

One ■ 1 

13 

54.2 

Two 1 

18 

74.2 

Three 1 

19 

79.2 

Four I 

23 

95.8 

Five j 

24 

100.0 


, During surveys such as this, the microscopist often 
suspects the presence of E. histolytica in a certain 
number of specimens without actually finding perfectly 
t}T>ical forms on which to base a diagnosis. Such sus- 
pected cases or carriers should be removed at once 
from food-handling duties or other situations in which 
they might be likely to infect other persons. Additional 
specimens may then be obtained and the diagnosis 
definitely made. Considering this survey on the above 
basis, 95.8% of the positives were identified or sus- 
pected in two examinations. 

Since all specimens were cultured, a comparison can 
be made of the relative efficiency of cultures and direct 
microscopic smear examinations. In six instances the- 
smears were positive for E. histolytica on specimens 
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for v.hk-h tfn' fultur<”‘ v,frc m-rativi-. In ont instance 
t'sK- culture was iwitive while the smears veere nejra- 
live on first examination. Ameb.ae were detected in 
the examination of a .«<.-cond specimen from this jH-'Cson. 

The positive findings of K. histolytica were on per- 
sons widely .scattercf! throughout the institution. No 
partittilar occupational ;;roup or sinple department 
had dis-proportionately larye isumlx-r of positivtw. 

D1SCUS.S10N 

The Ci.r.'c of person.s found positive for E. histolytica 
i.s within limits ordinarily piveri a.s the normal inci- 
dence for the United State. Tlie.se findinpr-s are higher, 
however, than tlio.se Kaplan. William.^on and (leiper 
s.'l and -1) reported for Chieapo foml-hamller.s in 
1927 and 1929. Their fir.st report on a proup of 720 
food-handlers .showed an incidence of 2.22f^ posi- 
tive E. histoI>tica. The .second report on 1.148 per- 
snn.sson.s p:ave an incidence of 2..'15'rJ-. Statistical 
d.ata the fintUni’s in the Chicago oitlhrcak of 19.7.'} 
have not a.s yet been published. John.stonc D.avls 
and fteed (5) found 9.2'^ E. histolytica infc.station 
in 1,000 prisoners at San Quentin in 192:5. In the 
.same report they tabulate findinps of other invosti- 
pator.s on variou.s proups of subjcct.s, totalinp 11,- 
oC.j imlividuals. The nverape hi.stolytica incidence 
for thi.s larpc minibcr of persons, all of whom wore 
examined in California, was 12'c. Since the above 
data are for rc.sidents of California, they are not prop- 
<-rIy comparable to what mipht be found under dif- 
ferent coridition.s in Chienpo. 

Our findinprs on the hospital personnel do not point 
definitely to any one .source of infc.station. The .sani- 
tary inspection revealed many conditions which would 
allow po.'ssiblo pollution of the water-supply. With .such 
a larpe number of plumbinp fucture.s it is inevitable 
tliat water shut-otTs are frequently ncce.ssary in ortler 
to maki- repairs and to clear drain.s which have become 
stcpp<‘d. 'I'he pos^ibility of tran.smi.ssion by food- 
handlers {.« aI«o pre.scnt. Amonp the kitchen employee.s 
there were three persons infested with E. histolytica. 
Whether they reteivesl their infestation by the same 
mians .•uid at the same time as tin* others, or whether 
they were the source from which the others were in- 
f<'Stf<i. of coiir.'.e unknown. In addition to the fore- 


poinp po-Hibilities. there i.s abo the factor of tnitsido 
source- from which any of the proup mipht haw ac 
quired the parasites. 

Correction of the plumbinp defects Is e\pccte<i •„ 
end the possibility of water tran»missif)n. To tmwvt 
the likelihood of tran.smis.sion by foot!, all ajuj 
carriers were treated until proved nepntive by at le.a't 
four stool examinations. All new employeeH are to W 
examineti four times kTore approval for senu'eo in 
the hospital. 

SUMMAItV 

1. Nine cases of amebic dy.«eiiterj- and two carriers 
were found amonp .sick employees of a Chicapo lio-s- 
pital. A .survey of the renuiininp 284 employee.s re. 
voaled 24 additional carriers of E. histolytica. 

2. An inspection of the water and sewerape nr- 
ranpement.s reve.aled numerous faulty corulitions by 
means of which the water .supjdy miplit have become 
contaminated. Transmission by food-liniullors was al«o 
possible, since tlirce of the kitchen employee.s were In- 
fested. 

2. Careful microscopic examination of fresh fecal 
specimens was found to be superior to the cultur.il 
methods employed in thi.s survey. 

4. E.vamination of two .specinicn.s per per.son wn« 
suflicient to reveal or place under stisiilcinn OfiQ of the 
carriers actually found. 

5. The control mca.surc.s con.sisted of correction of 
all plumbinp defect.s and treatment of all cases ami 
carriers until free from E. histolytica, ns shown by re- 
peated nepntive stool specimens. New employee.s mu.«t 
be free from infe.stntion before beiiip accepted. 
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A l.TlHlfCH rnurh li;'« }-»'n writ?*.': akitit the 
f'r.ftti'ftT-- at’d the ftTimt prndur<-d by llmm oj»on 
the p,-.«tfr>-int.-.tin.nt •.ra'-t, a comp-iratively few «>bj.c- 
tivf -usdt. f h.T.*- k-'’!! r.irr.wd out upo.n and even 
fevii r him wlon his rrr,''.*.ier,'« are nio-t Rhnf>rmal. 
j.e . v'-h>-r. h..' 1“! p'yehetic. It r.-rt.ainty re-i-on-'-bk tf> 
exy<.-t to fir.d in th<‘ fichotir irdividti.ll th*’ n;o«t pr*f 

t'*.* I 5 * «»; I'A*. 


found and pndonped of emolion.sl state* ; this kinp 
unque-^tior.ably true, and if emotions alter tlm- fur.c- 
tioninp of the prmtro-infestlu.'d tract, th^n the mot, 
profound and prnlonped of functional alteration.* 
should If ob'-rnd in th'* pastro-intestir..s! tr.ict.* of 
fr<ychf>lir i.ndsvidu.iJx- 

!t i’' th.e l arpf*-*' of thk pif-er to pre’cnt a study of 
one jsirtior. of the s'.ittro-tnte«tinal tract, the erdon. in 
one tyfe- of tr.^ntnl di-stme. d' fnenti.i pr.iwor. 
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Table I 

Sliotoing rclatiansMp between emptying time end colon tonus, body types and mental state 


— — 



Emptyinc TImo of Colon in Hours 




Normal 

4S hour# 

OG 

hours 

]44 

hours 

302 

hour# 

240 

hours 

2SS 

hours 

336 

hours 

1. Tolal Cnics 

14 

U 


3 

3 

3 

O 

2. Colon Tonus 








n. Dccrcn‘‘«I 

4 

•I 

n 

1 

1 

»> 

2 

1), Normal 

2 

4 

3 

1 


1 

0 

c. Inorca^cnl 

S 

c 

4 

1 

1 

0 

0 

3. Doth* Ts’pe 





, 



n. FyKnJc 

ft 

S 

- 


1 

0 

0 

b. Athletic 

t> 

A 

2 

Q 

0 

0 

0 

c. Asthenic 

12 


5 

ft 

2 

3 

2 

4. Mental State 








a. IndiflTerenl 

30 

11 

C 

2 

•t 

2 

2 

b. Acilalctl 

2 

1 

0 


1 

1 

0 

c. Tcn«c 

1 2 

1 




0 

0 

1 

0 


JIETHOD 

The individunl? used for this study were nil definitely 
montnlly ill and sufTiciently so to be admitted to the hos- 
pital for an indefinite period of treatment. The psychosis, 
dementia praecos, was considered ns a clinical entity with 
the principle features limited to (n) primary progressive 
deterioration, (b) autistic or dcristic withdrawal from the 
environment, and or (c) intellectual incoordination. The 
psychosis in each individual was considered to bo chronic, 
.•til of the patients wore men. women beinjr excluded from 
this initi.al work because of the possible complicating 
factors of catamenia. 

Each patient was given two cleansing enemas, one fol- 
lowing the other, about two hour.s before the examination 
and shortly after the noon-day meal. No attempt was 
made to interfere with the regularity or quantity of food 
eaten. At the prescribed time the patient was given a 
barium enema, the barium mi.xture being run in under 
gravity until the colon was apparently filled. The maxi- 
mum quantity of barium mi.s'ture given to any one patient 
was 2,000 c.c. The filling was determined by leaving the 
rectal tube in place until no more barium would flow into 
the colon. The entire procedure was followed under the 
lluoroscope. 

The patient was permitted to ev.acuatc then as much of 
the enema as he wi.shed, and hi.s colon again oh.«ervcd under 
the fluoro.scope. The rate of emptying and the tonus of the 
colon were studied every other day under the /luoro.«cope 
until the colon had emptied itself of barium. Throughout 
the procedure the iiatient was permitted to resume his 
regular dietary habits and physic.al nctivitie.s. The maxi- 
mum normal emptying time of the colon was considered 
to be 48 hours. The emptying time and the tonus were 
correlated with each other and with the body type and 
mental state of the individual. 

■ RESULTS 

In the 48 cases of dementi/i praeco.v .studied, the ages 
ranged, at the time of the study, from seventeen to 
forty years. Some of the patients had been mentally 
ill for as long as ten years. No individual had been ill 
less than one year. In no instance could .anything ab- 
normal be found in the size, shape, position or contour 
of the colon. The musculiiture of the abdominal wiill 
wjjs good in forty-four and poor (lax) in four of the 


case.s. In the four cases with poor abdominal tone no 
relationship could be established between the poor tone 
and the colon emptying time .and tonus. The domi- 
nant emotional states, subjective .and objective, of the 
patients were classified as, indilTeront 35, agitated 6, 
and tense 7. The tonus of the colon was decreased in 
sixteen cases, normal in twelve cases and increased in 
twenty cases. The emptying time of the colon was 48 
hoars for 14 cases, 9G hours for 24 cases, 144 hours 
for 9 cases, 192 hours for 3 cases, 240 hours for 3 cases, 
288 hours for 3 cases, and 33C hours for 2 cases. 

The relation between the emptying time and tonus 
of the colon and between each of these and the body 
type and mental state of the individual is shown in 
Tables I and II. 


Table II 

Showing relationship between colon tonus and body 
type and mental state 


1 COLON TONOS 

1 

! 1 

j j Decrcn^ci! 

Normal 

Incrcasctl 

t 

1 3. llwly Type 




n. Pyhnlc 

2 

4 

8 

b. AthJolfo 

» 

o 

4 

e, A^llicnlr 

M 

C 

8 

2. Mental State 




a. IndlfTererit 

U 

0 

12 

h. AKllnleti 

0 

1 

G 

c. Ten#c 

Z 

2 

3 


From a study of the material presented in thc.se 
tables the following facts are evident: 

1. The tonus of the colon was noi-mal in 25 per 
cent of the cases and abnormal in 75 per cent of them. 
Of the CcTses in which the tonus was abnormal, in 44. 
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per cent it was decreased and in 56 per cent it was 
increased. 

2. The emptying time of the colon was normal in 
29 per cent of the cases and abnormal in 71 per cent. 
In those cases in which it was abnormal 41 per cent 
emptied in 96 hours, 26 per cent in 144 hours, 9 per 
cent in each of 192, 240 and 288 hours and 6 per cent 
in 336 hours. 

3. Where the colon tonus was normal orfy 16.6 per 
cent of the cases emptied within the normal period, 
whereas 33 per cent emptied in 96 houi'S, 25 per cent 
in 144 hours, and 8 per cent in each of 192, 240 and 
288 hours. Where the tonus was decreased 25 per cent 
of~ the cases emptied within the normal period, 25 per 
cent in 96 hours, 12.5 per cent in 144 hours, 6 per cent 
in each of 192 and 240 hours, and 12.5 per cent in each 
of 288 and 336 hours. Where the colon tonus was in- 
creased 40 per cent of the cases emptied within the 
normal time, 30 per cent in 96 hours, 20 per cent in 
144 hours, and 5 per cent in each of 192 and 240 hours. 

4. When the relationship existing between the 
emptying time of the colon and the body type of the 
individual was investigated it was found that where 
there was a pyknic body habitus the colon emptied 
normally in 14 per cent of the cases, in 96 hours in 57 
per cent, in 144 hours in 14 per cent, and in each of 
192 and 240 hours in 7 per cent of the cases. Where 
the body habitus was athletic the colon emptied nor- 
mally in no instance, but 66.6 per cent of the cases 
emptied in 96 hours, and 33.3 per cent in 144 hours. 
Where the body type was asthenic 42 per cent of the ‘ 
cases had colons which emptied normally, 7 per cent 
emptied in 96 hours, 18 per cent in 144 hours, 7 per 
cent in each of 192 and 240 hours, 10.7 per cent in 288 
hours and 7 per cent in 336 hours. 

5. When the relationship existing between the 
tonus of the colon and the body type of the individual 
was investigated it was found that in those cases with 
pyknic body habitus 28.5 per cent had a normal colon 
tonus, in 14 per cent of the cases it was decreased and 
in 57 per cent it was inci*eased. In the cases with 
athletic body habitus 33 per cent 'had a normal colon 
tonus and 66.6 per cent had an increased colon tonus. 
In those cases with asthenic body habitus 21 per cent 
had a normal colon tonus, 50 per cent had decreased 
tonus and 28.5 per cent had increased tonus. 

6. When the dominant emotional state was investi- 
gated relative to its relationship to the emptying time 
of the colon it was found that of the cases whose 
emotional state was characterized by indifference 28.5 
per cent had colons emptying normally, 31 per cent 
emptying in 96 hours, 17 per cent in 144 houi's and 5.7 
per cent emptying in each of 192, 240, 288 and 336 
hours. Where the dominant emotional state was agita- 
tion 33 per cent of the cases had colons which emptied 
normally and 16.6 per cent emptied in each of 96, 192, 
240 and 288 hours. Where the dominant emotional 
.state was charactex’ized by tenseness 28.5 per cent of 
the cases had colons which emptied normally, 28.5 per 
cent in 96 hours and 42.6 per cent in 144 hours. 

7. When the dominant emotional state was investi- 
gated relative to its relationship to the colon tonus in 
tho.-3e cases whose emotional state was characterized 
by indifference 25 per cent had normal colon tonus, 40 
per cent had decreased tonus and 34 per cent had in- 
creased colon tonus. In those cases whose emotional 
state was one of tenseness 28 per cent had noi'mal 


colon tonus, 28 per cent had decreased tonus and 43 
per cent had increased colon tonus. In those cases 
whose emotional state was one of agitation 16.6 per 
cent had normal colon tonus, and 83 per cent had in- 
creased tonus. 

DISCUSSION 

In 1930 Alkan (1) wrote that the psychic processes 
influence the small intestine and colon in various ways; 
that according to our knowledge they alter secretion 
comparatively rarely, but the motor functions all the 
more frequently. The small intestine, he feels, is the 
end-organ of psychic alterations, but that these altei-a- 
tions manifest themselves much more frequently in 
the colon, in a spastic as well as in an atonic manner; 
that every kind of psychic excitation may show itself 
in constipation, which is, for the most part, spastic. 

Alkan quotes Fleiner as saying: “Diagnostically 
these X-ray pictures of the colon are often of more 
value than the patient’s facial expression, which can he 
controlled voluntarily or distorted conventionally, the 
result being an expression which is harmless and well 
balanced. The expressive movements of the colon as 
they appear in the picture, on the other hand, do not 
deceive, they are unfalsifiable and unmistakable. Ques- 
tioning many patients as to their attitudes and experi- 
ences and moods, only after having looked at their 
intestinal pictures, I then obtained unrestricted in- 
formation." 

Substantiating these observations are those of Adolf 
Meyer (2) who in a paper which he read before the 
American Gastro-enterological Association in 1932 
stated, “Instead of leaving the impression that in most 
cases we have to probe at once into the sex life when 
we suspect ‘mental factors' to be playing a role, I 
should emphasize, the fact that after all practically 
every fundamental function can take a lead in the per- 
sonality constitution, in this sense, that, for instance, 
the gastro-intestinal function may have just as much 
of a tendency to express the personality as the sex 
function and to be ‘the personality’ in cei'tain situa- 
tions and in certain periods of life. I should say that 
the gastro-intestinal receptive, digestive and elimi- 
native functions can become that which expre.sses, and 
leads to the government of, the person for certain 
periods of the day or throughout life as a dominant 
and leading concern.” 

This personality, states C. Macfie Campbell (3), if 
adequately conceived’, represents the total system of 
forces, including both those conscious and expressed 
and those subconscious and repressed. Furthermore, 
he continues, the personality and the psychosis are not 
independent concepts: the psychosis is the personality; 
it is the individual in action; one phase of an indi- 
vidual existence. 

This personality consists, then, of the sum total of 
chemical, physiological, emotional, overt and intellec- 
tual spheres of an individual which under average con- 
ditions in a normal person have a socially satisfactory 
balance. When an individual becomes psychotic, is., - 
when his personality deviates from the socially ac- 
cepted standards of conduct there is some abnormality 
in the balance of the chemical, physiological, emotional, 
overt and intellectual spheres. In dementia px'aecox 
there is usually a definite abnormality in the emotional, 
overt and intellectual spheres, and this was found to 
be particularly true of the cases used in this study. 
Since there are marked personality deviations in de- 
mentia praecox, and since the gastro-intestinal tract 
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may have a tendency to express the existing person- 
ality, this study of the colon should reveal some 
facts’ relative to the physiological aspects of dementia 
praecox. 

A survey of the results presented in this paper would 
tend to indicate: 

(a) There is a certain number of individuals in 
a dementia praecox group in which there is an ab- 
normality in the emptying time and/or tonus of the 
colon. 

Thus in 75 per cent of the cases the tonus was ab- 
normal of which group it was decreased in 44 per cent 
and increased in 56 per cent. Furthermore in 71 per 
cent of the cases of the entire group the emptying time 
was abnormal; i.c., delayed. The tonus and emptying 
time of the colon were both decreased in 25 per cent of 
the group. The tonus was increased and the emptying 
time decreased in 25 per cent of the group. Therefore 
in dementia praecox, although it is highly probable 
that the tonus oi" the emptying time of the colon will 
be abnormal (3 chances in 4), the probability of the 
tonus and emptying time being abnormal is less (1 
chance in 2) and the probability of the tonus and 
emptying time both being decreased still less (1 chance 
in 4). On the other hand the chances of the tonus and 
emptying time of the colon both being norma! are 1 ’’n 
24. It is thus perfectly obvious that although it is 
possible that the tonus or emptying time of the colon 
may be noi-mal (tonus or emptying time either have 
about 1 chance in 4 of being normal) the chances of 
both being normal in the same Individual are rather 
remote (1 chance in 24). This being so one would be 
justified in concluding that in dementia praecox in the 
majority of cases there would be found an abnormality 
in the emptying time and 'or tonus of the colon. 

(b) Inasmuch as there was no clinically discernable 
pathology capable of producing the observed colon ab- 
normality, the existing psychosis, dementia praecox, 
must be a contributing factor, at least, in this abnor- 
mality. 

The patients used in this study were felt to ne 
clinically normal. They all ate well and lived a 
fairly regular institutional life. All were adequately 
nourished. Such factors as under or over-nourishment 
could definitely be eliminated. The amount of physical 
e.xercise was uniform throughout the group inasmuch 
as none were under nor ovenvorked. Their I'ouline life 
was not unlike that of the average man on the outside. 
The type of food was standardized and although any 
individual could have all he wished, it was controlled 
in that he must eat a maintenance diet and a balanced 
one. The musculature of the abdominal wall in the 
group was good in 44 cases and lax (poor) in 4 cases. 
It is relatively certain that none of these factors could 
have played a verj' important part in producing ab- 
normalities in the tonus and emptying time of the 
colon. The body type was then studied in its relation 
to the colon tonus and emptying time in order to deter- 
mine its effect. There were 14 cases with pyknic body 
habitus, G with athletic body habitus and 28 with 
asthenic body habitus. Of those with pyknic habitus 
12 had abnormal colon emptying time and 10 abnormal 
colon tonus (in 2 cases it was decreased and in 8 in- 
creased). Of those with athletic habitus G had ab- 
normal colon emptying time and 4 had abnormal colon 
tonus (in all 4 cases it was increased). Of those with 
asthenic habitus 1C had abnormal colon emptying time 
and 22 abnormal colon tonus (in 14 cases it was de- 


creased and in 8 increased). It is clear that there is 
possibly some correlation between decreased emptying 
time of the colon and body habitus ; t.e., that the pyknic 
and athletic body tj^ies were encountered in far 
greater numbers where decreased colon emptying time 
was found than the asthenic body type. It is also 
clear that there is very little correlation between body 
habitus and colon tonus as a whole or between body 
habitus and increased colon tonus, but that where the 
tonus is decreased there will be more individuals with 
the asthenic habitus than with the pyknic and more 
in the pyknic habitus than with the athletic. Thus, 
whereas the colon tonus was decreased most frequently 
in association with the asthenic body habitus it was in 
this same habitus that the colon emptying time was 
least frequently found decreased. Work at the present 
is being continued to determine the accuracy of these 
findings in other psychotic groups. If the work which 
has been done by others on the relationship between 
the body habitus and psychosis may be accepted, the 
observations on the relationship existing between the 
body habitus avd colon tonus and emptying time can 
easily be explained on the basis of the relationship 
existing between the psychosis and the body type, with 
the latter as a common finding. This has been pointed 
out by Henry (4) who attempted to show that the 
amount that the gastro-intestinal tonus and motilitj' 
wore effected by bodj’ habitus was relatively unimpor- 
tant as compared with the variations accompanying 
schizophrenia. 

(c) Dementia praecox. as it is conceived today, is a 
mental illness characterized by supposed marked devia- 
tions from the normal in personality, which deviations 
are emotional, overt, and intellectual. The changes in 
body chemistry or physiology found in an individual 
with dementia praecox are an expression of his psy- 
chosis and may not only reflect it but contribute to it. 

A normal individual is usually considered as an 
entity in existence; as an individual reacting to his 
internal and external environment and expressing this 
reaction by tlioiight, word or action. Upon occasion 
some emotional tension will bring about some physi- 
ological rc.spon.se which we are able to observe; such 
as, shaking in fear, crying in sorrow, striking in 
anger. The.se physiological responses are all the result 
of the emotion, certainly not the cause of it. Such re- 
spon.scs can also be participated in by the gastro- 
intestinal tract, as when a reaction to an emotion 
occurs such as nausea and vomiting in disgust, con- 
stipation when worried, and sudden evacuation in 
moments of intense fear and excitement. These reac- 
tions are all logical and h.ave repe.atcdly been explained 
by the equation — strong emotion reacts upon the auto- 
nomic nervous .system which in turn elicits certain 
specified re.sponses from the periphery. If this equation 
can be applied to a normal physiological response to a 
normal emotion there is no reason why it should 
not be applied to psychotic individuals thus: strong 
emotion with or without noi'mal basis reacts upon an 
autonomic nervous system producing a physiological 
response which to the observer may appear incon- 
gruous but which, when all the facts about the train cf 
events are known, is not incongruous but entirely 
logical and rational. If this is accepted as a reasonable 
working basis then it is entirely possible that the ab- 
normalities of colon tonus and emptying time may 
have some rational, if not evident, basis. Thus the re- 
sponse of the colon to the emotion is an expression of 
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the psychosis and if the response assumes malignant 
proportions (such as- retention of feces. .for- days 
until such retention may produce physical symptoms) 
then the physiological response may contribute to the 
symptomatology of the psychosis. 

(d) The colon tends to demonstrate that the per- 
sonality of dementia praecox is not a uniform state but 
varies within the group as does the personality of anj' 
group of individuals. Thus the group designated as 
dementia praecox is not uniform but rather hetero- 
genous. 

If only the colon in dementia praecox is taken as an 
index or expression of the personality, or even as the 
personality as Dr. Adolf Meyer has considered it, it is 
at once obvious that the "colon personalities" of de- 
mentia praecox are not uniform. There is the colon 
that has a normal emptying time and then there are 
the colons with all degrees of delayed (indifferent) 
emptying times. Or there is the colon with decreased 
tonus, normal tonus, and increased tonus. Or if these 
two are considered as aspects of the "colon person- 
ality” then there are personalities which the colon ex- 
presses by decreased tonus, normal emptying time; 
decreased tonus, decreased emptying time; normal 
tonus, normal emptying time ; normal tonus, decreased 
emptying time; increased tonus, normal emptying 
time; and increased tonus, decreased emptying time. 
This may appear to be an odd manner in which to de- 
scribe a personality but is no more odd than to de- 
scribe a personality in terms denoting inferiority, 
shyness, embarrassment, clumsiness, etc., all of which 
denote some physical or chemical state which is re- 
flected by some more complex physiologjL Again, if 
the personality may be described thusly and since all 
of these personality types were found in varying de- 
grees and quantities in the studied dementia praecox 
group, the assumption is justified that either there are 
all types of personalities in a dementia praecox group 
or that the group of psychotic individuals called de- 
mentia praecox is a heterogenous one. 

(e) The observed and objectively dominant emo- 
tions as expressed by the patient are not in every or 
many instances reflected by the colon. If the colon 
does express or reflect the personality of the individual 
then the observed and objectively dominant emotions 
of dementia praecox are misleading and probably a 
blind to the true personality. 

In the group of individuals in this study their domi- 
nant emotional state was described as indifferent 35 
cases, agitated 6 cases and tense, 7 cases. MTiere in- 
difference was dominant 25.6 per cent of the cases had 
a normal colon tonus and 74.4 per cent an abnormal 
tonus (40 per cent decreased and 34.2 per cent in- 
creased) ; and in 28.5 per cent the emptying time was 
normal and in 71.5 per cent it was decreased. Where 
agitation was dominant the tonus was normal in 16.6 
per cent of the cases and abnormal in 83.0 per cent 
(83.0 per cent increased) ; and in 33.3 per cent the 
emptying time was normal and in 66,6 per cent ab- 
normal. Where tenseness was dominant the tonus was 
normal in 28.4 per cent of the cases and abnormal in 
71.G per cent (28.4 per cent decreased and 42.6 per 
cent increased) ; and in 28.5 per cent of the cases the 


colon emptying time \vas normal and in 71.5 per. cent 
abnormal. 

The correlation between the observed dominant emo-, 
tional state and the tonus and emptying time of the 
colon was obviously very low. This was rather start- 
ling when one fook into consideration the prevailing 
researches into this field. But possibly it can be ex- 
plained. This low correlation may be due to (1) the 
actual existence of no relationship between emotions 
and gastro-intestinal response and vice versa; (2) the 
observed dominant emotional state, not reflecting the 
true personality; or (3) the colon not reflecting, the 
true personality. 

The work of Cannon, Pavlov and a host of others 
would tend to indicate that there is a definite correla- 
tion between emotions and the gastro-intestinal phy- 
siology, and, moreover that the gasti'o-intestinal tract 
can to a certain extent be conditioned by the emotions. 
This would nullify (1). 

In dementia praecox the objective psychotic state is 
frequently a mask or shell behind which, and thor- 
oughly concealed, resides the true personality of the 
individual. It is unusual for a person with dementia 
praecox to exhibit his real personality, his real reac- 
tions to his total environment being something which 
he has withdrawn from reality and which belongs to' 
him. This has been clinically demonstrated by many 
workers in this field and would tend to substantiate 

It is rather haz*d to conceive of the gastro-intestinal 
tract acting in a voluntai'y manner — of it taking ..the 
initiative with no stimulus \Yhatsoever and setting the 
pace whereby false observations are liable to be made. 
It would appear that since the chemistry and physics 
of the gastro-intestinal tract are controlled by the 
autonomic nervous system that any functioning of the 
tract would be in response to some stimulus which 
would be contz'olled by this system. Since this system 
is not conscious, it is only reasonable to assume that .it 
could not voluntarily be controlled; that the functions 
of this tract would be true reflections of stimuli, 
whether thej’^ be emotional (coriscious or unconscious), 
chemical or physical, ovez*t or . intellectual. If this all 
be true, and it is, then (3) is eliminated. 

Thus, we find that (a) emotions do affect the gastro- 
intestinal tz'act and can condition it (b) these emotions 
can be conscious or unconscious (c) they can be com- 
pletely concealed by supez'ficial or false emotions which 
act as a blind giving the real emotions z’oom for fz‘ee 
play (d) the colon w'hich is not subject to such conceal- 
m.ent Z'eflects the tz*ue emotional state of the individual, 

(f) In the majority of cases of dementia praecox 
there is some imbalance of the autonomic neiwous 
system as expressed by studies of the colon. 

There is no question but that in the study presented 
hez’ein, in the colons of individuals with dementia 
pi*aecox there is a definite abnormality in the empty- 
ing time and/or tonus in a large number of cases. As 
is %vell known the normal functioning of the large 
bowel is dependent upon a normal balance existing be- 
tween the sympathetic and parasympathetic nervous 
systems. When there is some imbalance, regardless 
of the precipitating factor or factors, there results 
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Abnoinitil functioning of the colon. Since in manv 
cases of dementia praecox there exists this abnormal 
functioning of the Ini'ge bowel, it would cippear un- 
necessary to ascribe it to any other mechanism than 
to the autonomic nervous system imbalance. The 
mechanism underlying this imbalance is in most all 
probability the emotional, overt and intellectual im- 
balance which constitutes the psychosis, 

SUIMMARY 

A study of the emptying time and tonus of the colon 
in dementia praecox is presented. 

It wa.s demonstrated that in the majority of in- 


stances there was an abnormality in the functioning 
of the colon. 

The possible mechanisms underlying this abnormal- 
ity are discussed in detail. 
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T he introduction of gastroscopy into the field of 
diagnosis and research, marks one of the truly 
great advances in the realm of gastro-enterology. We 
have included the gastroscope as one of the important 
means at our disposal in this direction, and have 
during its employment, made certain observations 
which may be of interest not only to the clinician but 
the endoscopist as well. 

To begin with, the choice of the patient for gastro- 
scopy is not limited or confined to a certain type of 
individual or group of diseases to be considered. Mind- 
ful of the contraindications to the procedure which 
must at all times be respected, patients with symptoms 
referable to the gastro-intestinal tract are explored 
by means of this method after a detailed physical, 
chemical and roentgenologic examination has been un- 
dertaken. That the procedure of actual gastric inspec- 
tion fills a definite need in the evaluation of problems 
dealing with alimentary aifections, and offers promise 
of still further benefits as our perception and knowl- 
edge develop, can be surmised on the basis of past ex- 
periences and contributions in this difficult field. 

Up to most recent times, the oft repeated references 
to technical difficulties and dangers to the patient, 
arising out of a gastroscopic examination was empha- 
sized and served to retard rapid progress in the de- 
velopment of knowledge. The Wolf-Schindler appa- 
ratus, as previously suggested, has to a considerable 
degree solved many past objections, although the 
technique of gastroscopy has to be learned and prac- 
ticed, often with perseverance and after disappoint- 
ments. In short, there is no royal road to the desired 
goal, nor is this reflection intended to be construed as 
suggesting such colossal technical difficulties as may 
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not be surmounted by the serious application of the 
prospective enthusiast. 

METHOD OF EXAMINATION 
We begin the examination of the patient in the 
manner outlined by Schindler. It is insisted upon, 
that neitlier food nor drink be allowed for at least 12 
hours prior to the examination. A reduction to a 6 
hour interval between the intake of food and the 
instrumentation, resulted in the occurrence of a 
markedly congested mucous membrane of the entire 
stomach, so that it is advisable to maintain the longer 
fasting period, and thus minimize errors in interpreta- 
tion. In one patient, with a marked gastric retention 
consequent on an organic obstruction at the pylorus, it 
was found necessary to lavage the stomach on the 
evening prior to the examination until the washings 
were completely clear. To this end, several gallons 
were required, yet despite every precaution towards 
obtaining the most favorable factors for visualization, 
the inspection of the gastric cavity was conducted 
under more than the usual difficulties as a result of the 
increased quantity of secretion inside of the organ. 
It is preferable not to lavage the stomach in any cir- 
cumstances immediately prior to instrumentation so as 
to avoid marring the visual field. 

In the matter of anaesthesia and general attitude 
and behavior of the patient, it is important to recog- 
nize, that time and patience are requisites for a proper 
technique. After the preliminary hypodermic injec- 
tion of codeine gr. and atropine sulphate gr. 1/100 
fully y 2 hour is allowed before the topical application of 
the anaesthetic to the throat is applied. This latter pro- 
cedure likewise consumes another half hour. Hurry- 
ing at this stage does anything but help simplify the 
introduction of the gastroscope, and in a few instances 
where it was attempted, greater effort was required 
on tho ’I'lrt of both the subject as well as the examiner. 
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IrcideDtly, one cannot determine at the onset just ho%v 
cooperative the patient is going to be, and how simple 
or diScult the procedure. The mere fact that the 
patient is scheduled for a gastroscopy is no assurance 
that a satisfactorj' gastric exploration will at all times 
be accomplished. Naturally, this factor is to be ap- 
praised in some degree in the light of the skill of the 
endocopist, but the fact must be recognized, that it is 
not possible to gastroscope every patient, and occasion- 
ally, even in the absence of the usually recognized con- 
traindications of its employment, it may be considered 
inadvisable to proceed where undue nervousness, 
anxietj- or lack of cooperation on the part of the 
patient are manifest. Nervousness, per se, is no con- 
traindication to gastroscopy, but lack of cooperation is 
a definite drawback. We rely upon a detailed exposi- 
tion of the procedure as we go along, and thus gain the 
confidence of the subject. This aptly called ‘sermon’ 
and its emphasis has been forcefully called to our at- 
tention by Jaclson, and its obseiwance is of paramount 
importance for a proper conduct of this procedure. A 
wen trained assistant is absolutely indispensable. Only 
with the proper guidance of the head, can one be as- 
sured of a smooth performance at introduction of the 
instrument and proper visualization. 

Not infrequently, we have found considerable re- 
sistance to the easy passage of the tube through the 
pharymg as a result of marked tenseness or spasm of 
the crico-pharyngeal muscle, despite eveiy exhortation 
towards relaxation or swallowing. However, it was 
seldom found necessary to give up the procedure ex- 
cept where fear or lack of cooperation permitted no 
other choice. In this connection, it might be well to 
remind one of the necessity for guiding the tube so 
that it does not gel caught in the left piriform sinus. 
It does not ever appear to find its way into the right 
pj'riforra sinus. Vi'e have not found any occasion where 
the larynx was entered although this is a possibility. 
It is important to remember that enforced pressure at 
any time during the procedure is dangerous, not only 
to the patient but to the instrument as v.-eU. the 
pre.=ent stage, the optical sj'stem of the gastroscope can 
readily be dislocated, resulting in damage to the lens 
system, but we have been up to the present, fortunate 
in this respect. It is at the ‘diaphragmatic pinchcock' 
where occasional difiiculties have been encountered. A 
spa'-m of the lower esophagu.=. occasioned by the pres- 
ence of the tube has been met Aith. and has the eficct 
of obstructing progress into the stomach, despite the 
acmini'tration of atropine and codeine prior to the 
examination. A speedy technique eliminates the fre- 
quer.cy of such a phenomenon. Neverthela=s, when 
present, it was found necessary to v.-ithdraw the 5n- 
'trumcnt. By v.-aitir.g for a few minute=, the resist- 
ance at the tip of the tube did not seem to give way, 
and blind forcing was deemed inadvisable. Visualiza- 
tion of the kwcr esophagus has been pos-ible in some 
case= with the use of the retrograde gastroscopic tip. 
in three insrar.ces. the esophageal lumen was plainly 
illuminated up to the 20 cm. marin 

Once the technique of gastrcscojiy is acquired, the 
trcblem of orientaiicn and recognition of the various 
mucosal changes and lesions of the gastric cavity has 
to i>e studied. It happens occasionally, t.nat i^ith the 
instrument i’- riiv. the field is not illuminated. Here 
ccnsidcrable patience and practice are required to 
cstabli'h a visual field, more particularly, one that 
induce^ the ryh-ru~. The introduction nf srcaJ] quanti- 


ties of air is required at this point, or else the instru- 
ment must be nuthdrawn somewhat, until the darkne.=s 
disappears. Either of these procedures requires great 
care. A large quantity of air will tend to force the 
pylorus upwards out of line of the visual field and thus 
escape detection, or else in the attempt at withdrawal 
of the gastroscope, one fails in his visualization of the 
pjlorus. The proper introduction of air can be learned 
only with experience. We have not encountered any 
ill-effects subsequent to the forceful injection of air 
into the gastric cavity, although such would not be 
advised where an ulcer of the stomach is suspected. 
Increased amounts of air have the tendency to flatten 
out the rugae, and everj' now and then the exce.-;s 
amounts are e.xpelled by the patient during the e.xami- 
nation, I have heard of one instance where perfora- 
tion of the stomach, with air in the peritoneal cavitj- 
was noted and ascribed to the excessive introduction 
of air in a recent gastroscopy performed by one of my 
colleagues. 

Of the one hundred case reports studied, the exami- 
nations in six of these were unsuccessful, partly be- 
cause of the lack of cooperation on the part of the 
subject, and in two instances because of a generally 
unsatisfactorj- vision of the interior of the stomach 
subsequent to the successful introduction of the gastro- 
scope. 

COmiENT 

The cases considered, offer interesting as well as in- 
structive information with respect to certain phases 
and concepts of gastric disease or local expression.^ of 
general disease, in a manner which casts light on some 
of the darker and yet unexplained phenomena encoun- 
tered in practice. A detailed analysis of the more 
salient observations is not contemplated within the 
limits of this paper. It is obseived, generally, that the 
quantity of gastric juice as measured by the test 
breakfast, bears no relationship to the occurrence of 
inflammatory manifestations of the gastric mucosa. !n 
all of our recordings, the routine use of the Ehrmann 
alcohol meal was employed in determining the degree 
of gastric acidit>'. We have been able to obser\’e, that 
the mere presence or absence of acid in the gastric 
juice, does not of itself predicate the existence of in- 
flammation, and by the same token, it was possible to 
demonstrate a definite gastric affection of the stomach 
wherein a perfectly norma] chemical response to the 
stimulation of the test breakfast took place. 

The association of a normal gastric mucosa in a 
patient suffering with duodenal ulcer has been noted 
bv us in three cases in this series, and these finding^, 
noted in the face of declarations of a 1007? incidence 
of gastritis occurring in patient.s suffering with duo- 
denal ulcer as noted by Konjetzny, Schminke, Orator, 
Puhl, etc., suggests the probability of considerable 
future controversy with respect to its meaning and 
significiance. Just what factors are responsible for 
this disparity in observation, which incidentlj, has 
been likewise confirmed bj' Schindler, still remaims a 
problem. Are there such wide fluctuations in gastric 
healing as to explain these differences? It might be 
emphasized, that Konjetzny ’s observations were ba^cd 
on resection preparations mainly and therefore repre- 
sentc-d the end result of the medical phase of the life 
histon.' of the ulcer, rather than the expre.srion of in- 
termediarv forms and degrees of severity of patholo- 
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gical processes encountered during the course of an 
ailment. 

•With regard to the behavior of the stomach in dis- 
eases of the gall bladder, it has been demonstrated 
that variations in the degree of gastric acidity is not 
an unusual occurrence, (Ewald, Boas, Ohly, Duttmann, 
etc., and that subsequent to cholecystectomy, no altera- ' 
tion in this factor is brought about. (Ohly, Behm, 
Cohn,, Rost, Popper, etc.). By endoscopic means, it 
has been possible to note marked gastric changes in 
diseases affecting the biliary passages, as weU as per- 
fectly normal stomachs. (Hohlweg, Korbsch, Gutzeit, 
Henning). Our experiences confirm these observa- 
tions. 

The not unusual occurrence of low or absent gastric 
acid values has been found to exist, not exceptionally, 
in the face of absolutely negative gastroscopic findings. 
In disturbances of the glands of internal secretion it 
has been shown that there may occur low gastric secre- 
tory levels. (R. Schmidt, H. Zondek, etc.). In Graves’ 
disease it is not unusual to encounter an achylia gas- 
trica. However, in a patient in my series, there was 
an absence of any affection of the inner lining of the 
stomach, . which speaks for a sympathetic origin for 
the depressed secretion in the patient under discussion. 


H. Quincke recorded the association of a complete 
gastric atrophy in pernicious anemia. This was subse- 
quently confirmed by the work of Nothnagel, Lubarsch, 
Koch, Wallgren, Faber and others. In a series of 150 
cases of pernicious anemia, Morawitz reported the 
presence of a total achylia in every one of them. How- 
ever, occasional recognition of hydrochloric acid in 
this form of anemia was recorded by Naegeli, Cabot, 
Levine, and Ladd, Lenhartz, Strauss and others. In 
one instance I found no generalized atrophy, but areas 
of intervening healthy mucosa could be detected, in 
contrast to a different case, where complete gastric 
atrophy existed. 

CONCLUSIONS 

That the diagnosis of gastritis belongs entirely 
within the province of the gastroscope, is at the pres- 
ent time, generally accepted. (Gutzeit, Korbsch, Hen- 
ning, Schindler, etc.) . Notwithstanding the fact that 
clinical observation, the execution of a carefully con- 
ducted physical, chemical bacteriological and X-ray ex- 
amination are absolute essentials for a proper concept 
and evaluation of a given case, one cannot gainsay but 
that gastroscopy’s applicability extends into that realm 
where the diagnosis may be obscure and where further 
knowledge and investigation is endeavored. 
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■p'EW disease entities in medicine make their appear- 
ance so dramatically, present so obscure a picture, 
and run so rapidly a fatal course in a large percentage 
of instances, as do the cases of mesenteric, vascular 
occlusion. 

The term “mesenteric vascular occlusion” is to be 
preferred to “thrombosis” or “embolism,” as it includes 
both of these conditions, and, therefore, it is less con- 
fusing unless one refers specifically to either a throm- 
bosis or an embolism. 

HISTORICAL DATA 

The first case was reported by Tiedeman in 1843. 
Virchow, in 1847, was the first who described the path- 
ologj'. In 1863, Kussmaul and Gerhardt made the -first 
attempt to establish a definite clinical sjmdrome. Prom 
then until 1904 there is a paucitj’ of literature concern- 
ing mesenteric occlusion, at which time Jackson, Por- 
ter and Quimby collected and carefully analyzed 214 
cases from the literature and their own personal e.v- 
perience. In 1913, Trotter published his Cambridge 
monograph on “Embolism and Thrombosis of the 
Mesenteric Vessels” in which he summarized all the 
work done on the subject to that date. Since then the 
literature has become replete with summaries and case 
reports, perhaps the most comprehensive of which is 
that of Warren and Eberhard. 

It is the purpose of the present contribution to re- 
view a few of the more salient features of venous and 
arterial mesenteric occlusion, and to report an instance 
of mesenteric, venous occlusion due to a comparatively 
rare combination of etiologic factors. 

PATHOGENESIS 

The pathologic changes produced by an occlusion of 
either the arterial or the venom mesenteric circulation 
are quite constant. The end result comprises a hemor- 
rhagic infarction of the affected bowel. VTien the 
artery is occluded by either a thrombus or an embolus, 
the first change noted is a distinct edema associated 
with a leukocj'tic infiltration composed chiefly of mono- 
nuclear and poljTnorphonuclear leukocytes. As a re- 
sult, the tissues become markedly swollen. Discrete 
capillarj' hemorrhages appear and the capillaries and 
venules distend with blood. Villi degenerate. Necrosis 
and gangrene constitute the terminal pathologj'. 

Tire end result of venom mesenteric occlusion is e.s- 
sentially the same, only it is brought about in a dif- 
ferent fa.shion. When the collateral venous circulation 
is not sufficient to cope with the occlusion, the blood 
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remains in the venous capillaries. New blood is con- 
stantly being fed to these structures by the arterie.s, 
so that eventuallj' the veins distend and become para- 
lyzed. This leads to an extravasation of serum and 
blood between the intestinal coats and the production 
of a hemorrhagic infarct, accompanied by gangrene. 

ANATOMICAL CONSIDERATIONS 

The superior mesenteric artery arises from the an- 
terior sui-face of the aorta about 1.25 cm. below the 
celiac arterj'; it supplies the entire small intestine 
from the duodenal-jejunal flexure to the ileo-cccal 
valve, cecum, ascending colon, and one-half of the 
transverse colon. It has numerous branches, each of 
which anastomoses with the other to form 3 or 4 tiers 
of "arcades.” VTiere the most distal of these twigs 
enters the intestine a final anastomosis takes place. 
Likewise, the inferior mesenteric arterj*, which sup- 
plies the remainder of the large bowel to the pelvic 
colon, has many anastomoses. In addition, the inferior 
phrenic artery is linked with the upper jejunal, to the 
hepatic, gastro-duodenal, superior and inferior pan- 
creatico-duodenal ves.sels. The internal iliac and in- 
ferior mesenteric arteries are linked through the 
internal pudic, inferior and middle hemorrhoidal 
arteries. 

The mesenteric venom circulation has an even more 
pronounced and abundant collateral circulation. The 
chief vessels and their branches, which correspond to 
the arteries, practically have similar anastomoses. In 
addition, there exist numerous anastomoses between 
the portal and systemic circulation bj' means of small 
sj'stems of tributary veins too numerous to detail. 

EXPERIMENTAL CONSIDERATIONS 

Since such a rich network of arterial and venous 
anastomoses is present, one naturallj' wonders why an 
occlusion should produce infarction in such a great 
number of instances. Numerous investigators have at- 
tempted to solve this problem. Among the outstand- 
ing of these workers are Conheim. Litton, Cohn, Bolog- 
nesi. and Reich. Their results do not agree in their 
entiretj', but they do so on certain essential points. 

If the superior mesenteric artery is ligated at its 
trunk, the affected portion of the intestine is immedi- 
atelj' thrown into violent paroxj'sms or spasm, lasting 
2 to 3 hours; such automaticall.v increase the peri- 
pheral resistance, and prevent a dilatation of the 
capillaries, upon which the establishment of a collateral 
circulation is entirely dependent; an infarct follows. 
Verj' few ca.ses do not react in the above fashion, and 
(he collateral circulation maj' handle the situation, but 
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Fig, 1. Gross appearance of embolus in the splenic artery: 
infarction of the spleen, venous thrombosis, and hemor- 
rhagic infarction of the intestines. 


even that breaks down later in the patient’s life when 
the original and primary etiologic factors are aggra- 
vated. A third possibility is that mesenteric occlusion 
may interfere with the circulation of the intestine only 
to the extent of destroying its function, but not doing 
so sufficiently to cause gangrene; in this fashion, a 
“functional” obstruction is produced. 

If the occlusion is in a branch of the inferior mesen- 
teric artery, whether or not an infarction will follow, 
is dependent entirely upon the size of the vessel and 
the amount of bowel which it nourishes. 

In animals, ligation of the superior mesenteric vein 
is always associated with hemorrhagic infarction. 
However, in man, mesenteric venous occlusion defi- 
nitely is a slower process. A great portion of the 
mesenteric venous circulation may be occluded before 
infarction results. Eeich, after a careful analysis, con- 
cludes that infarction ensues only when the thrombus 
in the mesenteric vein extends so far into the smaller 
tributaries that it has reached the intestinal wall. In 
this manner, the clot extends into the mural “arcades,” 
and, in so doing, prevents them from anastomosing 
with arcades of the adjacent fi’ee vessels, thence from 
emptying into the main veins above or below the su- 
perior level of the thrombosis. 

INCIDENCE 

The frequency with which the ai’terial system is in- 
volved as compared with the venous system varies ac- 
cording to the experiments of different investigators; 
both extremes are encountered. Most writers agree, 
however, that the incidence of arterial occlusion is 
greater than that of venous, in the ratio of 3 :2. 

The superior mesenteric artery is involved approxi- 
mately 40 times more often than the inferior mesen- 
teric artery. Three reasons have been advanced in an 
attempt to explain this preponderance: (1) the su- 
perior mesenteric artery has a diameter 3 times as 
great as that of the inferior mesenteric artery; (2) 


the superior mesenteric artery lies almost parallel with 
the aorta, whereas, the inferior mesenteric arteiy 
leaves the aorta at an angle of 45°; (3) because of its 
origin, the superior mesenteric artery has the first 
opportunity to intercept an embolus. 

Primary occlusion of the superior mesenteric vein 
alone comparatively is an uncommon lesion, although 
there have been a few isolated instances recorded. 
Usually, the vein is involved terminally in a process 
descending from the portal vein or one of its tribu- 
taries. Thrombosis of the inferior mesenteric vein, 
per se, is of rare occurrence, and when present only 
occasionally results in infarction because of the elabo- 
rate collateral circulation for the relatively small area 
drained. 

ETIOLOGY 

The etiologic factors concerned in mesenteric occlu- 
sion vary. Infarction, as a result of closure of the 
arteries, may be due either to a thrombosis or to an 
embolus. Factors which predispose to thrombosis are 
arteriosclerosis and arteritis. Those which predispose 
to embolism are: (1) endocarditis, (2) cardiac pari- 
etal thrombi, (3) and possibly ulcerated atheromatous 
plaques (?) etc. 

Mesenteric venous occlusion practical!}' is always due 
to thrombosis. One case (Moloschin's) due to a retro- 
grade embolism, has been reported. The occurrence 
of venous occlusion by embolism is so rare as to make 
the condition almost negligible. Here, again, consti- 
tutional diseases which predispose a patient to throm- 
bosis may cause either primary closure of the mesen- 
teric vein or terminal involvement in a descending 
thrombotic process. The causative agents of mesen- 
teric venous occlusion are generally divided into four 
main groups: 

A — Infections: This group includes all cases in 
which there are infections in the region drained by 
the mesenteric veins; such permit penetration of the 
vein walls by bacteria, and the setting up of a local 
phlebitis, c.g.: appendicitis, pelvic abscess, severe en- 
teritides, peritonitis, subdiaphragmatic abscess, per- 
forated peptic ulcer. 

B — Hematogenous: This group consists of the blood 
dyscrasias which so alter the constitution of the blood 



Fig. 2. Diagrammatic representation of coronary occlu- 
sion (a, b), parietal thrombi (c), thrombi in aorta (d), 
splenic artery embolus, infarction of spleen, and venous 
thrombosis. 
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Fig, 3. Cross-section of splenic artery and vein showing 
embolus and thrombus in each respectively. 


that there is a definite tendency to thrombus forma- 
tion, c.ff..* splenic anemias, polycythemia vera. 

C — Traumatic: This group is comprised of those 
cases in which the thrombosis is the end-result of in- 
jury, c.g.: abdominal surgical procedures, tearing of 
the mesentery, rupture of a viscus. 

D — Mechanical: This group, perhaps the largest, 
includes those cases which are due to occlusion of the 
veins by (1) regional neoplastic processes, (2) portal 
stasis caused by such entities as cirrhosis of liver, 
hepatitis, syphilis, cavernomatous transformation of 
the portal vein; (3) adhesions, (4) volvulus, (5) 
strangulated herniae. 

PERSONAL EXPERIENCE 

The Buffalo General Hospital is an institution serv- 
ing both a private and ward clientele. It cares for 
medical and surgical cases and averages approximately 
9,000 admissions per year not including those received 
in the Out-patient Department. Of these admissions 
about are surgical cases. 

During the years 1927-34, there were 72,409 admis- 
sions of which 44,502 were surgical patients. Mesen- 
teric vascular occlusion was found in 17 cases The 
incidence of mesenteric occlusion, proven either by 
necropsy or by opeiation among the general admis- 
sions was .015*^, and among the surgical admissions 
.025'^. In the same time-period, there were 1395 
autopsies; mesenteric occlusion comprised 0.6<^ of the 
necropsies. Of these. 40% -wero instances of arterial 
occlusion and 60% were those of venous occlusion. 

Th( avciaru arte incidence of these cases vas 44 
year.s, the j oungest was 20 years, and the oldest 66 
>cars Peculiarly, in our series, males jiredominated 
in the ratio of li-6; only in this respect did our sta- 
tistic.al an.nhsis exhibit a marked difference from in- 
stances recoidcd by other observers. 

We i\ere fortunate either in making the definite 
diagnosis of or in .suspecting mesenteric vasculai oc- 
clu.sion in 25% of the patients, but unfortunate in ex- 
periencing a mortality rate of 100%, whether or not 
the subjects came to .surgery. We were unfortunate 
again in having no instances of spontaneous reco\ory 


such as has been reported repeatedly in the literature. 

The average time duiation from the onset of symp- 
toms to hospital admission was slightly moie than 
54 hours. Of course, we had no way of determining 
how long the occlusion had been present before signs 
and symptoms developed. 

Post-mortem observations: Of the 17 cases, 10 came 
to necropsy. The following is a list of the causes of the 
mesenteric vasetdar occlusion: arterial occlusion was 
caused twice by emboli originating in an aortic and 
mitral endocarditis; twice by emboli from mural 
thrombi in a fibrillating heart; and once by thrombosis 
associated wdth marked atherosclerotic changes in the 
wall of the superior mesenteric artery; venous occlu- 
sion was caused three times by thrombophlebitis asso- 
ciated with appendicitis; once subsequent to .splenec- 
tomy, and once following splenic infarction, brougnt 
about by emboli carried into the splenic artei.\ fiom 
cardiac mural thrombi. (This last case W'iil bo de- 
scribed in detail later). 

CLINICAL PICTURE 

The clinical picture essentially is alike for both 
ai-terial and venous occlusion. There are two accepted 
syndromes: one, acute; and two, chronic or "phleg- 
matic." The latter form rarely is diagnosed clinically, 
exhibits very vague and obscure gastro-intestinal 
symptoms, which to the clinician often are meaning- 
less. It is usually associated with venous occlusion and 
is only recognized in vivo, as a rule, when, violently 
and dramatically, it assumes the characteristics of the 
acute group. 

Pain is the outstanding symptom. Generally it comes 
on suddenly and, more often than not, without any 
premonitory symptoms. It is severe, lancinating, and 
colicky in nature at the start. It may be generalized 
throughout the abdomen, but frequently is localized 
in one area. The patient verges on complete collapse. 
The pulse is rapid, thready and w’eak. The lips are 
cyanotic and the extremities cold and clammy. Initially, 
temperature is subnormal. The patient is restless and 
apprehensive; he seems to realize as if by a sixth 
sense, that he is desperately ill. The pain may disap- 
pear only to return repeatedly in the same form; the 
time interval between attacks becomes less and less. 
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Fig. 5. Jejunum showing hemorrhagic infarction with 
recent thrombi In the submucosal veins. 


Emesis is a quite constant sign, and at this stage is 
reflex. Constipaiion or diarrhea, or both, maj' occur. 
Melena, when present, indicates that some mechanism 
is causing serious interference with the intestinal 
blood supply. 

At this stage, there are few physical findings. Gener- 
alized or localized tenderness may exist; as yet there 
has occurred no irritation of the parietal peritoneum 
and consequently there is no muscle spasm. 

Very early in the clinical episode, however, a marked 
leucocytosis customarily is found, associated with a 
distinct increase in the percentage of polymorpho- 
nuclear leukocytes. 

If the patient survives the initial shock, and mesen- 
teric occlusion is neither diagnosed nor suspected, the 
picture rapidly progresses to one of intestinal obstruc- 
tion. The pain loses its rhythmic character and be- 
comes a constant, persistant, dull ache of peritonitis. 
The emesis is no longer reflex but obstructive. If 
bloody, it indicates a high circulatory interference 
involving the jejunum; it is a grave prognostic omen. 
At this stage, the course rapidly assumes the terminal 
features of intestinal obstruction and peritonitis. 

Kussmaul and Gerhai'dt, in 1863, advanced certain 
postulates to aid the clinician in suspecting or actually 
making the pre-operative or ante-mortem diagnosis of 
mesenteric occlusion. These postulates are still held 
good: 

(1) — ^The source for an embolus or thrombus, (2) — 
The presence of embolic phenomena elsewhere in the 
bodj% (3) — Melena, not to be accounted for by a pri- 
mary intestinal lesion, (4) — Acute, severe, lancinating, 
colicky, abdominal pain, (5) — Subnormal temperature 
at the onset. 

The differential diagnosis must consider the possible 
presence of any acute, abdominal surgical lesion; refer- 
ence well may be made to the statement of Ross, in 
which he claims that in the majority of cases mesen- 


teric occlusion is not a question of wrong diagnosis, 
but one of no diagnosis. 

TREATMENT 

If mesenteric vascular occlusion is to be treated in- 
telligently it has to be diagnosed or suspected very 
soon after the onset of symptoms. The treatment is 
the same as that for any form of intestinal obstruc- 
tion, i.e. early surgery. One point need be emphasized. 
No matter how critical the patient’s condition appears 
unless the infarcted portion of bowel is removed it wall 
terminate fatally in almost 100% of cases. 

CASE REPORT 

First admission 1/8/35. Service of Doctors Wright and 
Regan. The patient was a white male, aged 53 years, 
whose occupation was that of a waiter. 

For the past eight months he had noticed a bluish dis- 
coloration of both feet, and that they had become progres- 
sively colder to touch. Two months before the patient 
inadvertently dropped a dresser drawer across the meta- 
tarsals of the left foot, and, subsequently, he was troubled 
with severe pain in the left foot, most marked in the fourth 
toe. The toe gradually assumed a darker hue and the pain 
became more severe. The patient consulted his personal 
physician, who administered a course of foreign protein 
therapy (typhoid vaccine) ; this aggravated the symptoms. 
On admission to our hospital the patient w'as unable to 
walk, and the foot had to be held below the level of the 
bed for the greatest degree of comfort. 

The past history revealed a gastric hemorrhage four 
years ago, the etiology of which could not be ascertained 
and a bilateral thrombophlebitis of both lower extremities 
subsequent to a motor accident two years ago. 

Examination; The temperature, pulse and respirations 
were normal. The heart was enlarged definitely to the 
left, and no murmurs were present. Both feet were cold 
and cyanotic. The fourth toe of the left foot exhibited dry 
gangrene. The dorsalis pedis and posterior tibial arteries 
were not palpable on the left leg and were barely palpable 
on the right. 

The urine had a specific gravity of 1018, its analysis 
negative. The r. b. c. was 4,000,000; Hg. 80 (S) ; color in- 
dex 1. The w. b. c. was 12,600; the differential count was 
normal. The blood sugar was 115 mgms. and blood urea 
N. 11 mgnis. The Kahn and Wassermann tests were nega- 
tive with all antigens. Radiographic examination of the 
lower extremities did not reveal any evidence of calcifica- 
tion in the ai'teries. 

On 1/14/35 Doctor Regan crushed the posterior tibial 
and superficial peroneal nerves for the sole purpose of re- 
lieving the excruciating pain. On 1/24/35 he amputated 
the gangrenous toe, and shortly thereafter Buerger’s exer- 
cises were inaugurated. On 1/30/35 hyperemia and slight 
edema developed along the course of the right saphenous 
vein. This responded nicely to conservative treatment. 
On 3/3/36 the patient was discharged to the care of his 
private physician. All of the operative wounds had healed 
nicely, and there had been no pain since the nerves were 
crushed. 

Second admission, 9 a8/35 — service of Doctor N. G. Rus- 
sell. Since his discharge the patient had been in excellent 
health until approximately 4 weeks prior to readmission; 
at this time he began to experience constant, persistent, 
dull, gnawing pain, just to the left of the epigastrium; this 
pain was not relieved by food or alkali. On 9/7/35, about 
one hour after eating his evening meal, he experienced a 
sudden, severe, excruciating and lancinating pain in the 
abdomen and ho collapsed. About 2 a.m. he vomited what 
was described as coffee-ground material. After vomiting 
he drank some water, but immediately regurgiated the 
liquid plus some blood clots. About this time he developed 
a bloody diarrhea. The patient required repeated ^ grain 
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doses of morphine for relief, and the morning of 9/8/35 
was admitted to the hospital; this was approximately 15 
hours after the onset of sj-mptoms. 

Temperature 100 (R), pulse 140, Respirations 12. 

Physical examination revealed a desperately ill patient, 
apprehensive, cold, clammy, and wth a peculiar ashen 
gray cyanosis about the face. There were a few crackling 
rales at the bases of both lungs. The heart was very rapid, 
tones distant, regular; there were no murmurs. Blood pres- 
sure 104/8G, (pulse pressure 18!) The abdomen was not 
distended, but there was marked tenderness in the epigas- 
trium and in the left flank. At no time could muscle spasm 
or a mass be demonstrated. Rectal examination revealed 
no abnormalities. 

The urine had a specific gravity of 1020; albumen and 
glucose were 1-plus, and the sediment revealed many w. b. 
cells and an occasional r. b. cell. The r. b. cell count was 
5,000,000, Hg. 100% (T) ; the w.b.c. was 35,000, polys 93%. 
The blood sugar was 248 mgms.. and urea N. 41 mgms. per 
100 c.c. The stool exhibited 4-plus occult blood, and- was 
%vatery and grossly bloody. 

The electrocardiogram was interpreted as showing no 
change significant of recent coronary occlusion, but definite 
changes referable to an old infarction. 

The patient failed rapidly in spite of all the supportive 
therapeutic measures instituted. Death occurred 26 hours 
subsequent to hospital admission. 

The clinical diagnosis rested between a perforating and 
penetrating ulcer involving the pancreas and a mesentei-ic 
thrombosis. 

Xccropsy findings: The autopsy was performed 30 
minutes after death. The pertinent anatomical features 
were — total occlusion of the circumflexing branch of the 
left coronary artery by a completely obliterative throm- 
bosis; mai'ked narrowing of the oblique descending branch 
in the anterior wall of the left ventricle; moderate athero- 
sclerosis of the descending anterior branch of the left 
coronary artery without complete obstruction; very exten- 
sive fibrous myomalacia of the left ventricle, most marked 
in the posterior wall, with several polypoid vegetations at- 
tached to the fibrous endocardium; distinct diffuse fibrosis 
of the anterior wall decreasing in severity towards the 
septum; so-called “diffuse wall aneurysm” of the left ven- 
tricle, especially at the anterior and posterior walls from 
fibrous organization of myomalacious infarcts. (Roki- 
tansky aneurysm) ; distinctly dilated loft ventricle; marked 
atherosclerosis of the lower thoracic and entire abdominal 
aorta; localized recent parietal thrombi at the lower end 
of the thoracic aorta; multiple old infarctions of the spleen, 
with extensive adhesions to the diaphragm; considerable 
atherosclerosis of the splenic artery (aneurysm serpen- 
tinum). 

There were complete occlusion of the distal portion of 
the splenic artery by thromb-embolus; firm adhesions be- 
tween .splenic artery and splenic vein near and at the hilus; 
obliteration of the distal portion of the splenic vein by an 
oryanized thrombus; more recent ascending thrombosis in 
the proximal part of the splenic vein; entirely recent mas- 
sive thrombosis of the mesenteric vein; portal vein, and 
colic vein, 7vith recent hemorrhagic infarction of the tipper 
jejunum, and hemorrhagic necrosis of its entire tvall; very 
severe enterorrhagia; no hemorrhagic necrosis in lower 
jejunum and ileum; approximately 1,000 c.c. of thin blood 
tinged fluid in the peritoneal cavity. 

The involved portion of the intestine measured 65 cm. 
and was markedly distended. The serosa presented a dusky 
blui.sh red hue, and was covered with flakes of fibrin. The 
bowel wall felt .soggy, edematous, and was studded with 
manv petechial hemorrhages. The normal .sheen and lustre 
of the peritoneal coat had entirely dis.nppeared. There 
were a few focal areas of necrosis, varying in size from 
pinhead to split pea. The arterial mesenteric system e.x- 
hibited no gro's involvement The thrombosis of the portal 
and mesenteric veins was very recent, dark red in color 


and only slightly adherent to the intima. It extended into 
the smallest of the mural arcades on the intestinal wall. 
The thrombosis of the splenic vein felt firm, was grayish 
red in color, completely adherent to the intima, and' ex- 
tended directly into a large infarcted area located in the 
hilus of the spleen. 

- On serial sagittal section of the spleen, an old, firm, 
wedge shaped, infarct was found measurinp; 3 x 2.5 x 0.5 
cm. beginning in the hilus of the spleen, and extending 
through the entire splenic structure, to the serosa on the 
opposite side. The apex of the wedge was situated in the 
hilus, and the fan shaped portion at the periphery. The 
splenic artery and vein, together with their associated 
thrombi could bo traced directly into the apex of the in- 
farcted portion of the spleen. 

Splenic artery; Histologically, the intima for the most 
part was of average thickness. In certain localized areas, 
however, it was markedly thickened, apparently duo to 
fibrous tissue. The internal elastic membrane had under- 
gone reduplication. The tunica media was of normal width. 
The adventitia was composed of fibrous tissue, and in 
sections examined was not adherent to the vein. It con- 
tained a few scattered lymphocytes. The lumen was practi- 
cally entirely filled with thromb-embolus composed chiefly 
of fibrin, red blood cells, and a very few leukocytes. In 
one area it was adherent to the intima, and here the en- 
dothelium was deficient. The thromb-embolus exhibited a 
focal area of organization. No evidence of a tuberculous 
‘ or leutic arteritis could be demonstrated. 

Spleen: Typical anemic infarction with beginning or- 
ganization and reactive inflammation. 

Splenic vein: The vein was completely occluded by .an 
adherent thrombus made up of fibrin, red blood cells, and 
leukocytes. The wall appeared not remarkable. There was 
no evidenee of a phlebitis. 

Intestine; Practically complete necrosis of the mucosa 
and submucosa was present with small isolated areas of 
desquamation. The mucosal and submucosal vessels were 
markedly injected. Distinct recent hemoiThages were 
visible in the mucosa and submucosa. Submucosal veins 
showed recent thrombi, composed of fibrin, red colls, and 
leukocytes. Surrounding the veins was a distinct leukocytic 
infiltration. The entire picture was that of hemorrhagic 
necrosis with recent venous thrombosis. 

SUMJIARY- 

A case of mesenteric venous occlusion subsequent to 
infarction of the spleen is reported. 

This case seems worthy of recording, not alone 
because of the symptomatology, but because of the 
sequence of etiologic factors concerned in the produc- 
tion of the pathologic lesions which were demonstrated 
post-mortem. Two sources manifest themselves as a 
possible origin of the thromb-embolus demonstrated 
in the splenic artery with the production of an anemic 
infarct located at the hilus of the spleen. (1), the 
polypoid vegetations found at autopsy clinging to the 
fibrous endocardium, and (2), the parietal thrombi 
situated in the lower third of the thoracic aorta. We 
feel that based merely on the incidence of occurrence, 
the most likely site of the two was in the heart. Since 
it is a proven fact that infarction of any tissue will 
produce thrombosis in the veins and the splenic vein 
was proved both grossly and histologically, to have its 
origin in the infarcted area, it is proper to assume 
that the original embolus causing the splenic infarct 
also was indirectly the cause of the thrombosis in the 
splenic vein. x\lso we feel that the terminal, me.sen- 
tcric. venous occlusion definitely was a descending 
thrombotic process of some duration, as evidenced bj 
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the gross and histologic appearance of the thrombus 
in different areas of tlie r’ein. 

Bacterial stains (Gram and methylene blue), did not 
reveal the presence of any organisms in either the 
splenic arterj^ or vein. Careful macroscopic and micro- 
scopic studies for a specific arteritis or phlebitis 
(tuberculous or S3'philitic) as the causative agents in 
the production of the thrombosis were negative. As 
far as we are able to determine the splenic vein throm- 
bosis was not due to adhesions between the artery and 
vein which maj’ have formed after the throm-embolus 
occurred in the splenic arterj’. 

A careful seai'ch of the literature revealed many 
cases of mesenteric, vascular occlusion, with incidental 
findings of infarctions in the spleen, or splenic vein 


thrombosis with a subsequent descending thrombosis 
of the mesenteric vein. However, the only case which 
we discovered in which mesenteric occlusion, is a direct 
result of a splenic infarction, was one reported by L. 
T. Webster in 1921. This was a 45 year old man, who 
had a penetrating ulcer of the stomach with perfora- 
tion into the splenic artery with a resultant thrombosis 
of this artery followed by massive infarction of the 
spleen, and terminally, a complete descending throm- 
bosis of the portal system initiated in the splenic vein. 
We were unable to find record of any proved report in 
which the thrombosis of the splenic vein was due to a 
splenic infarction having as its source a thrombo- 
embolus originating in the heart, and lodging in the 
splenic artery. 
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SECTION II — Experimental Physiology 


An Investigation into the Production of a Proteolytic Ferment in the Duodenum 
which will Increase the Anti-anemic Efficacy of Liver; Its 
Relationship to the Cause of Pernicious Anemia* 


By 

GARNETT CHENEY, 2II.D. 

SAN FRANCISCO, CAUFORNIA 


^HE theory that pernicious anemia is due to the 
■*- absence in the stomach of an intrinsic gastric 
factor, probably a proteolytic ferment, has received 
wide acceptance, but has seemed inadequate to the 
minds of a number of investigators (1, 2, 3, 4). The 
experiments herein described by the author apparently 
demonstrate the presence of this factor or ferment in 
the duodenal mucosa in a concentration equal to or 
greater than in the gastric mucosa. Proof of its pres- 
ence in the small intestine would greatly alter the 
present concept of the etiological factors contributing 
to the cause of macrocytic hyperchromic anemias. 

A vast amount of recent experimental work has led 
to the follov/ing explanation for the development of 
pernicious anemia, which has been widely accepted de- 
spite the recent report of Greenspon (6) to the con- 
trary. Bri efly, certain elements of the diet, notably 

•From the Department of Medicine, Stanford University Medical School. 


muscle and organ tissue, supply a soui-ce of material 
which can normally be digested in the stomach to pro- 
duce a substance necessary for the maturation of red 
blood corpuscles. Castle has called this part of the 
diet the extrinsic factor. He has named the digesting 
agent or unknown proteolytic ferment the intrinsic 
gastric factor. The substance produced by the inter- 
action of these two factors may be termed an anti- 
anemic substance or maturation substance. The ex- 
trinsic factor is contained in most meats which are in- 
jested, particularly beef muscle, and in yeast prepara- 
tions. Liver is an extremely rich source of this factor. 
The intrinsic factor has heretofore only been demon- 
strated in the gastric juice and the gastric mucosa. It 
is characteristically absent in pernicious anemia, or 
greatly diminished in amount (6). Consequently the 
necessary maturation substance is not formed and 
anemia results. However, this maturation substance 
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Fig. 1. Improvement of the anemia In Case II following the 
dally administration of one vial of liver extract No. 343 
which had been incubated with 0.5 grams of duodenal 
mucosa. 

i.s present in large amounts in liver, stomach and other 
organs, so that the oral or parenteral administration 
of these tissues or their e.xtracts is highly effective in 
the tre.atment of peimicious anemia. 

According to this theory anemia may come about in 
one of at least four ways. First, a diet deficient in 
the extrinsic factor will cause a macrocytic hyper- 
cliromic anemia as de.scribed in India (7), or as has 
been experimentally produced in pigs (8). Second, 
spontaneous absence of the intrinsic factor in the 
stomach will cause porniciou.s anemia ; this is Castle’s 
theory, hut it is well recognized that if the source of 
the intrinsic factor is removed by gastrectomy in 
either man or experimental animals pernicious anemia 
does not develop except in a few very rare Instances in 
man. Third, even if the maturation substance is 
present in the gastro-intestinal tract in adequate 
amounts it may not be absorbed and this is what occurs 
in severe dy.spnteries or possibly in sprue. Fourth, 
this maturation substance may be absorbed from the 
gastro-intestinal tract, but may not be utilized by the 
hematopoetic system. We are concerned here with 
only the second possibility, namely the absence of the 
intrinsic gastric factor. If this were the basic cause 
of pernicious anemia it is hard to see why spontaneous 
remissions occur and why after a remission has been 
induced a patient may not relapse for a year or more 
without any further treatment. Even more difficult to 
explain is the fact that gastrectomy does not ordinarily 
produce hyperchromic anemia, and that if it does the 
anemia does not appear until years after the operation. 

In Kiihnau (01 carried out a number of feed- 
ing e.vperiments which suggc.sted that the intrinsic 
factor was present in the duodenal secretion. As he 
employed a mixture of gastric and duodenal contents 
liis work is not very convincing. In 1930 the Author 
carried out a somewhat similar feeding e.xperiment 
incubating an average of 50 c.c. of duodenal contents 
daily with the juice pressed from one pound of beef 
steak. No spoci.al precautions were taken to try and 


prevent gastric contents from diluting the duodenal 
fluid. This mixture was made just alkaline to litmus 
and kept at 37° C. for one hour. It was fed daily for 
five days to a woman with severe pernicious anemia. 
An astonishing clinical improvement occurred, and the 
R.B.C. count rose from 1,000,000 to 1,600,000 and the 
hemoglobin from 309 ^, to 44% within one week. The 
reticulocytes rose from 0.5% to 14% on the seventh 
day. She felt so well she declined further treatment. 
Although this patient must have received some gastric 
as well as duodenal secretion, the amount of duodenal 
contents used was less than that ordinarily required 
for successful incubation when pure gastric contents 
is employed. This fact together with the very rapid 
improvement in this patient’s condition indicate that 
a ferment of high digestive activity may be pre.sent in 
the duodenal contents. 

In 1935, hleulengracht (10) showed very clearly that 
the duodenum contained the same anti-anemic sub- 
stance as stomach and he thought from his careful 
microscopic studios of the pyloric and duodenal glands 
that the duodenal mucosa might secrete the intrinsic 
factor. To prove its presence or absence is not simple. 
The difficulties of procuring pure duodenal secretion 
ai‘e obvious. It was felt that the most ready appro.ach 
to the problem was to test the digestive powers of the 
duodenal mucosa on liver or liver extract in the same 
way that the digestive power of stomach mucosa is 
tested. It is now well I'ecognized that when liver is 
incubated with gastric juice or with gastric mucosa its 
potentcy as an ahti-anemic agent is increased several 
fold, and this is explained by the action of the intrinsic 
factor of the stomach on the e.xtrinsic factor in the 
liver producing much more of the anti-anemic sub- 
stance than was contained in the liver before incuba- 
tion (11, 12). E.\'act]y this principle is used in the 
preparation of Extralin by the Eli Lilly Company, cut- 
ting down the necessary daily liver extract ration to 
about one-third of what had been required previou.sly. 
Fouls. Helmer and Zerfas (13) emphasized the ad- 
vantages of using a small amount of a standardized 
liver extract ns the .source of the extrinsic factor in- 



Flg. 2. Improvement of the anemia In Case VI coincident 
with duodenal liver extract therapy. 
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Fi0. 3. Rapid Improvement of the anemia and dlcappcnr- 
anee by hyperbilirubinemia In Case VII when treated with 
duodenal liver extract. 


.‘'■{o.id of hcaf mii.vcJc, Vepe.v or .“onu: other subHtancc, 
Ujc j>ole))c.v of fvlijdi may vary to an tinhnotvn dcirrc-e. 
Tltoy ii?ed the contents of one vial of Lilly’.s Liver 
Extract No. 3!3 which is the primary anemia fraction 
in powdered form derived from 100 Grams of whole 
liver. Its weiglit is aiiproxinintely 4.5 Grnni.s. The 
u.suni tlierapeutic dose of thi.s extract is four to six 
vinL daily when treatinp- a patient with pron<uincod 
.'incmia. v.-hile one to two vials daily (4.5 to \) Grams) 
are wiihoiit hericficial effecl. The ))resencc of the in- 
Irin.sjc factor in a driven amount of frastric juice or 
paslric mnco.sa may then ho tc.slod by incubation with 
one vial of the liver extract in .<;oIulion and (he re- 
sultant product f(>d daily for ten to twenty day.s lo .an 
anemia p.atienl in rclajise. If an avoraye reticulocyte 
response and increase in red cells occur at a yiven 
erythrocyte level tlie intrinsic factor is present in sufll- 
cient amount for the (piantity of jrastric juice or 
muco.‘'’a used. 


In the first yrmip of (he Author's feeding oxperi 
ments two patients were treated. One vial of livei 
e.xtract No. 343 wa.s placed in 75 c.e. of 0.2”;^ .sodiun 
bic.u bonntc .‘’oJulion lo ivliicJi f> c.c. of ^iniiKir sofu 
tion containing 0.5 Gram.s of human duodenal mucos; 
wa.s added. This mucosa was secured by .«crapij}f 
normal duodenum.s obtained at autopsy after thev hat 
been resected and washed free of inle.stinal contents 
fh H was carried out as .soon after death a.s po.ssiWt 
and the .scrapinR put in the dilute alkaline sohilion in 
a beaker and kept in the ice box until ready for use 
winch wa,s u.sually twenty-four hours but .somctime.s 
lonyor. A.s a rule the scrapintt.s from two or more duo- 
donums wore prepared at the same time and mixed 
together The duodenal muco.^a liver extract mixture 
wa.s incubated for one hour at 37”, and (hen placed in 
the ICO box a few hours and admlnisiercd cold. Two 
< ay.s doses were prepared .simultancoii.slv, tlie second 
dose beiiiK kept in the ice box over niphl. 

cJiperiments the duodenal 
mtico.sa of the hojt was incubated with liver in exactly 
the same manner as Extrafin is tirepared fl2) e.xcept 


the duodenum was used instead of the stomach. I am 
indebted to the Eli Lilly Company for the preparation 
of this extract which contains approximatelj' equal 
parts of powdered liver and muco.sa. It %vas placed in 
capsules to facilitate its administration, each capsule 
containing approximately two-thirds of a pram of the 
powder. 


liAPJBKlMBNTS. GROUP I 
Cnur J. S. L, D., n 70 year old single male rapidly de- 
veloped a severe nncmin without jmstro-intestinnl or 
nervous .sj-stem symptom.s in the Summer of 1036. He had 
a moderate hypertension and had boon under treatment 
for n diverticulum of the bladder with a law frrado cy.stitis 
for several years. Two blood counts in 1032 were normal 
Hi.s loncuc showed no atrophy of the papillae. The spleen 
was not palpable. The deep reflexes and scn.sor.v discrimi- 
imlioii over tlie lower extremeties wore normal. The stool 
was ncc.ative. Gastric analysis .showed achlorhydria to 
bi.sfaniine. Complete iraslro-inte.stina! X-rav .studies were 
net-alive. Urinalysis was nciralive except for a few pu.s 
cell.s. Tiio lilnod urea was 32 mas. per 100 c.c. of blood. 
The It.n.C. count w.ns 2,420,000 and the hemoglobin tSf'e. 
The .aver.sfrc thametor of (be crytbroevtos was S.lu and 
the nvotvijTo volume was 13,6.2 cii.ti. Althoufrh the color 
index was below one (0.0) a (ent.ntive diammsi.s of perni- 
cimis anemia was made based on the macroevUe -anemia 
with .acWorhydria in an old man without anv other obvious 
cause for an mwmin. He was friven 76 c.c. of a .solution of 
one vial h'ily.s hver extract No, 343 incubated with 0.6 
Grams of fresh duodenal mucosa daily for nine dav.s- and 
ntrnm subsequenny for a .second period o' fifteen ’days 
a Iboueli this period was interrupted for four dnvs. The 
blood rmiimes m relation to Iberapy are .shown in'T.ablc I 
11.0 1 u "''■'i ""'I irrcKutar in his attendance to 

WoPoi’ n )' ’ 7” and 

doiniJof! b]or>d ns wore dc.'s'frcd. 

Com, naif o„ the neatUa of Therapy. At the end of 
7W non rTp ' • potionf had Rained 

2 pX 000 Mufii'"/”"" •''» level of 

-2. ,000 and tbo bomo^rlobin jncrca^to was Two 

in’inir pain 

V n w.a.s 1,210.000. and 

(boie u.is a ftirther increase in homoRlobin of 5<7.. The 
blood count ,„„ck y fell and the color index rose to 1.2 
iJurttiR (ho .second period of treatment the R.B C count 
mse L2O0.000 ceiis i„ three weeks, and the ireSoSn 

t- ‘‘PC dinmefer of the cells was little 

nllercd. hour monlli.s Mcr after takiiiR liver extract 

oS LsShr fsi' 

complniniiiK of weakness At 1...= ^ ’ 

iipgiilii 

throrvtos uv s 8 0 J/'" of the ory- 

.•jr™. „„ ,1,. iJ'K'SVi'T. Sm?",' 

months Met on".TuIy^oth was amr'l' "d'-e 

count was 4, ,6.60 000 The Imn and the red cell 
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- Comment on the Results of Therapy. This patient's 
reticulocytes rose to 4% on the sixth day of treatment 
and L'radually diminished during the next two weeks. 
The red cell count and hemoglobin per cent were sta- 
tionary during the ten day period of treatment, but 
began to i-ise four days later. The number of red cor- 
puscles then increased in twelve days from 2,590,000 to 
3,G90,000, a gain of 1,100,000 cells; and the hemoglobin 
rose 5%. The average diameter of the erythrocytes 
was diminished from 8.2 u. to 8.0 u. The blood count 
and hemoglobin per cent subsequently rose to normal, 
although no further liver exti'act was given. 

FEEDING EXPERIMENTS. GROUP II 
Cose 111. J. J. K., a 61 year old unemployed laborer 
was seen on Nov. 1, 1935, in a hospital outpatient clinic 
complaining of weakness and difficulty in walking. He 


week after treatment was stopped the red cell count 
was 5,310,000, a gain of another 1,000,000 cells, and 
the hemoglobin had reached lOlf-^. Actually the patient 
gained 1,700,000 red cells and 29^^ hemoglobin in fifty- 
four days. ■ 

Case IV. Miss E. B., a 33 year old single school teacher, 
first came under medical observation in San Francisco on 
Dec. 9, 1035. Her home had previously been in the middle 
West where she had trvice been extremely anemic in the 
last two years. Each time she improved rapidly on liver 
therapy. She was anemic again and also showed slight 
jaundice. Her tongue was smooth at the edges. A hista- 
mine gastric test meal revealed an achlorhydria. The R.B.C. 
count was 3,290,000 and the hemoglobin 809f. The color 
index was 1.2. The average diameter of the erythrocjtcs 
was 8.0 u., and a Price-Jones curve .showed a shift to the 
right typical of pernicious anemia. The mean corpuscular 


Table I 

Group J. The effects of daily treatment of pernicious anemia with 4.5 gms. of liver extract incubated with 0.5 
gms. of duodenal mucosa 


Case No. 

1 

1 

D.Ttc 

1935 

Day of 
Treatment 

R.B.C. 

(million per cm.^) 

Hub. U/r) 

A\ era fro 
Diameter in u. 

I 


7-24 


2.42 

43 

8.1 



7.07 

, 3st 

— 

— 

— 


j 

8-1 

6th 

3.15 

60 

8.1 



S-l 

ath 

— 

- 

- 



s-s 


3.17 

60 

8.1 



S-I3 


3.5.7 

C5 

&.1 



8-19 


2.87 

CS 

7.9 



S-2S 


2.C5 

65 

8.0 



S-30 

let 

— 

- 

- 



9-4 

ath 

3.30 

c-i 

8.0 



9-G 

8th 

3.57 

05 

8.0 



9-10 

1 12 th 

3.G4 

6 C 

8.0 



9-12 

15th 

3.S5 

72 

S.I 



9-18 


3.8S 

70 

7.9 



9-30 


3.7C 

05 

8.1 


had previously been in the County Hospital with severe 
pernicious anemia and moderately advanced subacute com- 
bined sclerosis of the spinal cord. He had shown a charac- 
tcri.stic and rapid response to parenteral liver therapy and 
for some months after leaving the hospital had eaten .some 
liver almost dnil.v. He had taken no liver at all during 
the past six weeks, lie walked with a spastic ataxic gait 
and had considerable pain in the left leg. Ho appeared 
ruddy but the R.B.C. count was onl.v 3,570,000 although 
the hemoglobin was 75''r. The average diameter of the 
orythrocyte.s was 8.1 u. and the average volume 129 cu.u. 
Ho was told to take four capsules of the duodenal liver 
extract three times n day and report regularly for blood 
count.s. Unfortunately ho appeared at the laboratory very 
irregularly, but the few blood counts made during the six 
and one-half weeks of treatment are recorded in Table II 
and show very well the marked improvement which oc- 
curred, which was also readily manife.st clinically. 

Comment on the Results of Therapy. This patient’s 
red cell count wa.s .stationarj* at 3,600,000 cell.s for 
eleven day.s before treatment and for the fir.st eleven 
days afterwards. During the ne.vt .seventeen days it 
ro.se to -I.SIO.OOO, a gain of 710,000 cells. The hemo- 
globin also rose lOG. Some three weeks later and a 


volume of the erythrocytes was 124.6 cu.u. The icteric 
index was 15 units. She was treated with duodenal liver 
extract capsules receiving nine daily for three weeks. The 
favorable effect on the blood picture is shoivn in Table II. 

Comment on the Effect of Therapy. The red cell 
count increased by approximately 800,000 cells in less 
than three weeks reaching a normal level, and although 
the hemoglobin was already 80% it rose 5% higher. 
The average diameter of the erythrocytes diminished 
from 8.0 u. to 7.8 u. The icterus index fell from 
15 units to 8 units. Her clinical improvement was 
striking. 

Case F. T. F., a 56 year old Mexican housewife had 
been under hospital observation for six years on account 
of pernicious anemia, and all the hospital records were 
available for study. She had suffered six relapses before 
her present hospital entry. Two of these occurred while 
she was on a liver diet, and she always relapsed quite 
promptly when she ate no liver. On two occasions a liver 
diet containing 200 Grams of liver daily failed to produce 
a remission. On one occasion 2 c.c. of Liily’s Parenteral 
Liver extract injected daily for three weeks failed to pro- 
duce any appreciable reticulocyte re.sponse or any incrca-^o 
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in red cells or in hemoglobin. Lnrjro doses of conccntrntod 
liver extract administered parenternlly invariably insti- 
K-nted a typical and complete remission. 

On Dec. 12, her anemia vvas severe. There were 

l,2r)0,000 K.n.C. ami 2t',r hemoKlohin. Therapy with duo- 
denal liver extract capsules was started on Dec. 17, 1025. 
She received nine capsules daily but did not always swal- 
low all of them. The relation of this treatment to the 
blood picture is shown in Table 11.' It was continued for 
ten days only, when daily parenteral liver treatment was 
substituted as the paticnt'.s condition became very un- 
satisfactory. The blood count then bejean to improve and 
the reticuloc.vte count rose to IKU; after the fifth injection 
of 10 c.c. of concentrated liver extract. 

Covufioit oil Rfsiiltf! of Thcrapii. Xo dofinite rc- 
.siionse to the duodenal liver c.xtract theraii.v was 
denioiKstrable in thi.s .short o.xperimeiU. but it should 


volume of the erjdhroeytes was 130.8 cu.u. The icteric 
index was eleven units and the direct van den Bergh was 
negative. Gastric analysis revealed an achlorhydria to 
histamine. Gastro-intestinal X-rays showed nothing ab- 
nonnnl. 

The blood count remained practically stationary for 
three weeks. Treatment was .started on Jan. 17, consisL 
ing of four capsules of the duodenal liver extract t.i.d. The 
relationship of therapy to the blood picture is shown in 
Table II* and Fig- “• Treatment was discontinued after 
twenty-three da.vs, but the blood count was followed for 
two week.s longer. 

Coinmciitu on (he Itcmiltfi of Thcrapij. There wa.s a 
gain of 1.150,000 R.B.C. and hemoglobin by the 
12th day of therapy, and the reticulocyte.s reached 10% 
on that day. Five weeks after the instigation of 
therapy the ll.IJ.C. count had risen from 2,550,000 to 
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bo emidiasized that this p.'itient had previously failed 
to re.spond to oral liver Iheraiiy, and that the amount 
of duodenal liver e.xtraet .she received h.v mouth was 
not large. However, it is noteworthy that during tlie 
ten da.vs of the experiment that the icteric index fell 
from 15 unit.s lo 8 units, and that the .suhseriiient ri.se 
in reticulocytes and number of It.B.C. may have been 
due in purl to the oral therapy. 

Cimr Vi. E. 1*. T., a 53 year old housewife fir.st c.sme 
under observation in January, HtJO. complaining of weak- 
ness. In the past eighteen months she land twice been in 
the County Ilonpitnl with anemia. Slie had re.sponded 
slowly but definitely to liver therapy. Obesity n?id niyocnr- 
dilis were noted. At pre.sent her blood .showed the clmr- 
acterislic finding.s of pernicious anemia. The It.B.C. count 
was 2,550,000 and the Iicmogloliin The color index 

wa.s 1.2, The Price-.Tones curve was typical of pernicious 
anemia with an average diameter of 8.05 u. The average 

hy Ihf cAitor for tsf hrrvlty. 


4,010,000 ami the hemoglobin from 55',; to 8:5';. The 
average diameter of the It.B.C. fell from 8.7 u. to 7.7 u. 
with a rise lo 8.u. after the cessation of treatment. 
Tlie icteric index liad fallen from an initial II unit.s 
to 7 units after three weeks. This rajiid imiirovement 
of the blood pietui’e to normal was accompanied by a 
marked clinical imiirovement. The patient was bed 
ridden at first, but was able to walk out of the hospital 
in six weeks. 

CoKc 17/. Mrs. D. S., a St year old Irish housewife 
was referred on March 7, 1P.3C, hy Dr. J. M. .Meherin for 
the trealmeut of pernicious anemia. She complained of 
we.oknes.s, dimculty in walking am! .sore tongue. She was 
pale and sliglilly jaundiced. I’lie tongue tvns atrophic. 
There were several abscessed tooth. The vibratory sense 
was lost over both lower cxlremcties. The red coll count 
was 1.900,000, the hemoglobin 51':; and the color index 
1.42. The a verage diameter of the erythrocytes was 8.C> u. 

♦OmUtr<! tiy tht* rdittir for tnko of liro\lty. 
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and the Price-Jones Curve showed a number of very large 
macrocytes. The average volume of the erythrocj’tos was 
152.3 cu.u.^ The icteric index was 16 units. A gastric 
achlorhydria was reported by a physician who had seen 
her several years previously. She was forthwith placed on 
nine capsules of duodenal liver extract daily, and marked 
clinical improvement was soon evident. The rapid changes 
in the blood picture for the better are recorded in Table II* 
and Fig. 3. 

The red cell count rose from just below two million 
to just below four million during twentj’-four days of 
treatment. The hemoglobin per cent increased from 
54to to The reticulocyte response reached a peak 
at 5.3% on the fourteenth day at the time there were 
three million red cells. The marked macrocytosis of 
the erythrocytes was reduced from a maximum of 8.9 
u. to 8.2 u. The serum bilirubin fell to normal within 
the first week. 

COMIilENT ON THE EFFECT OF THERAPY 

An analysis of the efl'ects of treating these seven 
cases of pernicious anemia with small amounts of 
liver extract which had been incubated with duodenal 
mucosa reveals that six of the seven patients were 
benefited not only clinically, but also the blood picture 
improved markedly. In the one case recorded as a 
failure there seems to be sufficient reason aside from 
inadequate therapy why no improvement occurred. 
This is discussed in the protocol of Case V. In five 
of the cases there was an increase of one million or 
more red cells within three weeks and in four instances 
a gain of the same magnitude took place during a 
period of ten to twelve days. This improvement is all 
the more striking in that only one of these patients, 
Case VII, had an initial eiythrocyto level under 2,500,- 
000; as the less anemic patients oi'dinarily improve 
more slowly. In Case VII with an initial erythrocyte 
level of less than 2,000,000 red cells there was a rapid 
gain of approximately 2,000,000 cells in three and one- 
half weeks. In one in.stance. Case IV, there was a gain 
of only 800,000 red cells in three weeks, but this patient 
presented only a moderate diminution in the number 
of erythrocytes and the hemoglobin was normal. Actu- 
ally her improvement was very satisfactory for the de- 
gree of anemia present. 

The reticulocytes were studied in three of the six 
cases successfully treated and in each case there was 
an increase in their number to a maximum per cent 
coi-responding to the expected average (14). In two 
of these patients, Cases VI and VII, there was a 
marked increase in the number of red cells previous to 
the time the highest per cent of reticulocytes occurred, 
and in two other patients Cases I and IV, a similar in- 
crease occurred before the time when the reticulated 
cells would ordinarily be expected to reach their p^. 
In each of these four patients a latent period of seven 
to ten days occurred following the initial rapid in- 
crease in the number of erythrocidcs dui-ing which 
time no further increase in their number took place. 
A study of Tables I and II and Figs. 2 and 3 strongly 
suggests that an early complete maturation of ery- 
throodes developing in the bone marrow ha.s preceded 
the appearance of large numbers of reticulocytes in 
the circulating blood. This is contrary to the usual 
sequence of events which takes place under standard 


forms of treatment. Its exact significance cannot be 
analyzed until further cases are studied. 

On the whole the changes in the average diameter 
of the erythrocytes conform closely to those occurring 
under the usual liver and stomach therapy (15). The 
degree of macrocytosis was reduced in each instance 
e.xcept in that of Case V. The serum bilirubin con- 
centration as measured by the icteric index was re- 
duced to the normal range in each of the five cases in 
Group II including Case V. The icteric index was not 
studied in Group I. The rapid reduction in serum 
bilirubin which occurred in Case VII is shown graphi- 
cally in Fig. 3 and indicates an excellent response to 
therapy (16). 

The amount of duodenal liver e.xtract used in treat- 
ing these patients varied slightly, but was probably 
comparable with the amount of Extralin which would 
have been prescribed. It was always less than the 
amount of liver e.xtract No. 343 which Jlinot (17) 
gives as the minimum which wdll produce a satisfac- 
tory response. In Group I the therapy differed from 
Group II in certain respects which are worthy of note. 
In this smaller group of two cases human duodenal 
mucosa was used which might contain a more concen- 
trated amount of the unknown digestive enzyme than 
is present in the duodenum of the hog. This is sug- 
gested by the fact that the proportion of mucosa to 
liver used might be calculated as one to two hundred, 
as 0.5 Grams of mucosa were incubated with the liver 
extract derived from 100 Grams of whole liver. In 
the second group the proportion was about one to one, 
but incubation was carried out with fresh liver con- 
centrate instead of just the dried primary anemia frac- 
tion. In the preparation of Extralin the proportion of 
. hogs stomach used is also about one to one, but an ade- 
quate dige.stivc reaction has not been reported if the 
proportion falls below one to twenty (18). This sug- 
gests the possibility that the unknown enzyme is at a 
higher concentration in the duodenal mucosa than in 
the stomach. Such an assumption is supported by the 
results obtained from feeding two patients, with hM)m’- 
chromic macrocytic anemia, only three capsules (2 
Grams) of duodenal liver extract daily. One of these 
patients suffered from a hepatitis, and the cause of the 
anemia was not determined in the other. A pronounced 
clinical and hematological improvement occurred in 
each. Also it must not be overlooked that successful 
therapy in all the patients treated with the duodenal 
liver extract might conceivably have been obtained 
from the presence of the liver extract alone, but this 
would seem most unlikely, as the incidence of .s-alis- 
factory improvement following the administration of 
such small amounts of liver extract is extremely low. 
Further experiments are necessary positively to clarify 
this important point. 

The presence of Castle’s intrinsic "gastric” factor in 
the duodenum in a concentration equal to or greater 
than that in the stomach must alter the conception 
that the fundamental cause of pernicious anemia is a 
gastric defect. It seems probable that the presence or 
absence of this gastric factor would have no definite 
bearing on the development of pernicious anemia as 
long as there was an adequate production of the un- 
known ferment in the upper small inte.stine. Thks is 
be.st illustrated by the well known fact that total ga.c- 
trectomj' very rarely produces pernicious anemia, and 
then onl.v in man. In the few cases in which it ap- 
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pears as a late sequel it may be due to gradually de- 
veloping atrophy of the duodenal mucosa brought 
about by changes in the normal physiological functions 
in this region which such an opei'ation might well 
incur. It is likely that in pernicious anemia there is 
ordinarily a combined gastro-duodenal defect, or as 
Meulengracht has termed it, an atrophy or inactivity 
of the pyloric gland (Brunner’s glands) organ (10). 
The absence of pernicious anemia in many cases of 
gastric achylia with atrophy of the mucosa would also 
be explained. 'Whether an inability to produce this 
fei-ment in the duodenum could be compensated for by 
its production in the stomach cannot be decided at 


present, but is of the utmost interest in relation to 
sprue as in this disease the blood picture of typical 
pernicious anemia may develop with the presence of 
Castle’s intrinsic factor in the stomach (19). 

The results of the experiments recorded in this re- 
port naturally give rise to many other interesting 
questions conceiming the etiology of all the macrocytic 
hyperchromic anemias which it would be pi'emature to 
consider at present except on a theoretical basis. How- 
ever, the possibility of this unknown ferment being 
related to enterokinase and its production in the 
jejunum or ileum as well as in the duodenum must be 
considered. 
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Histidine in Experimental Gastric Ulcer" 
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TTISTIDINE hydrochloride was introduced by Weiss 
and Aaron (1) in 1933 for the treatment of peptic 
ulcer in man. In their investigation on dogs they used 
the Mann and Williamson (2) operation for the pro- 
duction of peptic ulcer, the principle of which is the 
diversion of alkaline duodenal, pancreatic and biliary 
secretions into the terminal ileum. As a result, protein 
digestion to the amino acid end stage, is interfered 
with. They concluded that deficiency of the essential 
amino acid, histidine, was responsible for the ulcer 
formation, since substitution therapy of histidine by 
injection prevented the occurrence of these lesions. 

In this country, Volini and McLaughlin (3) pro- 
duced gastric ulcers in rats by giving histamine paren- 
terally and by enemata. In their report they state that 


^From the Department of Gastro-entcrology and Pediatric Rcsoarc 
Laboratory of the Jewish Hospital of Brooklyn. 

Submitted July 29, 1936. 




these Ulcers did not occur, when the animals 
tected by previous injections of histidine. 

Fontes and Bauer (4) repeated the experiment < 
Weiss and Aaron substituting oral administration 
histidine for the parenteral method, and reported ulc' 
prevention in only 30% of the animals. They que 
tioned whether the lack of histidine is the sole fact 
in the production of experimental ulcer. 

Ivy (5) questions the basis of histidine-defieienc 
theoiy. He believes “Weiss and Aaron did not ‘rn 
^eir Exalto-Mann Williamson dogs long enough 
Recently Sandweiss, Saltzstein and Glazer (6) pe 
formed the Mann-Williamson operation on twelve do, 
in an attempt to repeat the experiment of Weiss ai 
Aaron. They found that the animals developed ulce 
even though they received daily histidine injectioi 
Flood and Mullins (7) found that 6 out of 11 dogs i 
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ceiviriK daily injections of histidine monohydrochloride 
after surgical duodenal drainage developed ulcers. 

Our pre.sent investigation was undertaken to evalu- 
ate the efiicacy of histidine monohydrochloride in the 
prevention of experimental gastric ulcer in the rat. 
Our previously described method of ulcer production 
(8. 9), based on the feeding of pepsin-hydrochloric 
acid, was employed in a somewhat modified form. A 
2<'; solution of commercial pepsin (1:10,000 Parke, 
Davis & Co.) in 0.-3'^ hydrochloric acid, instead of the 
originally described 20'X solution was found equally 
eifective. 

EXPERIMENTAL 


Sixty rats of the original Wistar strain, averaging four 
months in age were used in this experiment. The animals 



Fig. 1. Microscopic appearance of section of experimentally 
produced ulcer of the rat’s stomach. 


were divided into four groups as shown in Table I. Tlie 
rats in all the groups weie fasted for two days and fed 
the Steenbock Bills (10) stock diet with fresh lettuce and 
sliced carrots on the third day, in recurrent cycles for a 
period of sixteen days. Stoppered flasks containing a ‘i'J- 
solution of pepsin (1:10,000 Parke, Davis & Co.) and 0..T;r 
hydrochloric acid wore attached to the cages of gioups A 
and B so that the animals could partake of these solutions 
ad lib. In groups C and D a continuous supply of water 
was available. In gioups A and C the rats received daily 
injections of 0.5 c.c. of histidine monohydrochloride (Laro- 
stidin-Hoffman La Roche, Inc.) for nineteen days. Three 
of these injections were given prior to the onset of the 
experiment. To prevent leakage, the point of injection wa.s 
sealed with collodion. 

RESULTS 

At autopsy, the pepsin hydrochloric acid group (A) 
that had received 19 daily injections of histidine re- 
ve.Tled an incidence of about 939( of multiple gastric 
lesions of the pro-stomach. The incidence was equiva- 
lent to that of the pepsin hydrochloric acid group (B) 
that had received no histidine injections. 

Autopsy findings in group (C) which received no 
pepsin hydrochloric acid mixture with daily injection 
of histidine disclosed that 5 of 10 rats (.j0'’c) had 
multiple gastric le.sions. A control group (D) under a 
similar regime without histidine injections developed 
no gastric lesions. 

The lesions had raised margins and umbilicated 
centers. The gross and microscopic picture (Fig. 1) 
of submucosal edema, cellular infiltration with var.v- 
ing degrees of desquamation and mucous membrane 
erosion in the rats which received histidine injections, 
was .similar to that previously de.scribed (8, 9). 

DISCUSSION 

Histidine monohydrochloride is being subjected to 
universal trial in the treatment of peptic ulcer in man. 
Its use is b.ised upon the histidine-deficiencj'-theory of 
Wei.ss and Aaron and on their reports in animal in- 
ve.stigation. 

The recent clinical investigations of Sandweiss, 
Martin, Flood and Mullins in the use of histidine in 
the therapy of peptic ulcer are nol'in full accord with 
the e.arlier favorable reports of foreign and American 
investigators. The original work of Weiss and Aaron 
on dog.s has not been confirmed by other invcstigator.s. 
Recently, the value of histidine in prevention of ex- 
perimental gastric ulcer in the dog has been questioned 
by Ivy (.5) and Sandweiss. et ai ( 6 ). The favorable 
reports of Volini and McLaughlin in preventing ex- 
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perimentiil gastric ulcer in the rat with histidine in- 
jections was not confirmed by our investigation. We 
found the incidence of gastric lesions identical in the 
g-roups on the ulcer pi-oducing regime, with and with- 
out histidine injections. 

The high 'incidence (oOfr) of gastric lesions in 
group (C) in which no ulcer producing agent was 
employed appears to have followed the histidine in- 
jections. These ulcers may have been produced by a 
resultant histamine formation (11), since histidine 
may be converted by simple decarbo.xylation into hista- 
mine (12). Whether histidine parenterally adminis- 
tered in man, could through a similar conversion ad- 


versely influence a gastro-duodenal defect is a subject 
for future investigation. 

SUMMARY 

1. Expenmeiital gastric ulcers in the rat were pro- 
duced by our pepsin-hydrochloric acid method. 

2. Daily injections of histidine monohydrochloride 
(Larostidin-HoiTman La Roche) were not effective in 
preventing experimental gastric ulcers. 

3. A high incidence of gastric ulcei's subsequent to 
injections of histidine were observed. 

4. The conversion of histidine into histamine is 
suggested as a possible experimental ulcer producing 
mechanism. 
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T F glucose is given in quantities in excess of 2 grams 

per hour, tho blood .sugar level rises and sugar ap- 
peal's in the urine. It has been believed that starch in 
any quantity i.« completely hydrolyzed (to sugar) and 
absorbed. However, when given in large (juantities, 
starch does not effect the blood sugar level; does not 
apiioar as sugar in the urine: nor does it appear in the 
feces as starch or sugar. 

It has been believed that the reason why starch does 
not act like sugar in the gastro-intestinal tract i.s be- 
cause .starch i.s often bound up in vegetable or fruit 
cells and is but slowly absorbed. But preliminary 
studies indicated to us that ingested starch has a two- 
fold fate: part of it — that part which comes within 
the amylolytic threshold — is absorbed into the blood 
.stream as sugar, while tho remainder — the excess 
which cannot bo hydrolj’zed by the available enzymes 
during its passage through the upjier bowel — pa.s.se.s 
to the colon, where it becomes the determining factor 
in the mechanism of normal bowel drainage. 

Cannon long ago advanced the hypothesis that the 
motor mechanism of the bowel depends uiion bulk : 
when the bowel i.s distended to the ‘‘just right” pres- 
sure, the intestinal muscles contract, thereby forcing 
onward the bowel contents. This observation was the 
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basis of the former widespread use of bran and other 
indigestible bulky substances. 

It is true that coarse, bulky roughage stimulates 
the motor mechanism of tho bowel, but this stimulation 
rc.sults from the mechanical irritation caused by large 
unbroken particles contained in the feces. It is a com- 
mon datum of observation that irritating roughage, 
bran for example, often overstimulates the bowel 
mu.sculature, thereby producing constipation of the 
spastic tyi)e. This observation would seem to indicate 
that more bulk or rougliage is not the factor concerned 
in tlie mechanism of normal bowel drainage. 

Schmidt long ago pointed out that there is no dis- 
tinguisliable difference between a ‘‘good drainage” 
stool and a ‘‘constipated" stool, although macroscopi- 
caliy and clinically they are as different as day from 
night. Schmidt believed that constipation resulted be- 
cau.se the digestive enzj'mes did their work too well, 
so well that little food bulk remained to stimulate the 
bowel. Our observations indicate that mere bulk as 
such, is unimportant, but that the colloidal state in 
which the feces is dissociated is the determining 
factor which controls normal drainage. Because he 
believed, erroneously, that ingestion of different foods 
causes differences in feces, Schmidt introduced his 
test diet as a starting point, whereby feces of a uni- 
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form composition, a normal stool, would be produced. 
Our observations indicate that normally, feces is 
always of a uniform composition, irrespective of the 
kinds of food ingested. 

The composition of normal feces is as definite as is 
sodium chloride. If a bit of feces is rubbed up with 
distilled water and filtered, practically all will pass 
through the filter; only the large unbroken particles, 
such as spinach tissues and stems, seeds, etc., remain 
in the filter. Under the ultra-miscoscope the filtrate is 
seen to be a perfect colloidal suspension, viz., small 
rounded, rod-shaped particles, appro.ximately 25% of 
which are colon bacilli, some motile, most of them 
dead; and approximately 75% cellulose. Normally, in 
the unfiltered specimen, an occasional meat fiber is 
seen, very rarely an unbroken vegetable cell. In brief, 
normal feces produced from a general mixed diet is a 
perfect colloid; the larger vegetable tissues, seeds, 
skins, etc., are simply incorporations which are im- 
bedded in the fecal colloid, much as the housewife 
sometimes incoi-porates fruits in a gelatine dessert. It 
is only when such are present in abnormally large 
quantities that they have any significance. It is the 
homogeneous, colloidal mass which constitutes normal 
feces. 

Clinically, all normal feces naturally divides itself 
into two main types: the constipated stool, small in 
quantity, dark in color, formed, inspissated, expelled 
with difficulty; and the “good drainage” stool, large in 
quantity, light bro\\m in color, soft in consistency and 
easily expelled. In practice we of course, find varying 
mixtures of these two types, and the degree of drain- 
age depends directly upon which type prevails. The 
only essential difference between the two types is in 
the contained water. The good drainage type contains 
approximately 70% water, while the constipated type 
contains but 30% water. The water in both instances 
is held in chemical combination with the colloidal 
particles; it is never normally present as free water. 

Fecal colloids (as well as other colloids) take on 
water because of a peculiar property known as imbibi- 
tion, i.r., the power of taking on water without form- 
ing liquid .solutions. The factors which control the 
quantity of water which will be taken on by a colloid 
are the pll of the medium in which a colloid is sus- 
pended, and the iso-electric point of the individual 
colloid. The greater the difference between the pII of 
the suspending medium and the iso-electric point of 
the colloid, the greater the intake of water of imbibi- 
tion, and hence the more thorough the drainage. 

If feces of any type is rubbed up with distilled 
water, it will be found to have an iso-electric point of 
approximately 4.5. If the pH of a good drainage stool 
is determined, it will be found in the neighborhood of 
7.2. The good drainage typo of stool therefore shows 
a difference between the iso-electric point and the pll 
of the specimen of approxim.ately 3, on the acid side, 
which accounts for the intake of t%vo-thirds more 
water of imbibition. On the other hand, the pH of the 
constipated type of stool will be found to approximate 
the iso-electric point. When the iso-electric point and 
the pH of a .specimen arc identical, imbibition does not 
take place, and it is this lack of water of imbibition 


which produces the hard, foimed, constipated stool. In 
practice we meet with mi.xtures of these two types, 
the pH ranging all the way from 7.2 to 4.5 and the 
degree of drainage (or constipation) varying as the 
difference between the pH and the iso-electric point. 

pH is a symbol which indicate.s the concentration of 11 
ions or active acidity in a solution or colloidal suspension, 
while the iso-electric point is that pH at which colloidal 
particles are electrically neutral or inactive. The pH of 
feces is determined by rubbing up a weighed quantity of 
feces in distilled water and filtering. The pH of the filtrate 
is electrically determined. 

The iso-electric point of feces is determined by making 
a suspension of feces in solutions of different known pll 
values. A small quantity of the different suspensions is 
placed in a concave slide and the positive and negative 
poles from a high voltage battery are dipped into the sus- 
pension. The procedure is carried out under the low power 
microscope. When the circuit is closed the fecal particles 
can be seen to rush across the field to the positive pole, 
indicating that fecal colloids carry a negative electrical 
charge. When the pH of the suspending medium and the 
iso-electric point of the colloid are identical, the particles 
do not migrate when the circuit is closed. 

A determination of pH and the iso-electric point of fcccs 
requires delicate and expensive apparatus, which, for 
practical purposes, is unnecessary. Clinically, the degree 
of drainage and the type of feces can easily be determined 
by placing a weighed quantity of feces in a Petrie dish 
and drying in the warm air incubator. A "good drainage” 
stool contains approximately 70% water, while the con- 
stipated stool contains approximately 30% water. The ex- 
perienced clinician however, can tell at a glance the de- 
gree of drainage by noting the color, consistency and 
quantity of stool. 

Inasmuch as the iso-elcctric point of all fcccs is ap- 
proximately 4.5, the practical application of the above 
observation resolve.s itself into how to control the pH 
of the feces. Observation has taught us that this 
can be done by the administration of large quantities 
of starch — quantities in excess of the pancreatic 
thre.shold, so that all of the starch cannot be hydro- 
lyzed during its passage through the upper bowel. If 
more starch is taken than can be hydrolyzed by the 
available amylase, the excess passes to the colon where 
it meets with bacteria of the acid forraing-series. As 
a result of the action of these bacteria upon the starch 
and sugar, lactic and other acids in large quantities 
are formed. It is these acids, arising from colon car- 
bohydrates, which determined the pH of the feces. 

Pi-actically, normal drainage can be quickly estab- 
lished by having the patient include in the regular 
diet a large helping (the more the merrier!) of any 
starch. The .stool produced in this manner (which wo 
prefer to call the “good drainage” stool or carbohy- 
drate stool) is large in quantity, light brown in color, 
.soft in con.sj,stcncy, results in but one daily evacuation, 
can be recognized at a glance, and leaves the patient 
with a delightful sense of completeness and thorough- 
ne.«s. 

It is of course, presumed that the patient has previ- 
ously been examined so as to preclude all pathologic.nl 
conditions which interfere with or prevent normal 
drainage. Likewise, the doctor .should himself “.=ee” 
the stool. Patients h.nve many peculiar ideas concern- 
ing bowel drainage. They should bo informed th.nt 
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good draiHAge deiK-nds, not njwn tlie number of daily 
evactiationf, bat upon the thoroughness of drainage, 
llany patients tvill report failure because the bowels 
.have moved bat once in 24 hours, while they believe 
that tvro or more evacuations are necessary; or because 
the caanrit;.', in their estimation, is not suScient; or 
because the stool is not watery and expelled with ex- 
plosive force as following a cathartic. 


CONCLUSIONS 

1. The mechanism of normal bowel drainage de- 
pends upon the maintenance of a difference, on the 
acid side, between the pH and the iso-electric point of 
the feces. 

2. The pH of the feces, and hence normal drainage, 
can quickly be controlled by the administration of 
starch in excess of the panc-reatic threshold. 
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T he elimination of dye stuffs by the gastric mucoja 
in variou.= pathological conditions of the stomach 
and the study of this elimination experim-entally in 
animals has received rather extensive recognition in 
recent years. Hov/ever. valuable contributions .®uch as 
those by Dawson and Isy, Kobayashi and Henning are 
at such variance, that further studies on dye elimina- 
tion were hardly possible without re-investigating at 
least those points of difference so strikingly obvious 
in the al/ove reports. Furthermore any evaluation of 
dye eiiminatfon-studies ma.ke.= it im.perative that the 
differences already referred to either be verified or 
dispnwed. 

Cellular and hi.=to-chemica! studies which may ex- 
plain the m.echani.sm of dye elimination as well as its 
po-ssibie clinical application depend upon end results 
with which all authors are in agreement. In the cm-e 
of dye elimination there is definite di.^acreement. 
Hence, we have initiated the present experiment-- on 
dogs with Pavlov pouches u.sing a larg'e number of 
dyes, which were tested and studied after their injec- 
tion in appro.xi.mately IN aqueou.- .-olution, intraren- 
ou.=Iy, intramu-culariy. and through other channels. 

DYESTUFFS ELIfllN.ATED BY THE STOM.-ICH 
THROUGH P.iVLOV POUCH FOLLOV.'ING 
INTR.AVE.S'OUS INJECTION 
1. NEUTP,.AL RED— .-tebe — HVe/r-V Rwrb— f Indi- 
cator) — IN — 30 CCS. — to-ic in that quantity. Dees not 
stain the ntms. tfnucou? membranes) of the stomach or 
tissues. Through in ie.=s than .5 minute.*. .Also comes, 
through i.-i I tc. quar;t:*!e.s a.'ed intravenou.dy, and in I'l 

stre.ugxh. 

2 . neutral violet — Azirr — V/rohif Botin — 

— 2<> C.CS. — not toxic to the animal in the araount used. 
Amply through withi.o -5 minute.*. Mm.s. of the stomach 
stained pinl-ush-p-jrpie. 

3- 3LAGD.AL.A RED — Azh'r — Bo'-in — IN — 25c.es, 
Jims. .*tained ciightiy pinli Not toxic. 
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4. SAFR.A3HN O— Arinc—Bcew— IN— 23 cxs. .slight- 
ly toxic ii; this amount, Urns, of the stomach stained psnl:, 
Oirzes. through deSnite-ly, but not to a considerable extent. 
This h zn etherized cog; stomach brought out and ex- 
aminee. 

.5. 2dETnYLE>rE BLUE— Thfermc— Reno— IN— 20 
C.CS. Slightly toxic. Nras. of the stomach stained slightly 
blue. Comes through when X cx, of a I"/- solution is in- 
jected and not toxic. 

G. HETK'iLENE BLUE (SPECLAL) — TAicmfrc — 
Rc-ric — IN — 3.5 C.CS. f-Irr.s. of the stomach not noticeably 
stained with tfci.= quantity. Tissues, tongue, etc., slig.htiy 
stained. Not toxic. Co.me.s through defnitely although not 
as much as plain methyk-ne blue. 

7. JIETHTLE.VE BLUE 3rEECA— U.S.PJv.— T/;fc- 
zir-c — Botin — XtX — 30 c.cs. Somewhat toxic, ilms. of 
.stomach, and the tis.=ues not noticeably .stained with such 
an amount. Cerr.es thrc'Ugh bettem than methylene blue, 
special, 

g. NEW NETHYLENE BLUE N— Thfecinc— Rcaic— 
IN — ^25 c-cs. Not toxic, mms. of the stomach not stained 
with this amount, 

2. AZURE II — Thiozzr.o — Botin — IN — 50 c.cs. Mms. 
of stomach purple. Not toxic. 

10. TOLUIDINE BLUE- — Tkv:zv/'f. — Botin. — I'c — 2-5 
c-cs. Not toxic-staim= the nsms. of the swraach tittle if any. 

11. T HI ONI N E — TM” zire — St non yhj — Besio — 1 N — 30 
cjcs. Mms. of the stomach stained bluish. Slightly toxic, 

12. TETRAETHYL TEIONINE— Toicri/t/-— Rc«>— 
IN — >0 C.CS. 3Im.s. of the stomach stained .^lightly purr/le 
or bluish, f.A sacrifice animai), 

IC. THIONINE BLUE — Thiozir.e — Botin — i't — 2-5 
C-CS. Not noticeably toxic. Zihr.z. of .Nomach. and the tis- 
sues slightly .'tained. 

14. BIsil.ARCK BROWN— .4ro Gwp—Rccto— IN— 
40 c-cs. in a saerificc-d animal. .Amply through in 2 minutes, 
f'lm?, of the .stomach stained broivn. 

lo. CHR i SOIDIf, — Azo ijneop — Botin — IN — 25 C-CS, 
Through within -5 minutes. Jl.ms, of po'2ch nc’t 

iG, ORA2'>.GK G — Azo — Af'id — ICf — s^' c.c?. 

ilni.-- colored. Isot toxic. 

X<- CO'sGO HED— .4-co ^rouf—tAd^ — flncicc-tor) — 
C-CS. Poich dog", toxic. 3-Irn,5- of -stomach 
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stained red. Come.s through definitely but not to a great 
extent. 

18. TRYPAN RED — Azo Group — >lrirf — I’/r — 20 c.cs. 
Through within 10 minutes, moderate amounts. 

10. EOSIN — Xanthnic — Acid — IVr — 10 c.cs. Mms. of 
the stomach colored pink. Slightly toxic in that amount. 

20. MERCUROCIIROME — Xanthcnc — Acid — Not 
toxic. l''i — 20 c.cs. amply through in 2 minutes. 

21. ERYTHROSINE — Xanthcnc — Acid — — 25 c.cs. 
Itlms. stained pink. Not toxic. 

22. PHYLOXINE — Xanthcnc — Acid — — 25 c.cs. 

Jims, of stomach stained deeply pink. Not toxic. 

2.^. ROSE BENGAL — Xanthcnc — Acid — I'/r — 20 c.cs. 
Not toxic. Within 5 minutes through, although not to a 
considerable extent. Jims, of the stomach slightly pink. 

24. lOZENE (Commercial germicide) — Xanthcnc — 
Xcutral? — 2'/r — solution of neutral sodium salt of mono- 
mercurotetra-iodo fluorescein. 10 c.cs. used. About 214 
c.cs. per kilo. Not toxic and came through within 5 
minutes. Jims, of the stomach and tissues slightly pink 
in color. 

25. BASIC FUCHSIN— P/ienyl Methane— Basic— IGr 
— 10 c.cs. Quite toxic. Stains mms. of the .stomach deeply. 
Continued to bo eliminated for 3 days. Seems to have 
temporarily caused impairment of secretory cells. 

2G. LITHIUJI CARJIINE— /ndipo Grou})—Acid—l'-/r 
— ‘10 c.cs. Stains mms. a dark pink. Comes through 
slightly. Not toxic under ether. 

27. ETHYL CAPRI BLUE NITRATE — Orocin — 
Basic — I'i — 40 c.cs. (Cohen and Preisser). Jims, of the 
stomach stained blue. Not toxic. 

28. JIALLOPHENE (W. C. Holmes) (Gall Bladder 
Dye) ( JIallinckrodt) — I'r — 20c.es. Through in less than 
5 minutes. Jims, of the stomach not stained. Not toxic. 

DYESTUFFS ELIMINATED BY THE STOMACH 
THROUGH THE PAVLOV POUCH FOLLOWING 
INTRAMUSCULAR INJECTION 

1. NEUTRAL RED — Azinc — Basic — Ifr — 25 c.cs. 
Flank intramuseularlj'. Through amply within 5 minutes. 
Jims, of the pouch not stained. Slightly toxic. 

2. NEUTRAL VIOLET— /trine— Bo, sic— 10—20 c.cs. 
Through amply within 5 minutes. 

3. JIETHYLENE BLlrt^— T/iio;inc— Bosic— lO— 25 
c.cs. Intramuscularly in the flank. Through in small 
amounts after 30 minutes. 

4. JIETHYLENE BLUE JIERCK— U.S.P.X.— r/iio- 
rinr — Basic — I'I — 20 c.cs. Through definitely in ample 
amounts within 5 minutes. 

5. AZURE II — Thinzinc — Basic — I'I — 20 c.cs. Small 
amounts through within 20 minutes. 

C. TOLUIDINE BLUE — Thiazinc — Basic— \ 30 
c.cs. Intramuscularly in flank. Appeared within 15 
minutes, definitely, but in small amounts. 

7. NEW JIETHYLENE BLUE y— Thiazinc— Basic— 
2'; — 25 c.cs. Intramuscularly. Jims, not stained with 
this amount. Definitely through within 30 minutes. Not 
toxic. 

8. BISJIARCK BROWN — /Iro Group — Basic — I'.l — 30 
c.cs. Not toxic. Came through slightly after 5 minutes. 
Jims, of the stomach pouch not stained with such an 
amount. 

!». CHRYSOIDIN— /Iro Group— Basir—lc',—20 c.cs. 
Definitely through within 20 minutes. 

10. CONGO RED — Azo Group— Arid— J'/r — 20 c.cs. 
Definitely tlmuigh within 5 minutes. 

11. EOSIN — Xanthcnc — Acid — I'l — 10 c.cs. Intra- 
muscularly in a sacrificed animal. Through slightly after 
15 minutc.s. 

12. PHI.OXINE — Xanthcnc- Arid — \''r — 40 c.c.s. 
Flank intramuscularly into pouch dog. Through in small 
amounts after 25 minutes. 


DYESTUFFS NOT ELIMINATED BY THE 

STOJIACH THROUGH THE PAVLOV POUCH 
FOLLOWING INTRAJIUSCULAR INJECTION 

All of the dyestuffs that had been eliminated by the 
intravenous route were tried intramuscularly witii the 
exception of Basic Fuchsin, which was too toxic, and 
Ethyl Capri Blue Nitrate and JIallophene, which could 
not be obtained. 

1. JIAGDALA RED — Azinc — Basic — ICl — 20 c.cs. Not 
through. 

2. SAFRANIN 0 — Ariiic — Basic — I'/r — 20 c.cs. Not 
through. 

3. THIONINE BLUE — Thiazinc — Basic — 27/ — 25 c.cs. 
Flank intramuscularly. Jims, of the stomach not stained 
with such an amount. Not through. Not toxic. 

4. SPECIAL JIETHYLENE BLUE— r/imrinc— Bn.nV 
— — ^10 c.cs. Not through after 20 minutes. 

6. THIONINE — Thiazinc — Basic — lUr — 20 c.cs. Not 
through. 

C. TETRAETHYL THIONINE- T/imciiic— Bn.sic— 25 
c.cs. of a let solution. Not through after 30 minutes. 

7. ORANGE G — Azo Group — Acid — lU — 10 c.cs. Into 
flank. Not through after 30 minutes. 

8. TRYPAN RED — Azo Group — Acid — 15/ — 20 c.cs. 
Not through. 

0. JIERCHROCHROJIE — Xanthcnc — /IrW— 151— 20 
c.cs. Not through. 

10. ERYTHROSINE — Xanthcnc — Acid — 19/ — ^10 c.cs. 
Intramuscularly into flanks. Not through. Not toxic. 
Jims, not stained. 

11. ROSE BENGAL — Xanthcnc — Acid — 15/ — 20 c.c.s. 
Not through. 

12. lOZENE — Xanthcnc — Xcutral? — 25/ — 5 c.cs. Not 
through. 

13. LITHIUJI CARJIINE — /Jirfipo Groii;>— 15'/— 20 
c.cs. Not through. 


DYESTUFFS NOT ELIMINATED BY THE 
STOMACH THROUGH THE PAVLOV POUCH 
FOLLOWING INTRAVENOUS INJECTION 

1. TRYPAN BLUE— /Ico (Jroi//)— /Icirf- K//— 25 c.cs. 

2. JANUS GREEN— /Ico Group- B/i.sic— 1 5', — 25 c.cs. 
Toxic. Not through. Repeated on an etherized animal 
with similar results. 

3. DIAZINE BLACK (Janus Black)— C.I. 134— /Iro 
Group — Basic — 154 — 25 c.cs. Quite toxic. Mms. of the 
stomach pouch not noticeably stained. Repeated twice on 
sacrificed animals, 151 — ^10 c.cs. Did not come through. 

4. METHYL RED— /Ico Groujr—Wcakdu Arid— ITr— 
20 c.cs. Not toxic, and mms. of the stomach and tissues 
not stained. 

5. BORDE.AUX RED — /Ico Group — /IcW— 15'/— 20 
c.cs. Not toxic. 

G. JIETHYLENE XlOhET-Thiazinc-Fcchlv-Basie 
— 1 — 25 c.cs. 

7. GALLOCYANIN — Oj-nri/i- BosiV — 15'/— 20 c.cs. 
Not toxic. 

8. BRILLIANT CRESYL BhVE— Orazin— Basic— ITr 
— 25 c.cs. Stained mms. pouch slightly. (?) 

0. CRESYLECHTVIOLET — Orazin— Basic— 1 51—25 
c.cs. Not toxic and mms. of stomach pouch not stained 
with this amount. 

10. NIGROSIN— /iidiiBii— No. 128. W. C. Holmes— 
(not a pure dye) — Arid? — 15/ — 20 c.cs. Slightly toxic. 

11. INDIGO CARJIINE— Indigo Group of Natural 
Dve-s — Arid — 15/ — 25 c.cs. 

'l2. HEMATOXYLIN— Indigo Group of Natural Dyes 

Foot Sotr: 

1. It nprnn-nl thnt runny of thp dyr* whleh romr throtJ^rn nflff 

intrftvrnou'i do nf»t ilo so nflcr »ntrnmu«rul.nr 

2. Mnny thr nre indirator* nnd therefor*' hnvr holh nrld nrnl 

alkaline rnntrr**. Thi« Is Imiwrtanl in nil (»f the*** 

3. T)ie factor of nh^orptton <»f d>c^ hy musele<* mu*t tre lalrn into 

rors«5*!«*ratif>ri. 
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— ? — UO c.cs. of 1'/, solution. Not toxio. Mins, of stonmch 
inuich not stainod. 

1:1. VICTORIA RLUE — niitlu-nybinvhthyhiu 
BdsiV — I'i — 2.0 c.o.s. nuns, of pouch not stninod. Not toxic. 

M. GENTIAN VI0LET-~7Vf;di<i!};f MHlunu—tUm’c 
— I'.'r — 2.'i c.c.s. Tis.sut's not .stninod and not toxic. 

1.0. ETH YLVIOEET—rnp/ionpI Mcthtuu — flnsir—l 
— 2.'^ c.cs. nuns, not colored. Not toxic. 

Id. .METHYL ni.UE— rnfifiei.!,/ MHIuwr—ArM—iV, 
— 2.'> c.cs. 

17. LIGHT GUKES—riifilu;,;/! .I/rt/foor— .-IcW— 2%' 
— 25 c.c.s. Nol loxfe nnd <loes not come fliroiiph. Stain.s 
torifrue hut not much of .stomach. 

15. ANHJNK m.Vli—rriph,!!!i! Mvlfu»u‘—Ar!tl~1", 
—2.5 c.c.s. nuns, of ikuicIi not .stained. 

lit. PYRROL RLHE— 7V0d,r)!.o; .VrHmm— .-Ico/— It; 
— 2.5 c.cs. 

20. RRILLIANT GREEN— rW;diea;,( .I/ff/mnc— 

— 1'< — 2.5 c.cy. Nol toxic, nnd nuns, of the pouch nol 
st.aincd. 

21. AURAMlNE— (\V. C. Holnusl C.I. No. iM.r.— 
Oi'/ihrn.o? Mflhnnr — RokiV— I' t — 20 c.cs. Not toxic, and 
innis. of the stomach pouch and tissues not stained. 

22. AURAMINE G— (5V. C. Holmes) C.I. No. thM'.- - 
/>i;dioijd .l/ftLoio — llnfir — I'i — 20 e.r.s. Not toxic. Doesn't 
.st.ain mms, of pouch or the tissues. 

22. PYRONIN—.Vonf/.rii. — RostV—lG —10 r.cs. Toxic, 
not th.rmurh. Repint-M nsinp -SO c.c«, of I'i solution. 
Mm", of stomach and the tissues slniricd idinlitly on a 
farritici'd sininml. Doesn't come Ihrouith, 

2J. KRYTHRO.^tlNE (Al. .Salt )~.Voat/u m —/led.''— 1 
'■ — 20 c.C’. Not toxic. Mm", not stained. Repeated, 1*: 
— *0 c.rs. .Not (hroiurh. IhK-ui’t pn into tohttien readily. 

2.5. PHKNOL.'JrLPHONErHTHALKLN— .Yo»-f/.e.!.-.~. 
ArM — flndiraior) — 1 ' ; — 25 e.e". 

20. THY.MOI. III.EE — .VontAeiv —Ac>i! — (Indicator) 
— j't — ,':o e.c.s. into n potieh .'Im". not rolorixl. Dy.' 

)‘i toxic. 

27. RROM CRK.COL PURPl.E— (Dihnmirre..oPuIpho. 
neplithalein) — Xtii‘lhri\r — ,lnVi — (Indicator) — 1 ' ; — 20 
c.cs. Not toxic and miiiH, of (he .stomach pouch not stnimxl. 

2*'. I5ROM THYMOL HLCE— (Iiilirotiuhymol.iulphii- 
nephlh.nlejn) — .Yoef/ie/ie — .-Irid — ( Indicnto)-) — 1'. — 20 
e.cs. Not toxic, and inm". of the .stomach jsoich not stained. 

21*. f'RFL'sOL RED — (O-f’re-olsuIjihoix’jdithatein) — 
.Y»iiH.' ))c-„,)c.d~-(Indica(or) — le, _on c.cs. Did not stain 
inms. of the rtomarh jenirh. Not toxic. 

.'if). Cm.OR PHENOL-RED — tDicldorpheno!)— .Yon. 
...tet'd— (Indir.al'.r) — Did not stain tarns, of the 
ftomaeh {uun h or the tif'iie.. Not toxic. 

.il. I'Ll ORLSCLIN — ..\onf7irec — ..^I e.oi— 1 * ; JO c.ra. 
on a s.-icrificed animal. Mm--, of the rtouinc}) O'tt .•'.tnined 
with this dos.are, Jt did n»l come tht'iiiph. 

.'!2. LSAMINE nLEE-O^o.-iac— R omV— 1',-~2.5 r.c.x 
.'W. BERLIN BLUE— Lo—Hnclassined-!';— 25 c.ea. 
Ti.ssner. nol stained. 

i!!. PONTAMINE SKY BLUE— (r.j.'l)— .5 nx„iT„. 
clnssifinl — I'', — 25 c.e.«. 

55. PONTAMINE .SKY BH?K-AX— Unc)nr«ined-.l 
f;— 2.5 c.r;.. 

50 . PHENOLINDDPHENOL — Uncimoiiried— I".— 25 

c.cf. Mni". of pouch not colored. 

57. TOLULENE BLIJ E — Tl,hx!„r — -2.5 

c.es. 

5“.. PONTAMINE BLACK— EX— Unel,a".,ined~2G — 
2.5 c.cs. 

.5!'. BEN/.AMINE RHEIN BI.AU — (5).'!) — /l.-.o — 
lltinir — 05 j, toxic. Mil)", of .•stoinneh pouch 

not notice.ahly slidned. 

•10. NATIONAL ALKALI IiLUE-2GP. CI-VJO— 
Unclaseified — IG — or, u,„| 

Stomach not stained. 


.11. NATIONAL ALKALI BLUE— IGP— Uncln.s.sified 

10; 25 c.e.s. Not toxic and tnms. of .stomach pouch not 

atnined. 

42. PONTAMINE GREEN — Uncla.ssifled — 1 7< —25 
c.rs. Not toxic. Mmx. of Die .stomacli pouch not .xtninod. 

'45. .lANU.S BLUE— UnclnMifiod— 17— 25 c.cs. Mms. 
of stomach pouch not colored. .Sll(tht!.v toxic. Repented 
with contirrnnlion on sacrificed nnimnl.s, I'A — 10 c.e.s. 

44. LEUCOFA.ST GREEN— FCP— Unela.ssified— 1 55 

2,5 c.cs. Not toxic, did not stain mm.s. of .stomach pouch 

nor the (issues. 

45. INDIGO MONO.'iULPIIATE— Unclassified— 1 7 — 
.'!0 c.cs. Not toxic. Mms, of .stomach pouch not stained. 

4G. INDIGO TKTRA.SULFOXATE — U)iclassified--1 

>; ;!0 c.cs. 5Dns. of .stomach pouch not .stained. Not 

toxic. 

47. INDIGO DLSULFONATE— Unclassified— 1 '1 —50 
c.cs. Mms. of stomach pouch not stained. Ti.ssues slichtly 
.stained. 

4.S. DIANIL YELLOW— R— C.I. -CtO— AV.C.IL— Un- 
elns'ified — 1' . — 25 c.cs. Rather toxic. Did not stain mms. 
of .‘toiiinrii ptiiich. 

It'. RHODULIN VIOT-ET— Uiicl.nssificd— 1';— 15 c.cs. 
Quite loxie. MiH". of jioncl) nnd month i»in1; — skin pink. 

,50. AI.I/ARIN SAPHVIOl-ET— 1 Di7— Uncinssified— 
J't — 20 c.e.s. Toxic. Mms. of the slumach jiouch not 
stained. Nol loxie. 

M. PONCEAU de XYLIDINE— Unclassified— 1G— 20 
r.rs. Not toxic. Mms. of the stomaeh pouch nol stained. 

r.'J. TARTBAX1NE—(NAC)—W.C.H.— Unclassified— 
I". — Of) c.rs. Not toxic and not throuch, Mms. of stomach 
jx’iich not stained, 

55. PONTACYL LIGHT YELLOW— GG— Unclassified 
....j'; — 2() c.cs. .5Inn.. of sioinach [wmeh not slained. Not 
toxic. 

.51. DIANIL YELLOW— :!G— C.I. Ct7— Unchts.sified— 
IG — 20 C.CS. .Mms, of (lie .stomach pouch not staiiU’d. 
Tcnies not stained. Not toxic. 


DYK.^TUFF.'^ NOT KLl.^IJNATED HV THE 
.RTO.MA(’H THROrOH THE PAVLOV POUCH 
FOLI.OU'INO AD.MI.VISTRATIO.V VIA 
.STOMACH TUBE 


1. Aqueous s’oliition.s, 1 pnim per hundred of dis- 
tilled w.atei', itt ninouuts of 20 c.e.s. wore adniini.stored 
hy .stornaeh tuhe to jiotich dojr.s. All of tlie dye.s were 
u."!’!! which lind been .shown to he oliinin.-ited nfler 
intr.'ivetious :idinini.stnitioi), will) the exception of 
three d.ve.s; lorenc. Hnsic I'ttch.sin tuul Ethyl C.'ipri 
Blue Nitrate, loxene and Ethyl C.ipri Nitrate could 
not he obtained in further .supjity and the basic fuclisin 
was fell to be too toxic for eonsider.'ilion. None of the 
dyes were eliminated in tht- isnueh after .‘in hour fol- 
lowinjt the administriiiion. 

2. Neiitr.'ii fi'd !ind Neutral Violet were then .seiiar- 
ately tried by .stonnieli tube in alcoholic .solutions. One 
yram of each I'er ino c.cs. of 70G alcohol were ttsed. 
20 r.f.s. heinr (be amount admini.slered in e.'ich case. 
The.se dyes only were ii.sed, hecau.se it wti.M felt tliat 
(bey were eliminated a.s iiiiiekly by the .sfonnich ns any 
of tbo.se trietl intravenoii.sly and iiilrarnu.setilarly. An 
hour following admini.stration, neither bad ajiiieared in 
the potirb. 


1. ►tnlnrtl or tiM ftnlfnl** rvf«r« to t-nmiilvl*- 

thi' oi'horninlty of i-ArtmlHlhr in t'rnrrnl. 

2. If ihr of Hit- I’nUov itnDTliD*i hfo! Ihv!, Into bn^tic 

♦oititbinH \nrlDU'< ^iyr roft.f,. mnr hnvo njtiiPnrtMl fi'oro- 

llon I»» ft I.»jro form. Jp nlJjrr irt-nlttu-m nllh n Of'nKiy 

o*l»ti>!ni‘ eoliiUi.n inny huvo t.ro.!ur<M! roh»r imllrntinr 

ntuirtfon of 4l>r* In nui^rb* or other t(»"Ur-s. 
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DYESTUP’FS COMING THROUGH GASTRIC 
MUCOSA (POUCH) AFTER RECTAL 
INSTILLATIONS 

1. These results have not been satisfactory or con- 
stant up to the present time. 100 c.cs. of neutral 
red instilled into rectum had come through the pouch 
after 12 hours. In some in.stances it appeared faintly 
40 minutes after injection. This work is to be re- 
peated. 

DYESTUFFS COMING THROUGH GASTRIC 
MUCOSA (POUCH) AFTER INTRAPERI- 
TONEAL INJECTIONS 

1. Those dyes which came through after intraven- 
ous and inti’amuscular injections were tried. These 
results have not been satisfactory up to the present 
time. The rectal and intraperitoneal routes are men- 
tioned now because the former has not been tried here- 
tofore while the latter has had only limited trial. 

Basic fuchsin appeared to be a toxic dye and after 
its use there was no secretion of HCl. The animals in 
which this occurred and two other animals which 
had developed marked hypochlorhydrias approaching 
achylias were utilized for the injection of dyes which 
were known to be eliminated through the gastric 
mucosa. These experiments are to be repeated. How- 
ever, it is interesting that methylene blue 1%, 25 c.cs., 
was excreted only in the smallest amount (there was a 
small amount of HCl). Toluidine blue, 1%, 25 c.cs., 
was injected into the oldest collie dog in which little 
HCl was excreted and no dye appeai-ed. 

REMARKS 

1. l‘'c solutions (1 gram per 100 c.cs. of watex') 
wore emploj'ed. The dyes did not always dissolve 100% 
in the solvent; a moderate amount of heating was 
necessary in some cases. In those instances in which 
a solution of 1 gram to 100 c.cs. could not be approxi- 
mated or in which solution was bi-ought about with 
difficulty the dye was omitted or if used attention is 
called to the solubility difficulties. 

2. In the future the authors recommend that in- 
stead of saying the mucousmembrane of the stomach 
pouch was or was not stained, a thing difficult to be 
certain of, it would bo better to compare the heavy 
staining of the mucous membranes by such dyes as 
lithium carmine and phloxine with that of methylene 
blue, which stained them very little; such could be 
designated as (4 plus), vs. (plus — ). To establi.sh a 
standard intensity of staining requires further work 
and for that reason we are not prepai'cd to offer this 

■ simplified scheme at present. 

“Unclassified dyes" refers to those dyes for 
which reference works f Schultz, Conn) offer unsatis- 
factory information regarding their groups and acidity 
or basicity. 

4. Disagreement with Kobayashi ; — (our work is in 
disagreement with many previous investigators but 
since Kobayashi has made the more recent and exten- 
.sivo studies we call attention to these differences so 
that the importance of the jiresent study is under- 
stood I. 

1. He reports Janus Black being eliminated by 
intr.'ivcnous injection. This did not occur 
with us. oven though it was f. times repeated, 
using as high as 40 c.cs. of a 1 gram per 100 
c.cs. 


2. Several dyes, acid, which he reports ns not 
being eliminated following intravenous in- 
jection were found by us to be eliminated 
quite definitely, namely the following: 

1. Congo Red 

2. Eosin 

3. Erythrosine 

4. Lithium Carmine 
6. Phloxine 

6. Trj’pan Red (and among the basic dye.s) 

7. Fuchsin 

5. Basic dj'es do seem to be the ones most suited 
for elimination, particularly is this so in the intra- 
muscular injections, these being predominantly the 
basic dyes, and the dyes most quickly and abundantly 
eliminated. Neutral, Red, Neutral Violet and Methy- 
lene Blue are basic dyes. However, the degree of basi- 
city is not px’oportional to elimination as is showm by 
Thionine (a strongly basic dye), neutral red and 
neutral violet (weakly basic) and the other basic dyes. 

For the purpose of claidty the following table of 
Conn showing the grouping of dyes is appended. 

Dyes of the Nitro, Azo and Oxyquinone Group.s: 

1. The Nitro Group. 

Picric Acid 
Mnrtius Yellow 
Aurnntia 

2. The Azo Group 
, Orange G 

Bordeaux Red 
Janus Green B 
Fast Yellow 
Methyl Orange 
Orange IV 
Orange I 
Narcoin 
Amaranth 
Sudan HI 
Sudan IV 

Biebrich Scarlet, Water Soluble 

Bismarck Brown Y 

Congo Red 

Trypan Red 

Bonzopurpin 4B 

Trj'pan Blue ’ 

Chrysoidin R 
Chry.soidin Y 
Others 

S. Oxyquinone Group 
Alizarin 
Alizarin Red S 
Purpurin 

The Quinone-Imido Dye.s 

1. The Indamins 

Toluylone Blue 

2. The Thiazins . 

Thionin 

Methylene Blue 
Methylene Azur 
Methylene Violet 
Methylene Green 
Toluidine Blue O 
.'1. The Oxazins 

Brilliant Cresyl Blue 
Nile Blue Sulphate 
Cresyl Violet 
4. The Azins 

a. .Amido-.Azins or Eurhodlns 
Neutral Red 
Neutral Violet 
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b. Snfninins 

Safriiniti 0 
Amethyst Violet 
Mnydaln Rod 

c. The Indulins 

Kiprosin, Viiter Soluble 

The Phenyl Methane Dyes 

1. Di-Phenyl Melhnnc Derivatives 

2. Tri-Phonyl Methnne Derivatives 

n. Di-Amino Tri-Plionyl Methanes 
Mnlncliite Gret'n 
Jlrilliant Green 
liicht Green KP. Yellowish 
h. Tri-Amino Tri-Phenyl ^Atethanes (Rosanilins) 
Parnfuchsin 
Rosanilin 
Basic Fuchsin 
Xew Furhsin 
Acid P'liclisin 
HolTmnn Violet 
Methyl Violet 
Crystal Violet 
Gentian Violet 
Methyl Green 
Iwline Green 
Spirit Blue 
Methyl Blue 
Ainilin Blue 
Others 

The Xantliene Dyes 

1. The Pyroniris 

Py renin G 
P.VTt>nin B 

2. The Bhodamine'' 

Rhodamitie B 

3. FInornne Derivative* 

Fitiore'icein n'ranin) 

Eorin. V Yeliowirh) 

Methyl e("=in 
Ethyl coMn 
Korin. Blui«l) 

Krythro'.in, BUiirh 

Phlovino 

Bn*e Benftnl 

■!. Pher.olphtlialein .and the Sulphonphthaiein- 
Plien'ilniljihoitphlliiihin (pl'.enol rH) 

Brom Crool Purple 
Thymol Blu*' 

Other,'- 

The Natural Dye.'. 

The Indijro Group 
Indi;,'i> tBlije) 

Indiyn rnrinin 
r.ilmus 

H.-ieinatoeylin 

Others 

C!;!F--ification of important hiolopicai dye:; IwKed 
upon cJ!roir)oplj()re< /Conn). (They can lie further 
{’roiiped into arid anil ha'iir chrfiniophnres). 

1. The nitro dyi', 

e.c. fiicrie neid 

2. The Azo Group 

e.jt. methyl nranpe. Birninrl: brov.-ii. oi.atipe G, 
Conito red, Sud.nn IH and Sudan IV 

3. The O.v.vquinone Group 

ear. alizarin 

•!. The quinine-imide yroui), incluiiint' 

a. Indamins 

b. Thiazins; e.jp, thionin, toluidine, blue, meihv- 
lene blue 

c. Oxazin,*-; e.jp, brilliant rrwiyl blue, Nile blue 


d. Azins, includinp: 

(i) Amido-azins; o.r., neutral red 

(ii) Snfranins; c.r., safrnnin O, maRdala 
red 

(iii) Indulins: c-c., niRrosin 

5. The plienyl-nietliane dyc.s, including 

n. Dipiicnyl-mcthune.s, e.p., auramin 

1), Diamino tri-phenyl methanes; e-p., malachite 
ttreen, brilliant jtroen, liKht Rreon 

c. Trinmino Iri-plionyl methnnes; c.r., basic 
fuebsin, acid fuebsin, mulliyl violet, ROntinn 
violet, methyl Rroon, anilin blue 

d. Hydroxy tri-phenyl methnnes (Rosolic acids) ; 
e.R., niirin, corail in red 

6. 7’lie Xatilliene dyc.s, includinR 

a. Pyronins; c.r., pyronin G and B 

,b. niiodamines; e.R., Rhodamine B 

c. Fluorane derivatives; e.jr., ensins, erythrosin, 
i-ose bcnRnl 

d. Phenolphthnlcin and the Sulphoncphthnleins 

DISCUSSION 

No attempt tvill he made at pro.scnt to reviotv the 
literature on tlic subject of dyes. It is voluminous and 
the reviews are many. Only a few of the more recent 
coni rihiil ions ■«')]) he dj.«ciis.scd .since they arc neces- 
sary for the sequential development of the problem at 
h.nnd. 

After the work of Fuld and Finkelstein. Hirabayashi 
thouRhl it of interest to observe the excretion of 
neutral red under vnriou.s produced patholofrical con- 
ditions. In nornml slom.achs ho observed. throuRh 
Rasiric fistulas, the api'earanco of neutral red :ifter the 
ndmini.stnition of an Ewald meal, e.'iicium carbonate, 
histamine, pilocarpine .'tnd alcohol. He concluded that 
the speed with wliich neutral red appeared depended 
upon the iiHensity of .secretion of the .secretory Rlands. 
He now w:islu'd the stomach with silver nitrate 
.solution and found that after ohservation.s extendinp: 
over 2 hour.’ no dyestuffs apjiearod in the .stoinaclt 
tliouph the IK.’! .secretion was persistent. After -18 
hour.s the stomach lorain secreted norimdly followiiiR 
hi.stamin and dye iu.i<‘clion. From Ihe.se and .similar 
e.xperimenls it appeared to Hirab:iyashi that a local 
damape to the (rastrie murosa diminishes the inten.sity 
of .'H-eretion and le.ad.s to a reduction in dye excretion 
over that ,«hown f(>r the normal .stomach. The .stiimila- 
Hon with .silver .‘••erve.s also to show that the plands 
were not able to excrete dye hut that the secretion of 
HCl was not interrupted. It is therefore po.ssiblo. 
Hirahaya.*h! eoneliides, th.at the dye i.s e.xrrctcd 
throuph (he iiepsiti frlands. We repented (his experi- 
ment .and are in disaRreemenl as shown liy the follow- 
inp ilnla. 

ELI.AUXATION OF DYESTUFF FOLLOWING 
INTHAVENOrs INMF.CTION AFTER THE 
STOMACH HAD KEEN TREATED WITH 
SILVER NITRATE SOLUTION 

Ninety e.es. of j'-; solution of silver nitrate was ad- 
ministered to a poucli dojr by stomach tube, and the 
pouch was wa.shed with .silver nitrate .solutimi. 
Ten miiiute.s later *J(i c.c.s. of a 1','. .''olution, aijueous, 
of neutral red w:i,s inject ed -intravenously. Within 2 
inimite.s the dye ajipeared from (lie jioiich and in the 
stomach a.s amply as had been found prcviouslv. I'he. 
.s:imi> resuils were obtained with the stomachs of white 
rats. 

Our re.milLs are ('iitirely different from tho.se of 
Hiiahayashi, and (hey corroborate other conclusions 
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which we have been able to reach repardinu the mech- 
anism of neutral red excretion. This mechanism is of 
fundamental importance in the study of certain di.s- 
ca.«e.s as we hope to point out in future communica- 
tions. 

Daw.son and Ivy studied the elimination of dyes by 
the ira.stric mucosa. They used dogs with an i.solated 
fundic pouch (Pavlov Pouch) and dogs with an iso- 
lated pyloric pouch, the latter animals being used to 
ascertain if certain dyes were eliminated by the 
mucus cells. Of thirty-three dyes studied, thirteen 
were eliminated in the gastric juice. However, -we 
were unable to corroborate these results in their en- 
tirety. Dawson and Ivy report a relationship between 
the amount of dye eliminated and the rate of secretion, 
i.e., the more gastric juice, the more dye eliminated. 
On the other hand, they report the elimination of 
neutral red through the pyloric pouch when the mucosa 
of the iiouch was activated with gastric juice. It 
seems hardly possible that this was actual elimination, 
because we have been able to demonstrate a selective 
secretory mechanism for neutral red. Dawson and 
Ivy could not predict the effect of a dye from a study 
of its chemical constitution but they mention selective 
secretion as an obvious factor that must be considered 
in dye elimination, that is, some dyes may possibly be 
eliminated through the parietal cells, others, through 
the chief cells or mucus cells. Several dyes, of which 
neutral red is the best example they write, can be de- 
tected by microscopic examination to be passing out 
through the parietal colls as the secretion in the canali- 
culi is rendered conspicous by the dye. It would be 
diflicult to correlate this finding with the elimination 
of neutral red through the pyloric pouch since the 
pylorus ( unless the pouch included some oxyntic cells) 
contains no parietal cells. Dawson and hy believe that 
under certain conditions neutral red though most read- 
ily eliminated by the parietal cells, can be eliminated 
by the mucous cells of the stomach. They conclude 
finally that the parietal cells are the cells chiefly con- 
cerned in the elimination of dyes by the gastric mucosa 
and whether or not a dye is eliminated by these cells 
depends on some unknown as yet physical rather than 
chemical property of the dye as there is no chemical 
property characteristic of the dyes that are eliminated. 
Furthermore it seemed to them that the problem of 
dye elimination by the gastric glands has a greater 
scientific import than practical value. By comparing 
our Table with their’s the importance of repeating 
thc.se dye elimination tests becomes apparent. For 
example in our tests neutral violet came through 
amply, in the tests of Dawson and Ivy the result was 
negative. Moreover, the extensive reports of Kobaya- 
shi arc not entirely corroborated by our investigations 
and attention has been directed to some of the differ- 
ences. 

Kobayashi has studied the absorption, secretion and 
e.xcretion of dyes perhaps more extensively than any 
other recent investigator. He cannot agree with the 
conclusion of other investigators that the mechanism 
of the elimination of dyestuffs into the stomach could 
be explained simply by diffusion or that it depended 
on the gastric secretory function. He also disagrees 
with Hirabayashi's conclusions for he believes it must 
be the gastric glands and especially the parietal cells 
that secrete the dyestuffs. Matsuo ns well ns Glne.ssner 
and Wittgenstein, the latter in hi.stological studies of 
neutral red elimination, support Kob.ayashi in this lat- 


ter opinion. Kobayashi’s experiments were very well 
controlled and minutely observed and he was able to 
correlate the concentration of eliminated dyes, hydro- 
chloric acid and the pepsin. His e.xperiments .also con- 
firmed the lack of relationship between the diffu.si- 
bility of dyestuffs and their intensity of elimination; 
the lipoid solubility of dyestuffs did not e.xplain their 
elimination into the stomach. Acid dyestuffs in 
general, were found not to be eliminated into the 
stomach even when soluble in lipoids. Our work would 
not support this observation although we too, found 
that basic dyes were predominant among those pas- 
sing through the gastric mucosa. Kobaya.shi investi- 
gated G5 acid dyes; all of them had different proper- 
ties physico-chemically or biologic.ally, that is, in 
chemical construction, in diffusibility, in solubility in 
lipoid.s, or in vital staining, but none of them were 
perceived in the gastric juice. 

Kob.ayashi concludes that the dyestuffs which are 
eliminated into the stomach are chlorides of dye hases 
and have amidogroups or their alkylsubstitutes in 
their auxochrome. They belong to the azo, azinc, 
oxazine, thiazine or acridine group and their chrom- 
ogens have all — N= in their chromophorcs and greatly 
resemble the fundamental unit of protein. They have 
some diffusibility and all have a positive charge. 
Kobayashi points out the resemblance in construction 
between these chromogens and the fundamental unit 
of protein and consequently he continues, ‘‘the dye 
b.ases of these dyes may be considered to have a con- 
struction similar to protein itself in some points.” lie 
suggests that this may be the reason why only the 
dyes of these groups can be eliminated into the 
stomach. Finally the elimin.ation of dyestuffs is o.x- 
plained by a mechanism similar to the secretion of 
hydrochloric acid; he shows that his e.xpianation 
harmonizes very well with the fact that when the pari- 
etal cells secrets HCl in a high concentration, they 
secrete dyestuffs in a relatively large quantity. The 
concentration of pepsin did not run parallel to that of 
the dyestufl's as exactly as the acidity. When the con- 
centration of hydrochloric acid in the gastric juice is 
increased by a pilocarpine injection, the concentration 
of dyestuffs eliminated into the stomach is also in- 
creased and when the former is decreased by atropin. 
the latter is also decreased. Also with patients, Kobay- 
ashi found the curve of concentration of neutral red 
eliminated into the stomach after its administration 
into the blood circulation generally to run parallel with 
that of hydrochloric acid in the gastric juice. The 
work is indeed convincing and we have been able to 
corroborate it except that in our dye tests several acid 
dyes were found to bo eliminated through the gastric 
mucosa. This finding necessitates another explanation 
of the mechanism of dye elimination than that offered 
by Kobayashi. The important fact however is the 
verification of the physiological mechanism of dye 
elimination. Knowing this, it becomes ajiplicable for 
clinic.al use especially as a diagnostic measure to say 
nothing of the interpretation of pathological change 
which it allows. Further development of this topic 
will come later. 

In lf).'i2, Henning reported his work on the e.xcretion 
of dyestuffs through the gastric muco.sa of frogs. This 
work was based on some earlier clinical work which 
Henning. .lurgens and Orstcin did in collaboration in 
lO.*?!. The experimental arrangement was unique in 
th.at frogs, the gastric mucosae of which are almost 
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complotely Iraiisimi-enl were us^ed while under the 
quiet iiiK influence of urethfm. Tlie stonmch of the 
nnrcotiy,ed froj: (uretluin) was opened at the greater 
curratui'e and by an mipropriale leehni<iue the excre- 
tion of a piven dyestiiir from the stomach could he fol- 
lowed visually in all its phases. The results obtained 
are remarkable when compared with Dawson and Ivy's 
and Kobayashi’s for after te.stinp a lonp serie.s of dye- 
studs it wa.« shown that only acid dyeslufls are ex- 
creted into the stonuich. provided tliey ;ire in suH'i- 
ciently fine disper.>iion ; basic dyestuiVs are not so 
exereted. As an example, the mienwcopical .study of 
neutral-red excretion show.s that the indicator in rod 
color first .'ipjH'nr.s on the surface of the mucos!i, while 
it jFasses throuph the mucosa as neutral yellow. Ac- 
cordinply, the pastrir hydrochloric acid is first formeil 
on the coverinp epithelium. The dye.stuiT excretion 
Henninp reports "is a function of the fundus phands: 
the antrum plands do not particit'ate." Dawson and 
Ivy reported ncninil-red exeretion throuph a pyloric 
imiich in the dop. The excretory function of tlie pastric 
nuict.sa, Ileiininp conclude-, is connected with the 
•secrvlory function. It can !tc eiicitetl in secretory rest 
liy inean^ of secretory stimnlaiit.s (histamin i. In other 
word.s, the e.xcreioj'y function of the p.T^tric muco.'-a i.** 
chwely related to the secretory function; it stops on 
.secretory re,=t and can he ••lieiled thnniph hi.'^lnniin. 
Uranin tlluorescein', eosin. erythrosin (.all acid 
xatithenc dyesi neutral red (weakly h.awic ar.i})), Coiipo 
red (acid arot mapdala re<l < basic nr.ini, trypan l>lu<' 
(acid aroi and nndhylene hlue di.asic thiarinl were a 
few of the dyi‘s which came tlironph file pastric 
mucos.a. It will .at once be .seen that of tln-.-e d>e.s- 
are b:\sic which rnake.s it difliciiit to understand the 
conclusion ti’.nt only acid liye.s are eliminatial, except 
that Henninp refers to neutral red as an imiic.aior dye 
.and Iherefon- .acid n.s well ,as h.asic. Fni’thermore, 
except for Henninp tliere is peneral aprcenieiit tli.at 
trypan Idiie i« not eliminated throuph the pastric 
mneos.a. We found that it was taken up Iw the pli.apncy- 
tic cells hut w.as no! in the pl.aiiduler cells. .Atoreov<-r, 
in our Work trypan hlue w.as injected intravenously 
into a rabbit and foHowiai tiy neutral red; tlie latter 
aiipe.ared throuph tin- pastric miico.sa hut tiie try[».aii 
blue did not. Henninp finds that tryii.atl.avin i- taken 
iiji ijy eiitindy difTercnl cells than uranin. Tlie dyes 


lary wfiIIs, the fiubnnicou.s connective tissue and the 
plundular cells. Henninp rec.alls the extensive experi- 
mentation on nlhino rabbits of F. P. Fisher wlio 
showed that the different behavior of tlie dyestuffs is 
determined by their colloid constitution and that the 
fate of dye-stuffs wliieh have been introduced into’ the 
blood current, is poverned by the depreo of disper.sion, 
the electric charpe and surface tension phenomena. 

SUMMAllY 

In order to furni.sli a workinp basis for further in- 
veslipatioiis it has become essential to repeat the study 
of d,ve eliminntion throuph the pastric mucosa. With- 
out nwiewinp the voluminou.s literature, three rejire- 
.‘-■entatix'e and r.ather recent paiier.s are ex.amined to 
.•.how liow extremely varied the resuit.s have ticen. 
Often tlie dilference.s are .“o extreme that reasons are 
■soiipht to exjilain them either in the type of experi- 
mental animal, the method of experimentation or llie 
interiiri’lation of results. It becomes aiipavenl that our 
iiiterjiretations exiilain some of the inconpniities liut 
there .still i-cni!iins a fundament,-il difference in re.snlts. 
All arc aprc(d th.'it it is the fundus mucosa which 
eliminates those dyes which are excreted. We too, 
have reached Ihi.s coucliisinn lint fiirlliermore, we liave 
f<iund that both acid and ha.sic dyes are eliminated 
(more of the latterl wliich differs from the re.snlts 
olitained by the other inve.stipafor.s. Many dye.s ma.v 
lie both arid and basic. In fact, the .acid or basic reac- 
tion of many dyes deiieml.s on the nature of the .sub- 
proijp.s wJiieb confer water .solubility upon the mole- 
cule. Our work- corroborates p.arts of I'.ach of the other 
investipator.s 1ml not enoutrh to siibsUanti.ate any of 
their exp), anal ion.s of the mechanism of dye elimination 
nor the reasons for .selective elimination. It would 
sei'in that .siri' of dye particles aiiparetitly jilays little 
role since it h.a.s been .shown by the ultrafiltration e.x- 
lierinient.s of .Allifdiaupb and H.vde that metliylone blue, 
FI dye re.adily eliminated, is consiilerally larper in par- 
iiculati- sire than a dye diTinitely witbbeld. Careful 
.study of tlie piaaent investipatinn leads us to the eon- 
rlusii.u that it nqiri'sents .a reliable basis for the 
studii'.s which w(> ;irc punsiiinp' but it does not allow 
us, as j<-t. to explain either rneelianically, jiliy.sioki- 
pieally or cliemirally dye elimination by the muco.sa. 
This wc hope to lin in ,a future communicFition, 
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On the Probable Frequency of Allergic Shock 

Bv 

WARREN T. VAUGHAN, M.D. 
niClIMOND. VIRGINIA 

and 

DAVID M. PIPES, M.D. 

SHREVEPORT, LOUISIANA 


A REVIEW of the literature reveals surprisinKly 
few accounts of clinical anaphylactic shock. In 
spite of what we consider the relative frequency of 
these events they have received comparatively little at- 
tention in recorded repoi-ts. 

Lamson in a meticulous review of the literature 
from 1895 to 1923 I'eported “41 cases in which death 
may have been due, directly or indirectly, to protein 
injections." These fatalities, in tabulation, are as 
follows: from diphtheria antitoxin, 31; anti-tuber- 
culosis scrum, 1; normal horse serum, 2; anti-strep- 
tococcus serum, 1; tetanus antitoxin, 2; antipneumo- 
coccus serum, 1; proprietary biologic product for 
muscular rheumatism, 1 ; liquid glue, 1 ; and probably 
ovomucoid, 1. In this series he included five personal 
observations; four from diphtheria antitoxin and the 
fifth due probably to ovomucoid. In the same series 
Lamson reported 21 additional cases "in which infor- 
mation was lacking, or in which death seemed due to 
primary disease or some other cause not associated 
with injected substances.” These included: from diph- 
theria antitoxin, 13; anti-meningococcus serum, 4; 
anti-staphylococcus serum, 1 ; pneumococcus antibody 
solution, 2, and human blood transfusion, 1. Since 
Lamson’s report there have appeared several refer- 
ences to .shock from .serum and other proteins, and 
non-nitrogenous factor.s as well, but their sparseness is 
noteworthy in view of the fact that administration of 
protein and non-protein agents for diagnosis, prophy- 
laxis and treatment has been on the increase. 

We have reviewed the literature from the period of 
Lamson’s report up to and including 1935 as recorded 
in Table I. These cases include reactions not only to 
.-orum and other proteins, but to non-nitrogenous suh- 
stancc.s as well. They are classified as to number of 
ra.^c-s, method of administration of .shocking' agents, 
and outcome. Of the G8 case.s those associated with 
serum administration are in the majority, numbering 
35. These include hemoplastic preparations, anti- 
meningococcus scrum, diphtheria antitoxin, anti-strep- 
tococcus. plain horse and anti-pncumocnccu.s sera. 
Other causes of shock were bee sting (4 cases) ; 
aspirin (3 c.ases) : wasp sting f2) ; egg while 121 ; 
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milk (2) ; rye (1) ; grass pollen extract (1) ; glue (1) ; 
sodium iodid (1); bismuth tartrate (1); rabbit hair 
inhaled (1) ; green pea (1) ; quinine hydrochloride 
(1) ; walnut (1) ; buckwheat (1) ; feather extract (I) ; 
commercial cold vaccine (1) ; ovomucoid (1) ; blood 
transfusion (2) ; puncture of hydatid c.vst (4) ; and 
gum acacia (1). 

The methods of administration or e.xposure were 
varied. The inlraimiscnlar route included ton serums 
and one milk; intravenous, two serums, 1 milk, 1 
sodium iodid, 1 bismuth tartrate; oral, 1 milk, 1 green 
peas, 3 aspirin; inhalation, 1 rabbit hair; intracutanc- 
ous, 1 scrum, 1 glue, 2 egg white, 1 buckwheat, 1 
ovomucoid; subcutaneous, 12 serum, 1 morphine, 1 
Bermuda grass pollen, 1 commercial cold vaccine; 
scratch, 1 walnut, 1 rye; transfusion, 2, and "un- 
Jenoton,” 20. 

The “outcomes” are classified a.s fatal, recovered and 
unknown. 

Not all of the cases included can properly be de- 
scribed as clean cut. Severe reactions have been ob- 
served following blood transfusions, even though ap- 
parently satisfactory matching had been accompIi.shed 
beforehand. Bender and Traum have described ana- 
phylaxis folloiving blood transfusion ivhich they at- 
tribute to serum idio.syncrasy. Waldbott in dc.«cribing 
a case which reacted to feather extract, states that the 
reaction was not typical or similar to that following 
injection of pollen extract. The feather extract, which 
he belie%'es to have been given intravenously by acci- 
dent, g.ave rise to a severe migrainou.s headache with 
vomiting and cloudj" spots before the right eye, mani- 
fe.stations which the patient had frequently experi- 
enced before. The same type of reaction occurred in 
his case who was given therapeutic extract for eczema, 
resulting in a severe generalized urticaria. 

It i.s interesting to note that Lamson found in his 
survey (up to 1924) only two reported ca.«cs of anaphy- 
la.xis from substances other than serum. In 1922, 
Cooke dc.=cribed a case of shock occurring from liquid 
glue applied as a diagno.slic skin test. The other case 
was a per.sonal observ.-ition by Lamson of shock from 
diagnostic skin test which he thought to be due to 
ovomucoid. In the surveys reprc.sentwl herein there 
arc only .35 cases of serum shock, representing 52 per 
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cent of the entire series. Of the remaining cases 27 
or 38 per cent of the total were shocked from protein 
other than serum, while 7 or 10 per cent of the total 
were shocked from non-protein substances. 

Although the literature as briefly reviewed above 
would indicate that severe allergic shock and death are 
e.xtremely infrequent, we have felt that in view of the 
widespread use of allergenic materials the possibility 
e.xisted that the phenomenon was much more frequent 
than appeared. This would be especially likely to be 
the ease in view of the natural disinclination that many 
would ha%'e towards reporting unfortunate experiences. 

When therefore, in 1935, one of us was demon- 
strating an exhibit on allergic shock at the meeting of 
The American Jledical Association, an effort was made 
to intendew as many as possible of the doctors who 
stopped at the booth, concerning any e.xperiences that 
they had had or had knorni of among their colleagues. 
While this was purely a random selection the possi- 
bility must be acknowledged that a physician who had 
had an unfortunate experience of this tj’pe would be 
more likely to stop at the booth. 

A total of 50 physicians was intendeived, 25 of 
whom had either personally observed severe shock or 
knew of such cases among colleagues in their home 
towns. For obvious reasons names and addresses were 
not asked but as much information as could be was 
obtained from the informants. 

Two tjqies of case were e.xcluded; those that had 
been reported in the literature, and those of what %ve 
term "severe allergic reaction.” A severe case of 
urticaria or even asthma following the administration 
of an overdose of pollen extract is a severe allergic 
reaction but is not .shock. We feel that allergic shock 
is a much more ex-plosive affair, developing with ex- 
treme rapidity, once it has started, and due in all 
probability to a quite generalized tissue edema, in- 
cluding interstitial edema of the lungs, and due to 
almost universal increase in capillaiy permeability. 
The mechanism is probably quite similar to that re- 
sponsible for urticaria and differs principally in its 
extremely wide.spread dnstribution. It should be borne 
in mind that the capillaries of the muscles alone in the 
average man have a total area of approximately G,300 
square metens, or more than 3,000 times the area of 
the entire body surface. It has been stated that in the 
absence of restraining forces, the entire plasma volume 
could pass from the capillaries into the body tissues 
within ten seconds. (Editorial: “Capillary Pressure 
and Capillary Permeability.” J. A. M. A., 103:920, 
1934). With this in mind persons were asked par- 
ticularly regarding the presence or absence of urticaria 
and asthma. While some of those interviewed were 
uncertain the number who stated definitely that the 
symptoms were not inaugurated with urticaria or 
asthma was surprisingly large. This will be brought 
out below. 

Some reactions, notably those to drugs are probably 
not allergic but are included for general interest and 
because they were mentioned. 

In an effort to provide some sort of a check on these 
random interrogations and to see whether sampling 
of a slightly different type of population would give 
materially different frequencies, one of us repeated the 
procedure in the autumn of 1935 at the meeting of 
The Medical Society of Virginia. Twenty-five physi- 


cians were interrogated, of whom 14 described cases 
of shock. 

The information obtained is briefly summarized m 
the accompanying table. 

Some of the more interesting cases rvere described 
as follows: 

SERUMS AND ANTITOXINS 

There was one death from plain horse serum given 
subcutaneously for postpartum hemorrhage. 

A boy had had tetanus antitoxin two years previously. 
On the second injection of antitoxin he developed typical 
anaphylactic shock. 

A person was given tetanus antitoxin prophylactically 
into the abdominal muscles. One minute later he developed 
angioneurotic edema of the face and wheezing. He could 
not breathe. He was given adrenalin with relief. Six days 
later he had regular serum sickness. Three years previ- 
ously ho had had toxin-antitoxin. During childhood he 
had facial eczema. 

The reaction in another case followed intracutaneous 
testing with 0.1 c.c. of tetanus antitoxin diluted 10 times. 
The reaction commenced before the dector could get the 
syringe cleaned. It consisted of nausea, vomiting, sneezing, 
asthma and urticaria. Treatment with adrenalin resulted 
in prompt relief within half an hour. 

A cook had diphtheria. There were twin daughters in 
the home. One of them had been subject to hives. The 
father, a physician, gave the second daughter, not subject 
to hives, 1000 units of diphtheria antitoxin prophylacti- 
cally. She was dead in five minutes. 

A child had diphtheria and the physician decided to im- 
munize the entire family. The father dropped dead. 

A colored boy with diphtheria received antitoxin. There 
had been no previous serum administration. He went into 
collapse within three minutes. There was no urticaria. 
He received adrenalin with subsequent recovery. Four 
days later he had serum sickness. 

A patient with scarlet fever was given erysipelas strep- 
tococcus antitoxin. The intracutaneous test had been 
negative. He received 2 c.c. intravenously over a period 
of ten minutes. “One hour later” ho had a severe i-eaction 
with cynnosi.'., respiration 45, pulse thready, blood pressure 
120, going later to 70. Relief was obtained after about 45 
minutes with adrenalin. There was no allergic history and 
no previous serum injection. 

Scarlet fever antitoxin was given to a patient who had 
previously received serum of some kind. Within five 
minutes he was in collapse and pulseless. He was given 
adrenalin and recovered from the acute response but died 
later from the scarlet fever. 

A patient with pneumonia was given anti-pneumococcus 
serum which was very promptly followed by coma. The 
pulse was very slow. The physician thinks that the condi- 
tion may have been psychic. 

POLLEN EXTRACTS 

A physician had been giving himself his O'wn shots of 
pi-ophylactic ragweed pollen extract. He was toward the 
end of the series. He had a typical shock type of reaction 
without urticaria, hay fever or asthma. This began w-ithin 
five minute.s after the injection. The physician stated that 
if he had waited five minutes longer he could not have left 
his chair to get the adrenalin. Prompt relief was obtained 
in ten or fifteen minutes following adrenalin injection. He 
has not taken any treatment since. He had taken courses 
of treatment for the five previous years, but had never 
obtained extremely good results. 

A traveling man had been in the habit of rushing into 
various doctors’ offices, wherever he happened to be, get- 
ting the doctor to give him a shot of pollen extract and 
wen promptly rushing back to his car and driving on. 
One day he followed this customary procedure in a small 
West Virginia town. After he was back on the road he 
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went into shock. He did at las-t manapc to Ret to a farm 
houFe from where a physician was called. 

-A patient received hi.s fifth injection of rairwced extract. 
He promptly went into coma and respiration ceased. He 
wa.s pulseless. The patient eventually recovered. The doctor 
foehs confident that thi.s was not p.sychic. 

A patient wa.s bcinR desensitized with ragweed extract. 

' Injections were piven every third day. Within one minute 
after the fourteenth treatment the patient collapsed, with 
loss of sphincter control and coma. During recovery he 
commenced to have hives. During shock the pulse and 
rc.spiration were slow. Treatment was given with adren- 
alin, with recovery in 30 to GO minutes. The next day he 
was entirely himself again. 

A patient had been receiving perennial ragweed treat- 
ment with two injections monthly. He missed one do.se 
and at the end of thirty days came in for treatment. He 
was given the usual 0.1 c.c. of 1 33 concentration. He 
walked to his office five minutes away and then promptly 
v,-ent into coma. Ho had enough intelligence to take an 
ephedrin capsule before losing consciousness and his as- 
sistant applied a tourniquet. One hour later he was en- 
tirely all right. No adrenalin was administered. 

A patient had been receiving injections of ragxvoed oil 
for ragweed dermatitis. He went into shock within two 
minute.s which was followed by severe abdominal pain and 
extreme headache whenever he would raise his head, all of 
which la-sted about five hours. He did not lose conscious- 
ness. There was little urticaria and no asthma. Follow- 
ing this his ragweed dermatitis was entirely cured for 
several weeks. 

A patient was being desensitized with timothy extract, 
had left the doctor’s office and was working beneath his 
automobile. He had typical anaphylactic shock and had 
great difficulty in getting out from under the car to pro- 
cure aid. This was an early small dose of timothy extract. 

A woman, aged GO, had received preseasonal and co- 
scasonal pollen treatment for six or seven years without 
benefit. After an interval of several years without treat- 
ment she saw a now iloctor who gave her preseasonal and 
coseasonal treatment with very satisfactory results. A year 
Later, at the onset of symptoms, she received 0.1 c.c. of 
1 10.000 mixed ragweed. This was from the same bottle 
that had been used the previous year. Within thirty seconds 
she was comatose and in convulsions. The coma lasted 
about five minutes. This was followed by slight urticaria 
and pronounced asthma. Slie remained seriously ill for an 
hour and a half. Following thi.s one episode she had no 
further treatment for the season and had no hay fever. 
One year later, during the season she had ten or eleven 
coseasonal injections with good results. 

A case of anaphylactic shock occurred during desensi- 
tization therapy with e.xtraet of rose pollen. This was early 
in the treatment, the third injection. 

ALLERGY TEST MATERIALS 

A negro orderly in a hospital who received a scrtitch 
te.st with 3 per cent concentration of ragweed extract col- 
lapsed and went into coma within three minutes. Blood 
pressure wa.s S.G. PuLe was rapid and thready. Respira- 
tion was normal. He remained unconscious for half or 
three-quarter.'^ of an hour. He wa<= treated with adrenalin. 
L.ate during the period of collapse, before complete re- 
covery, ho developed urticaria. There were no nasal or 
bronchial symptoms. During the prcccwling three years 
he had had coseasonal treatment with perfect results, re- 
ceiving only three or four injections each sea.son. 

The wife' of a farmer inhaled large quantities of smoke 
when the barn burned down. Thereafter .she would always 
have attacks of asthma when wood fires were lighted in 
the fire place. She wa.s te-stwl with c.xtract of wood smoke. 
Extract of wood .smoke is prepared commercially for the 
curing of ham. Following the scratch tc't she promptly 
went into collapse but rccovere<l. 

In another c.ase scratch test with streptococcus vaccine 


had been negative. The s.amc material was then tried in- 
tracutancously. A systemic reaction followed within si.xtv 
seconds. This was accompanied by asthma and urticaria 
It lasted for two hour.<i and required a total of 3 c c of 
adrenalin for relief. 

An intracutancous test with 0.05 c.c. of concentrated 
horse serum, preliminary to the administration of antitoxin 
resulted in death within five minutes. There had been no 
prcx’lous sci-atch test. 

An intracutaneous test with 1/10,000 dilution of annual 
sage extract promjitly resulted in a very strong inlra- 
cutaneous reaction with genemlized itching, generalized 
urticaria, brassy cough, asthma, blood in the sputum ami 
x'omiting. Adrenalin had to be administered ever}- 50 
minutes throughout a period of txventy-four hours. The 
reaction was followed by an anuria, after which so much 
albumin appeared in the urine as to produce a solid clot 
in the test tube. The patient received a total of 00 injec- 
tions of adrenalin. As the physician e.xprc.sscd it "all of 
her mucous membrane were involved including the kid- 
neys.” 

FOODS 

A doctor described two instances of collapse in infants 
when first given cow’s milk. In each case the child 
vomited, became very pale and the family thought ho wa.s 
dead. One of these children had no hives, the other had 
hives during recovery only. 

A ease of anaphylactic shock was dc.seribcd following 
the eating of egg. This boy had been to a Thanksgiving 
dinner and ate some mashed potatoes to which egg had 
been added. The child went into coma, two or three doctors 
were called and three hours elapsed before recoveiy. 

A man sensitive to ragweed promptly went into shock 
without asthma or urticaria following the eating of wild 
honey. The physician is of the opinion that it was due to 
the ragweed pollen in the honey. It is well known that 
bees deposit quantities of pollen in honey. 

After the eating of a single cherry a woman promptly 
experienced angioneurotic edema of the mouth and edema 
of the larynx. She had had a similar experience from a 
blackberry pie at another time. Adrenalin gave relief on 
both occasions. This xvas early in the days of adrenalin 
therapy and the physician gave her 2 minims of 1 HOOO 
intravenousl.x'. Thereupon ho thought that she died. “She 
stitfened out, took a long breath, and was all right.” 

DRUGS 

A man, aged 55, knew that even the touching of his lips 
with a.spirin would result in cyanosis and a.sthma within 
thirty seconds. On an occasion ho had a headache and a 
friend gave him a powder which, unknown to him, con- 
tained aspirin. This re.sultod in a severe reaction which 
lasted fix'C hours and required several dosc.s of adrenalin. 

I’owdcrcd aspirin was applied to the throat following 
tonsillectomy, in a man of 35 ycar.s. It promptly produced 
intense dyspnoea and cyanosis. The patient cried out, 
"My God, what did they give me?” He had had similar 
experiences previously from aspirin. Adrenalin adminis- 
tration xvns followed by recovery. 

A five grain aspirin tablet caused prompt .shock, collap>'e 
and cyanosis. There was no urticaria. There was .some 
subsequent pulmonary edema but no asthma. Adrenalin 
administr.ation resulted in recovery in a few minute.';. The 
patient had had aspirin before but never xvith .severe 
symptoms. 

An asthmatic patient with low blood calcium was re- 
ceiving c.aleium gluconate intravenously. At about the 
time when he commenced experiencing heat in hi.s mouth 
he broke out into a cold sweat and according to the doctor 
went into typical shock. Treatment was with adrenalin 
and recoverj- was .slow. 

A colored woman received an injection of neoarsphen- 
amin. She had had several previously. To this one .she 
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Table I 

Method of Administration 


Substnucc 

Number 

of 

Cases 

Intram. 

Intrnv. 

Oral 

inhn* 

Intion 

Ender- 

mai 

Subcut. 



Un- 

known 




Scraza 

35 

20 

2 



1 

22 



20 

12 

13 

11 

Morphine 

2 






1 






1 

Bee stmer 

* 











i 


Milk 

2 

1 









1 

1 


PoHcn 

Berumda errass 

I 






1 




1 



Glue 

1 





1 





i 



Egg white 

o 





2 





2 



Sod. iodid 

1 


> 









1 


Bismuth tartrate 











1 



Rabbit hair 

i 1 











1 


Pea green 

) , 










1 



Quinidinc 

hydrochloride 

' ! 1 

2 









1 


^Valnut 1 

> i 






I 




1 


BueWhoat j 





1 








Rjo I 

i ! i 

' 





1 






Feather o\tr. J 

1 ’ I 

1 1 









1 1 

Cold \accine j 

• ; . 

j 




1 





^ 1 


Wn9p sting 1 

" ! i 

i 






( 




Blom! 1 

" ' 1 

! ! 




1 2 


1 

( 

2 

Ovomucoid f 

I 1 

1 , 

i ‘ 

1 


J i 

1 ‘ 

1 

1 4 

! 

Aspirin j 

•I 1 

1 

1 

3 } 


1 

1 

i 3 1 

1 

1 

Hjdatid cj St 
punctured 

i t 

i ^ 

! ; 

1 

1 

J 

1 

1 

1 



■Gum ttc&cm 


' 1 


reacted with vomiting and collapse. Adrenalin ivas given 
with recovery. 

A death was reported five minutes after an intravenous 
injection of neoarsphenamin. 


BIOLOGICALS 


A woman was sensitive to veal, ragiveed, June grass and 
orchard grass. For an attack of menorrhagia she was 
given Antitutrin S. At once she developed urticaria, be- 
came cyanosod and went into shock. The doctor expressed 
it that she puffed up like a pouter pigeon. There was 
coughing and vomiting. Treatment was administered with 
adrenalin and it reguired four or five hours before re- 
covery. The urticaria persisted for four or five days. She 
had been tested with v'cal some time preidously and had 
reacted positively thereto by skin tc.st. She had avoided 
veal since childhood. This patient was subject to attacks 
of petit mal. 


Brook’s hemoprotein has been used as foreign pro 
therapy for sinusitis. In one case its administration 
followed promptly by severe constriction of the bronc 
muscle.s, itching of the mouth and scrotum. Reaction 
almost immediate. Adrenalin was given, ivith prompt 
iiet. There had been several similar injections previoi 
without untoward effect. 

Early in the course of intramuscular liver therapy a i 
intramuscular injection was given. The patient had pr 
ously taken liver extract by mouth. Within three mini 
she was pulseless and .syanotic. There was no urtica 
hives nor asthma. .She was treated with adrenalin, w 


prompt recovery. Other cases had been given the same 
batch of liver extract intramuscularly without untoivard 
results. 

INSECT BITES 

Two school girls, sisters, wore stung by bees. In both 
cases there was prompt '“spasm of the bronchial tree” 
during whicli they became intensely cyanosed and ivent 
into collapse. One had generalized urticaria and the other 
ilid not. Both were treated with adrenalin, with relief. 

A man, bitten by a bee, collapsed in the yard before he 
could reach the house. He had generalized edema with 
edema of the glottis. This was fifteen or twenty years ago 
before the advent of epinephrin. It required several hours 
for recovery. 

A woman standing in the kitchen door was stung by a 
bee. She collapsed before she could reach the dining room. 
Vhen reached she was in shock and pulseless. Treatment 
with adrenalin quickly relieved her. She had a similar 
experience a second time. 

A man wa.s bitten by eighteen or twenty bees, all of the 
sting.s being on the right arm. He died after forty-eight 
hours, following prolonged collapse. At autopsy there ivas 
generalized edema in the distribution of the right axillai-y 
artery and the right vertebral artery. He developed urti- 
caiia soon after he had been stung and this disappeared 
ei^nephrin treatment, but the patient did not 

One death was reported from a wasp sting 

d w s; bS 
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Tadle II 

CVfATs of Kerrrc anaphylactic i^hoch- or death 


SutfL'inf^ Cau'^injr 

Mfsle of Administra- 
tion or Contact 

Shock 

Death 

I fitrums and Antitoxin* 

^ j 

' i 

Hor?M? ?crum 

Suheutnnecusly 


1 

Horn** fw*rum 

Not known 



nntitoxin 

Intramuscular 



nntitoxin 

Not known 



Tetanus antitoxin 

Not known 


I 

niplithcrin antitoxin 

Therapeutic 

n 


Diphtheria antitoxin 

Therapeutic 


•> 

*■ 

Diphtheria antitoxin 

Trophylnctlc 


2 

Streptococcus nntitoxin 

Intravenous 

> 


J^enrJet fever antitoxin 

Not known 

> 


Aniiimeumococcus 

rerum 

Not known 

1 



Pollen Dxtracla 



It/ipvvcxsl extrnet 

Therapeutic 

' " 


Uatr'vcefi extract 

Therapeutic 



Timothy extract 

Therapeutic 

o 


IJose pollen extract 

Therapeutic 



' Kxtrncts for Allorsric 
Testintr 



Itnj»\votsl 

Scratch test 



Wooil >smoke extract 

Scratch tost 



OrrU r»*ot 

Scratch tc^t 



Strept'Koccus vaccine 

Intracutnneous 



Dure laclulhumin 

Intracutancous 

1 


House iIiHt 

Intracutanouus 



liorsc ^erum 
( undlhitisl) 

Intrncutnneous 


■ 

Annual rare pollen 

Intracutaru'ous 



1 Mule dntwlcr 

Intraculanoous 



! Tetanus nrtitoxin 

Intrncutnneous 

1 



TRANSFUSION 

The recipient was allcrc^ic to opfr. The donor ate cRprs 
about two hours before transfusion. After reccivinfr 75 
c.c. of blood the recipient e.\'pericnco(I severe dy.spnoea. He 
was placed in an oxy^jen tent and pivon adrenalin with re- 
covery. .-Vlthouph he had previou.sly had eczema ho had 
never had asthma before. Direct blood matchinp and 
niatchinp by proups had .sliown compatibility prior to the 
transfusion. 

PHYSICAL ALLERGY 

.•\ woman extremely sensitive to sunlipht was prepnrinp 
to take a bath. Her telephone which was in an up.slairs 
sun room ranp and she proceeded to an.swcr the phone, 
unclothed. She stood in the direct sunliehl talkinp for 
some time and then went into collapse. 

DISCUSSION 

Certain of the cases mentioned are probably not 
instances of nlleryic shock. Such are the reaction 
of anti-pneuniococcu.s .serum, which may have been 
psychic: that to r.afmwd oil tvhkh may )mve been 


Tadle II (Continued) 

Casc.-i of severe anaphylactic shock or death 


Suhstance Cnuvini; 

{ Itenction 

Motle of Administra- 
tion or Contact 

Shock 

Death ' 


by Sleuth 

i ' 

Milk 

InrcHllon 

1 

! 


Inre^tlon 

2 

1 

1 

Doer 

IniTc«ition 

1 

1 

Wild honey 

Inrcvtion 

1 

j 

One cherr>' 

Imv«!tion 

1 

} 

niackherry pfe 

inre-tion 

1 

! 

Honey 

Inrcstiun 

1 

i 

Soy bean 

InrcHtion 

1 

1 


Drucri 


i 

! 

Quinine 

Orally 

1 

1 

Aapirin 

Ornlly 

3 

' 

Novocain 

IntraurethralJy 


1 

loflircil oil 

Intraurcthmlly 

1 


Calcium pluconate 

Intravenou** 

1 

2 

Neoarsphennmin 

Intravenou* 

1 



niolouienh 



Antuitrin *'S” 

Subcutaneous 

1 


Colon hncUlu^ vacelno 

10,000 dose, 
intrnvenouiily 

1 

1 


“Brookn liemoproleln” 

SubcutnneoiK 

> 


Liver extract 

Intramuscular 

! ' 


Pecan extract 

Thentpculie 

I ‘ 



In«ect nitev 



Bee stlnjT 

Dito 

4 


Itw stintr 

Ilite 

1 

1 

S i 

Wasp fltinsr 

Bite 

1 

' 1 

PvhI bur 

Bite 

1 > 

1 

1 

I 

Transfusion ' 

) 

1 

1 Kri: In donor'a diet 

Intravenous 

i J 


1 Milk in donor's diet 

1 

IntravenouG 

1 


! 

! 

Physical Allercy 

* i 

' 1 

1 Sunlirht 
[ 

' ProionrtfJ expmure 

1 

' ' ' 


embolic; that to calcium pluconatc which' m;iy have 
been vasomotor; the neoar.splionamin reaction,«; the 
reaction to intramuscular liver extract; and the fatal 
bee .stinp cn.so which .sounds more like a viru.s or venom 
death than anaphylactic. 

In one or two cases there mipht he a ditrerenee of 
opinion a.s to whether we are dealinp with .severe 
allerpic reaction or true anaphylactic .shock. 

Such case.s are included, however, .since they well 
represent the differenl types of shock reaction which 
a phy.sician may at .«ome time encounter following 
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therapeutic measures. It seems probable that a poll 
of physicians, sufhciently large to possess statistical 
value, would show a lower frequency, but the fact that 
60 per cent of those interviewed had either seen or had 
first hand knowledge of severe reactions of this sort, 
would indicate that they are much more frequent than 
the literature on the subject would lead us to believe. 
Although parenteral medication has come into very 
widespread use and, considering its frequency, is 
rarely accompanied by untoward results, the risk 
should be realized and proper jirecautions should 
always be employed. 

PRECAUTIONS 

The precautions whicli will do much tmvard prevent- 
ing untoward reactions are tabulated below as they 
appeared in the exhibit referred to above. 

A B C OF PREVENTION 
Allcrffif Co}isciniis)irx,i. Before injecting a foreign sub- 
.stance enquire concerning; 

Idiosyncrasy 

Foods, drugs, .‘:era, horsc.s, etc. 

Allergic hi.story 

A.sthnia, hay fever, urticaria, migraine abdominal 
allergy. (In order of importance) 

Family history of outspoken allergy 
Previous medications and reactions thereto (cspccinlly 
scruni.s) 

IScforchand. Make preliminary diagnostic tests for 
idiosyncra.sy to biologicals: 

Skin 

Scratch followed by intracutnneous 
Conjunctiva 
Scrums and pollens 
Mucous membranes 
Drugs, foods, etc. 

Subcutaneous 

If in doubt give extremely small dose subcutaneously, 
and await reaction 

Core. Be .sure i)roposod dose is correct 
U.se an extremity for preliminary injection 
.Applj- tourniquet above injection if allergic reaction 
ensues 

Administer epinephrin in opposite arm 
TREATJIENT 

If lihocl ; /ins orotrrrd . Sgmpionis; 

Severe — within a few minutes 
Collapse 
Death 

Moderate — after several minutes 
Sneezing barrages 
Urticaria 
Asthma 
Vomiting 
Diarrhea 


First: 

Apply tourniquet above site of injection 
Inject epinephrin into opposite arm or above tourniquet 
— repeat if necessary 
Provide complete rest 
Apply cold to skin if there is urticaria 

Later: 

When relieved, release tourniquet temporarily 
Reapply on return of symptoms 
Keep alternating, release and reapplication until symp- 
toms no longer appear after release 

Treatment of nhstractivc asphyxia. In bronchial asthma 
and asthmatic bronchitis: 

Find and remove offending allergens 
Bronchial relaxants 
Epinephrin 
Ephedrin 

Atropin derivatives 
Expectorants 
Oxygen 
Bronchoscopy 

In angioneurotic edema of air passages: 

Epinejihrin 
Cold applications 
Intubation 
Tracheotomy 

Diagnosis is important : 

“Not all that wheezes in asthma” 

Use available aids such ns X-ray, bronchoscopy, etc., to 
be certain that the cause is not 
Foreign body 
Malignancy 
Aneurism 
Infection, etc. 

Desrnsithation. When scrum te.sts are positive, and yet 
the patient must have serum: 

Dilute the serum, serially lOx: lOOx: lOOOx: 10,000x 
Scratch skin with these serial dilutions 
Start dc.sensitizntion with that dilution which just fails 
to react positively 

Give injections hypodermically every half hour 
Have epinephrin and tourniquet at hand 
Alway.s give de.sensitizing doses in extremities 
Double the strength of dose each time, going up through 
the .several dilutions 

If treatment must bo given intravenously it is usually 
.safe to .start half hourly intravenous injections after one 
has passed the dose of 2 c.c. hypodermically. 

Start the intravenous treatment with one-tenth c.c. or 
less. It is also well to drop back to a somewhat more 
dilute extract 

Continue doubling the do.so until the proper total dose 
has been administered 
The above program holds in most cases 
A few who appear to be congenitally hypersensitive to 
.serum, appear not to tolerate even this method of dcsensi- 
tization. 
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The Clinical SigniFicance of Indicanuria* 

Bj/ 

HORACE W. SOPER, M.D., F.A.C.P. 

ST. LOUIS, MISSOURI 


A REVIEW of the literature of indieamiria dis- 
elo.ses tliat much confusion exists. The physi- 
ologic chemists do not apreo in their conclusions and 
many clinicians decline to accept indicanuria as a 
clinicJiI entity. The prevailing opinion among gastro- 
enterologists aiipear.s to be that o.xcoss of protein m 
the diet and constipation are the chief etiologic factors. 
Underhill and Simpson dl conclude “that phenol and 
indican excretion bear quite a difforent relation to one 
anotlier. That constipation overshadows the eflcct of 
diet and causes a large increase in the e.xcretion of 
both indican and phenol.” rileat ingested in large 
qiiantitie.s, caused a marked increase in both sub- 
.stance.s. Morgan (2> noted that indicanuria was 
greatly increa.sed in typhoid, iieritonitis, and cholei'a. 
In true autointoxication, indican rarely disappeiH's. 

Segal C!) found no correlation between constipation 
!ind indican e.xcretion. Verbrycke (-1.) considers indolic 
autointoxication a very real entity, and is independent 
of con.stipatioii. Diet will not alter the condition .and 
aeidophilii.s treatment is useless. Plansker ('.) found 
large indiean eontent in the fir.st and second months of 
life. Constiitalion of the patient .'^eems to be the great 
f.'ictor. It i.s incren.sed in infections and diarrheas. 
The administration of sugar cau.scd a decrease or dis- 
api)earance of the indican. Moowe.s (G) found a l.argc 
indican content in achylia ga.strica patienl.s. Haar t?) 
rt’commend.s high colonic lavage as treatment. Levin 
(8) e.Nclnde.s meat and eggs, and feed.s a diet consisting 
of cereals, vegetahle.s. fruit and milk. Becau.se of l.nek 
of sjirice. I omit many references. 

.Mv obj('ct in this paper is to jmesent my own clinical 
e.xpe’riem-e. In the year 1017. I determined that each 
patient'.s urine should he examined for indican regard- 
h-f< of the nature of the i!!ne.‘;s.+ The urine voided 
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during the night from bedtime to breakfast wn.s 
selected. Obermayer’s test was employed, designating 
one, two, three and four plus reactions. The number 
of patients examined since that time is 18,006. For 
the purpose of this study only those c.ases showing a 
“four plus” reaction were utilised inasmuch ns it is 
exceedingly rare to find a specimen of urine that doe.s 
not show “one plias,” and 1 wish to present only tlie 
.strongly po.sitive reactions. 15% (2700) of the total 
di.scloscd a 4 + indican reaction. Intensive study of 
this list of case.s revealed that patients suiTcring from 
practically every disease were included in the 4 + 
reactions. However, it gradually became evident that 
certain diseases predominated, e.ff. achylia yastrica, 
dvodcnul nicer, and "toxic” headache. 

The achylia yastrica cases numbered otlO. Ail of 
these patients were subjected to fractional stomach 
content analyses. Of this number 08%, revealed indican 
4 -r. Dietetic treatment and exhibition of full doses 
(4 c.c.) dilute HCl. corrected digestive symtitoms and 
greatly improved the patients’ general nutrition but 
had no effect in diminishing the indican content of 
the urine. 

The "toxic” headache case.s numbered COG. Ilead- 
aclios due to nasal sinus condition.s, eye disordcr.s, 
.syphilis, arterio-selerosis, allergy, hyperten.sion, etc., 
were excluded from this list. 85% revealed the iirc.s- 
ence of 4 -r indican. But 10% of the iiatient.s in this 
class Were affected with constipation. The headache.s 
were periodical in character usually accompanied by 
nausea, often vomiting, bad taste, and general depres- 
sion. Vertigo and mental sluggishness were frequent 
compiaint.s — in brief, tlie symptoms usually ascribed 
to "intestinal to.x-emia” or “biliousness." The dietary 
habit.s and food di.'-'criminntions of the patients were 
studied and finally the following rnipiric dirt-JhI w.t* 
evolved. 
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DIET LIST4: 

Breakfast: 

Fruit, raw and cooked 
Cereals with cream and sugar 
Coffee 
Limch: 

Choice of all fruits, raw and cooked 
AH vegetables, raw and cooked 
AH kinds of breads with butter 
Salads — French dressing 
Cheese and crackers 
Desserts — ^fruit and fruit ices 
Dinner: 

Roast, broiled and stewed beef, lamb and fowl 
Baked or broiled fish 
.Potatoes or rice 

Choice of green vegetables. Salads 
Choice of bread, rolls, muffins and butter 
De.sserts — fruit and fruit ices 
Special caution: 

U.«e sugar sparingly 
Use salt in moderation 
Eat an e.vcess of fruit and vegetables 
It will be observed that eggs and rich desserts par- 
ticularly egg and milk combinations are excluded from 
the dietary* This regimen is extremely useful and in 
many cases brilliant results were secured, however, 
diminution of the quantity of indican in the urine was 
a rare occurrence. i\Inny of these patients are bene- 
fited by periodic (every two weeks) dose of one to two 
grains of calomel at bedtime followed in the morning 
by magnesium sulphate solution. A family history of 
periodic headaches was secured in the vast majority of 
these patients. Regulation of colon function and 
geneiml hygienic supervision such as control of habits, 
exercise, re.st, etc., arc valuable adjuncts in the therapy 
of indicanuria or inte.stinal toxemia. 

The cases of Duodenal Ulcer numbered 1320. 60^^, 
of those patients had 4 + indican reactions. Dietetic 
treatment, of course, was exactly the opposite to that 
advised in the toxic headache patients, the diet con- 
sisting largely of milk and egg combinations. The 
indican was also persistentl.v present despite treat- 
ment. Many patients, obsen'ed after complete healing 
of the ulcer, milk and eggs being e.xcluded from the 
dietary, continued to show a *1 + indicanuria. 

As to constipation being a factor, I imvc records of 
six cases of megacolon with fecal retention of a week 
or more, which disclosed but faint traces of indican in 
the urine. Irregularity of dejections and complaint of 
gas pre.ssure wore the usual featiire.s. A majority of 
these patients employed enemas and cathartics in an 
effort to secure relief from the subjective symptoms. 

Five cases of colectomy for ulcerative colitis and 
general polyposis were .studied. Prior to the operation 
a 4 + indican was present in the urine of all of those 
patients. Some months or years later when good 
re.storation of health had occurred, urinalysi.s failed to 
di.sclose a trace of the former large indican content. 

Forty-two individuals in good health with no com- 
plaint of digestive disorders, headaches or vertigo, 
were found after a health audit to show 4 + indican 
reaction in the urine. 

TREATMENT 

1 have employed all the methods suggested by 
various clin icians and e.xperimentaiists, including Bui- 

ITh.. lin is of ron^o subjoi-t to woillficafion In conformity with re- 
nuircmcntR of the Inrtivldanl rntient. <ormii> swtn re- 


garian culture milk, acidophilus milk, Soricin, various 
intestinal antiseptics, exclusion of meat from the 
diet, only to abandon them as useless as far as dimi- 
nution in the indican content of the urine is concerned. 
These methods also failed to give the patient sj'mpto- 
matic relief. The diet-list given above with periodic 
doses of calomel and magnesium sulphate has been use- 
ful in relieving symptoms. Some patients show a de- 
crease in the indican content after a long course of 
mineral oil retention enemas. Cases of ulcerative colitis 
at times reveal a diminution of the indican after pro- 
longed internal use of large doses of bismuth sub- 
gallatc. 

COMMENT 

It is obvious that achlorhydria might inaugurate de- 
fective chemical digestive processes that would eventu- 
tally result in the production of large amounts of indi- 
can. The starch granule is not broken up, as noted in 
the poor chymification of the Ewald-Boas testmeal. 
The connective ti.ssue from a meat meal may be largely 
recovered from the feces. Furthermore, more inten- 
sive study of the achylia gastrica li.st of patients dis- 
closed that few of them suffer from the .symptoms 
usually present in the "toxic" headache class. 

The large percentage of 4 + indican patients in the 
duodenal ulcer list jiresenls a problem more difiicult to 
explain. The digestive process is good in duodenal 
ulcer, and no such defect e.xists as in achylia gastrica. 
We must consider that the remaining 40% of the duo- 
denal ulcer patients do not present excess of indican 
in the urine. 

Perhaps the class of patients who remain symptom- 
less regardless of indicanuria are endowed with more 
stable nervous s.vstoms, and develop immunity or re- 
sistance against the toxic elements. The larger loss- 
favored class which is susceptible to the toxin, suffer 
from the toxic headache .syndrome and are predisposed 
to the development of duoden.al ulcer. 

CONCLUSIONS 

1. The term "indican dyscrasia" is employed inas- 
much as the evidence indicates an inhoiuted tendency, 
and its persistence in the individual confirms the view 
that it is a constitutional disorder. 

2. A trace or 1 + indican reaction is rarely absent 
in any specimen of urine. Therefore, this study in- 
cludes only the strong 4 + reaction which is termed 
"indicanuria.” 

3. Indicanuria may be found in practieaH,v all dis- 
case.s, but is present in a large percentage of patients 
affected with duodenal ulcer, achylia gastrica, and 
"toxic” headache. 

4. Indicanuria (and such .symptoms ns may' be at- 
tributed to it) is amenable to general dietetic and 
hygienic treatment, but the reaction in the urine re- 
mains 4 + regardless of improvement in the patient’s 
condition. 
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SECTION V — Therapeutics 


The Pathology and the Treatment of Intestinal Amebiasis' 


By 

THOMAS T. MACKIE, M.D. 

NEW YORK, NEW YORK 


T T is .'I curious fact that a di.sease whicli affects from 
■* 5'; to of the peneral population should be 
largely unknown to or Ignored by a great proportion 
of the medical public. Yet this was the case with 
amebiasis up to the time of the Chicago outbreak. In 
part this was due to the widespread belief that the dis- 
ease was restricted to the tropics and the subtropics. 
In part it resulted from the erroneous conception, 
created by common nomenclature, that dysentery con- 
stitutes one of the outstanding clinical features of the 
infection. And in part it was the result of the difliculty 
if not the impo.ssibility of establishing the diagnosis 
e.'cperienced by the untrained obseiwer. 

Outside of the southeim states it is doubtful if more 
than a small proportion of practising physicians are 
aware of the e.\tremely varied clinical pictures which 
amebiasis may induce. Even when the infection is 
recognized there is too often a tendency to minimize 
its importance if acute symptoms are lacking. It is 
unnecessary to emphasize to anyone familiar with the 
disease the fallacie.® of this view. Infestation is invari- 
ably a.^soci.'ited with tissue damage. Serious complica- 
tions may arise without antecedent dysentery or even 
diarrhea. There is a real danger to immediate con- 
tacts especially if the infected person be a housewife 
concerned with the preparation of food for her family 
(1 ). 

IJi.scu.ssions of treatment, however, frequently are 
pes‘=imistic concerning er.adication of the infection al- 
thougli it is recognized that acute symptoms often may 
be controlled with relative ease. There is frequent 
nu'ution of reciirrcncc.s and so called resistant cases. 
It i.s probable that these difficulties may be e.xplained 
in one of several ways. The results of therapy in 
endemic area.s are nece.s.sarily unsatisfactory unless 
reinfection can be prevented. Knowledge of the de- 
tained pathology is too infrequently the basis of the 
therapeutic pl.an. Choice of the available amebicidal 
driig.s is not ba.^ed upon their difTering pharmacologic 
.actions. 

The not uncommon asymptomatic cyst-passer has 
created the impression that the oulamnrhn lustohjlica 
may e.si.st in the human intestin.al tract as a harmle.«s 
cctnmen.snl living in symbiosi.s with the host. Careful 
jiathojogic studies, however, have demonstrated the 
fnllncy of this concept. Thi.s ameba is invariably a 

C-ftroarw. I, 
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true parasite. Its presence is always associated with 
actual tissue damage, at the least, localized destruction 
of the superficial epithelium (2). In the milder cases 
this may not be evident without the aid of the micro- 
scope. In the advanced cases there is extensive and 
deep ulceration with widespread destruction of the 
mucosa. Clinically these two extremes represent the 
symptomless carrier and the serious case of acute 
amebic dysentery. Between these two pathologic ex- 
tremes lie the varying degrees of tissue destruction 
and invasion which are attended by the atypical clinical 
phenomena which constitute the composite picture of 
intestinal amebi.asis. 

The infection is transmitted by the ingestion of the 
encysted forms in food or drink. These pass through 
the stomach and upper small intestine to the terminal 
ileum or colon where e.xcystation occurs and a single 
four nucleate ameba is released. Subsequent develop- 
ment produces an eight nucleate organism which then 
divides by fission into eight motile trophozoites each 
posse.ssing a single nucleus. These motile forms, nr 
trophozoites, then attack the mucous membrane of the 
inte.stine, in part by a cytolytic sub.stance which they 
secrete, and in part by mechanical penetration of their 
pscudopodia (3). This combined action enables them 
to destroy the su])CiTicial epithelium and to enter the 
deeper tissues producing the ulceration which con.sti- 
tutes the essential pathology of amebiasis. The lesions 
are restricted to the colon except in rare in.stanrcs 
when the ilco-cecal valve and adjacent ileum may be 
involved associated with extensive invasion of the 
cecum. They may occur throughout the colon or be 
limited to certain areas. The commonest sites in the 
order of frequency are the cecum, ascending colon, 
rectum, sigmoid and appendix. When the ulceration is 
localized, the cecum and ascending colon are much 
more frcquentlv affected than the rectum or sigmoid 
Ot). 

The initial lesion consists of superficial destruction 
of the muco.sa without apiireciablc invasion of the 
deeper tissues. This is believed to be due largely to 
the .action of a cytolytic substance secreted by the 
amebae. At first the amebae lie only on the surface 
and in the lumens of the glands. The immcdiatel.v 
adj.acent epithelial cells degenerate, become necrotic, 
and di.sappear le.'iving a denuded .stroma. The gland 
crypts are stripped of their epithelium .and in many 
inst.ances packed with masses of trophozoites. This i.s 
accompanied by localized h.vperomia but without other 
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evidence of inflammation. Lesions of this type are 
almost certainly continually occurring in every earz-ier 
of the parasite but rapidly healing if the individual’s 
i-esistance is effective. i 

As multiplication of the amebae and pi'ogressive 
epithelial destruction occur, there is invasion of the 
interglandular tissue and of the submucosa wherp they 
ai-e to be found lying singly or in gi-oups. The immedi- 
ately adjacent tissue is cytolysed and amoi'phous. 
There is complete absence of polymoiTihonuclear in- 
filtration and of signs of suppurative inflammation. 
Not infrequently lymphatic channels and, small veins 
may be observed containing amebae within their 
lumens. With penetration into the submucosa, peri- 
phei’al invasion of normal tissues occurs, progressively 
inci'easing the area of necrosis. Thrombosis and de- 
struction of blood vessels impair the nutrition of in- 
tact overlying mucous membrane contributing to sub- 
sequent ulcer formation. Although the muscular coats 
of the intestinal wall offer a bai-rier to the deeper in- 
vasion of the amebae, this resistance is relative only. 
Extension into the muscularis occurs with degenei’a- 
ticn and lysis of the muscle fibei’s, and with the amebae 
lying singly or in nests throughout the affected zone. 
Lacking effective resistance on the part of the host, or 
adequate ti-eatment, the invasion may continue deeper 
ultimately to reach the peritoneum and to lead to pei'- 
foi-ation. 

The peripheral extension of the infection in the sub- 
mucosa leads to the foi’mation of a minute abscess 
cavity roofed by anatomically if not physiologically 
intact mucous membrane. Rupture of the abscess into 
the lumen of the intestine then produces the charactei'- 
istic “flask shaped” ulcer of amebiasis. When these 
ulcers are numerous and in close apposition, the peri- 
pheral invasion of the amebae beneath the mucosa 
tends to make them confluent and to form the lai’ger 
open ulcers so commonly encountered in this disease. 
Microscopic sections taken through such an ai'ea pre- 
sent a somewhat different appearance because of the 
inevitable secondai’y bacterial infection. Immediately 
adjacent to the ulcerated area the submucosa is thick- 
ened by edema, engorgement of capillaries, lymphocytic 
infilti’ation, and pi-olifez'ation of connective tissue cells. 
The signs of tissue necrosis become more prominent 
as the area of ulcei-ation is approached. The nuclei, 
swollen and pyknotic at the periphery, more centi'aily 
have disappeai’ed, and the normal structure of the 
tissue is destroyed. In the zone of necrosis the amebae 
are seen scattered or in groups, often lying within 
veins or capillaiues. In ai'eas where bacterial invasion 
has occurred there ai-e masses of polymorphonuclear 
leucocytes. The actual walls of such an ulcer are 
formed by the necrotic or degenerating remnants of 
the mucosa and submucosa or deeper structures if 
these have been involved. 

Although the essential lesion produced by endamoeha 
histolytica, is lysis without suppuration, secondary bac- 
tei-ial infection invariably occurs and may greatly alter 
the primaz-y pathologic picture. Thus when there has 
been extensive loss of the mucous membi-ane thez-e may 
be many areas where suppurative inflammation with 
dense collections of leucocytes and even discrete pyo- 
genic abscesses predominate. 

Healing of these ulcers occurs fi-om the peiuphery 
and, in the case of the smaller ones, is complete and 
without scar formation. The stimulus to connective 


tissue prolifez’ation however, results in extensive and 
often defoz-ming scars at the sites of the larger ulcers. 

The gross pathology of the colon varies greatly. All 
stages from the earliest and most superficial ez'osion 
of the mucosa to deep, even perfoz-ating, ulcers may 
occur together. The caz-rier even in the absence of 
dysentery or diarrhea may present not only the supez-- 
ficial lesions but deep ulcers as well. The clinical 
picture which accompanies this infection Is not the ex- 
pression of a particular stage in the pathology. It is 
the result of the extent of the lesions in the colon to- 
gether with the effects of secondaz-y bactez-ial invasion. 

In the early pz-eulcez'ative stage the mucosa pz-esents 
minute hyperemic and hemorz-hagic areas where supez'- 
ficial cytol5’'sis has occuz'z’ed. The eazdy stages of in- 
vasion and lysis of the mucosa and submucosa give z'ise 
to minute congested nodular areas projecting from the 
tops of folds of the mucous membz-ane. Some of these 
may show small openings thz-ough which a gelatinous 
fluid may be expressed which contains number’s of the 
motile forms of tz’ophozoites of endameba histolytica. 
With deeper and peripheral extension of the necrosis 
both the opening and the cavity are enlai’ged to form 
the typical “flask” ulcer. The surrounding mucosa is 
congested and hemorz’hagic. The edges are z’agged 
usually and the base composed of sloughing necz’otic 
tissue. Certain of the smallest ulcers, however’, which 
are confined to the mucosa may have a punched-out ap- 
pearance with shaz’p edges and compai’atively smooth 
and clean bases. These small ulcers are usually I’ound 
or oval in shape. 

The laz’ger ulcez’s are usually irregular in outline 
and extend into the muscularis or even deeper. They 
I’esult from the peripheral extension of the amebae 
thz’ough the submucosa and the coalescing of smaller 
ulcers to foz’m one large confluent process. These are 
chaz’actez’istic in appeaz’ance with irregular, raised, 
shaggy, and undez’mined edges. In a z’ecent pz’ocess 
the floor is composed of necrotic material, pus zind 
blood; in the older ones the floor is relatively clean. 
The bui’Z’owing of the amebae fz’equently leads to sinus 
formation beneath the mucosa. 

In advanced and sez’ious infections this same chaz’- 
actez’istic may cause extensive sloughing of the mucosa 
and sez’ious hemorz’hage. It is obvious in such a case 
that healing must be accompanied by extensive scar 
tissue formation and permanent defoi’mity of the 
colon. 

The frequent invasion of radicles of the portal 
system in the intestinal wall indicates one of the routes 
by which the amebae may reach the liver. With infec- 
tion of this oz’gan the adjacent hepatic cells undergo 
cytolysis. Peripheral extension occurs, with surround- 
ing hyperemia, lymphocytic infiltration, hemoz’Z’hago, 
and connective tissue proliferation. At this stage the 
gz’oss specimen presents small grayish brown moth- 
eaten areas in which the normal structuz’e has disap- 
peared. The developinent of true abscess of the liver 
z’esults from coalescing and extension of many of these 
small zones of necrosis. Unless bacterial infection has 
occurz’ed the contents of the cavity are characteristic — 
a thick grumous material having much the appeaz’ance 
and consistency of anchovy sauce. The connective tis- 
sue of the liver is resistant to lysis by the amebae. 
Condensation of the supporting structuz’e of the organ 
and new formed connective tissue tend gradually to 
limit the extension of the necrotic process and to form 
the dense fibrous wall which is found in the old amebic 
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liver abscess. Section through .such an ab.scess wall 
.shows an inner zone of more or less cytolysed necrotic 
material containing amebae, mononuclear cells, fibrin 
and erythrocytes. Immediately adjoining this is a 
zone of active connective tissue proliferation infiltrated 
with lymphocyte.s, and surrounded by a dense layer of 
fibrous tissue. The adjacent liver parenchyma is hjiier- 
emic and may show capillary hemorrhages. 

Study of the pathologj' of the disease thus demon- 
strates that the amebae are to be found simultaneously 
in three ditTorent situations. They are present in the 
colonic contents which they may leave to attack the 
mucosa. They are present on the surface of the mucous 
membrane and in the lumens of the glands in the 
earliest lesions where they destroy the superficial epi- 
thelium. In the older lesions they are deeply placed in 
the tissues of the intestinal wall and not in contact 
with the intestinal contents. Since this condition pre- 
sumably exists in the majority of individuals infected 
by endamoeb’a histolytica, it is possible to formulate 
an axiom of therapy. In order to achieve complete 
eradication of the infection, it is imperative simultane- 
ously to expose the amebae in the intestinal contents, 
on the surface of the mucosa, and deep within the tis- 
sues to lethal concentractions of an actively amebicidal 
drug. 

THERAPY 

Some of the numerous therapeutic preparations 
available are effective in sterilizing the intestinal con- 
tents. Others are effective against the amebae in the 
tissues. However there is no single one which com- 
pletely fulfills the throe fundamental therapeutic indi- 
cations. This can bo accomplished only by combined 
therapy. 

The drugs generally in use for the treatment of 
amebiasis fall into four groups: the alkaloid of ipecac, 
emetine and its compounds; organic ar.sonicals; 
oxyquinoline derivatives; and compounds of bismuth. 
Since these vary not only in their pharmacologic 
actions, but in their usefuliness and their dangers, it 
is desirable to discuss them briefly. 

Emetine probably is the most widely known of these 
drugs. It is used hypodermically as the hydrochloride, 
and by mouth as the bismuth iodide or the periodide. 
The latter have no advantages over the hydrochloride. 
Their use involves the .same dangers and in addition 
they are prone to cause severe nausea and vomiting. 
Whether given parcnterally or by mouth the drug is 
absorbed and is lethal for the amebae in the tissue.s. 
It is excreted slowly by the intestine and the kidney 
and in con.sequenco too long-continued do.sage carries 
the hazard of cumulative toxic effects. Emetine is a 
jirotoplasmic poison which in overdosage acts primarily 
upon cardiac muscle to produce myocardial degenera- 
tion. necrosis .'ind scarring. 

Because of its prompt effect in controlling the acute 
.‘symptoms of amebic dy.scntery it has enjoyed an un- 
de.sen’cd rcinite in the treatment of intestinal amebi- 
asis. Craig (5) has reported that eighty-five per cent 
of his ca«es treated by emetine alone showed continued 
infection. Yet its direct and cfTicicnt action upon the 
amebae within the tissues makes it one of the most 
important of .all the amebicidal drugs. Because of the 
dangers of cardiac damage, individual doses of the 
hydrochloride should not exceed a millogram per kilo 
of body weight per day, and the tot.n1 dosage should not 
!><• in e.vcc 'S of ten millifrrams per kih. This (ircifz 


should be used with great caution if at all in the pre.s- 
ence of organic heart disease. 

Various compounds of arsenic have been widely 
used. Like emetine they are not completely eflicient 
amebicides. Acute or chronic arsenic poisoning are 
not rare sequelae. Particularly is this true of stovarsol 
and treparsol. Recently a less toxic arsenical, car- 
barsone, has been developed which is more actively 
amebicidal (G, 7). It is absorbed from the ga.stro- 
intestinal tract and excreted in the urine. It is ad- 
ministered orally in dosage of 0.25 gm. twice daily for 
ten days and may he used in 2 per cent solution for re- 
tention enemata. This drug is contraindic.atod in the 
presence of hepatic and renal disease. 

The oxyquinoline derivatives contain approximately 
28 per cent of iodine which is o.xcreted in the urine. 
They are available under a number of trade names, 
yatren, quinoxyl, anayodin and chinofon (N.N.R.). 
These preparations have little if any toxicity although 
they appear to be somewhat irritating to the intc.slinal 
tract, in certain individuals increasing or producing 
diarrhea. This side effect can usually be controlled by 
rest or by small doses of opium without the necessity 
for reduction of dosage. They are actively amebicidal 
(8). However their action seems to be restricted 
largely to the amebae in the intestinal contents and on 
the surface of the mucosa since none of them are effec- 
tive in the case of amebic abscess of the liver. Tlie.so 
preparations are supplied as enteric co.atcd pills each 
of .23 gm. From two to four pills are administered 
orally three times daily before mc.als for eight to ten 
days. They may also be used in 1 per cent of 2,5 per 
cent solution for retention enemata. The solution 
should be freshly prepai-ed and not heated since this 
leads to decomposition of the drug. 

A somewhat similar compound, iodochloroxyquino- 
line, vioform (N.N.R.) contains about 40 per cent of 
iodine and about 12 per cent of chlorine. It i.s said to 
be a more effective amebicide than the other oxyquino- 
line derivatives fOl. Animals killed by a large single 
dose, however, .show some degree of liver necrosi.s. 
Consequently this drug should be used with caution 
when there is evidence of hepatic damage. It i.s .sup- 
plied in capsules containing 0.25 gm. each and .should 
be given in two courses of 0.75 gm. daily for ten day.s 
with a week’s rest between. This compound is irrita- 
ting to the rectal mucosa and cannot be used for reten- 
tion enemata. 

Various preiiarations of bismuth have been used in 
the treatment of amebiasis with the dual objeefive of 
eliminating the amebae and of controlling .severe diar- 
rhea and dy.sentoiA’. Their amebicidal activity is low 
and there is little rca.son now for their inclu.sion in the 
group of specific drugs. 

In comsidcring the problem i)ro.«ented by the indi- 
vidual who is infected by endamorhn histolytka it ha.s 
been customary to make an arbitrary distinction be- 
tween acute dy.senlery and diarrhea on the one hand 
and the relatively asymptomatic cyst pas.ser on the 
other. Different therapeutic mea.surc.s are discu.s.scd 
for each group as though the principles involved dif- 
fered fundamentally. Therapeutic failures are too 
often the re.sult of rule of thumb methoils. The known 
pathology of the disease is ignored. The ncce.ssily for 
simultaneous and efTective attack upon the ameb.'ie in 
the intestinal contents, on the surface of the mucous 
membrane, and in the tissues of the intestinal wall is 
forfcotten. Tf> be eSficieni, ireMmnnt must aeromplish 
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two ends. It must relieve the patient of his immediate 
symptoms, and even more important it must completely 
eliminate the infection. If it is recalled that the 
symptomless cyst passer may have actual ulceration 
and invasion of the wall of the colon it must be ap- 
parent that the carrier and the case of acute dysentery 
present fundamentally similar problems. 

Since no single drug is completely efficient, protozo- 
logic, in contradistinction to clinical, cure necessitates 
the use of combined treatment. Emetine, which acts 
primarily upon the amebae in the tissues and little if 
at all upon those in the intestinal contents, is indispen- 
sible, especially during the periods of diarrhea or loose 
stools. One of the preparations which is little absoi-bed 
must be used simultaneously to eliminate the amebae 
in the contents of the colon and on the surface of the 
mucous membrane. One of the oxyquinolin derivatives 
will accomplish this end. 

The patient with acute dysenteiT must be kept 
strictly in bed. The fluid intake should be lai'ge. The 
diet should be soft or fluid and relatively high in pro- 
tein and low in carbohydrate. Severe pain, cramps, 
tenesmus and diarrhea can be controlled by repeated 
small doses of opium as the camphorated tincture. One 
milligram per kilo of body weight of emetine hydro- 
chloride is given subcutaneously or intramuscularly 
each day for eight days. The intravenous route should 
not be used. During this same period, anayodin or 
one of the other oxyquinoline derivatives is given in 
full dosage by mouth. Each morning following a 
cleansing saline enema eight to ten ounces of a 2 per 
cent solution is given by rectum and retained as long 
as the patient is able.^ During its administration the 
foot of the bed should be elevated and the patient 
should be turned progressively from the back, to the 
left side, to the back and to the right side to aid dis- 
tribution of the solution through the colon. Following 
this period of active treatment proctoscopic examina- 
tion as well as change in the symptom picture usually 
indicates healing of the lesions. There is no specific 
means of treating the secondary bacterial infection. 
This phase of the problem can only be approached by 
improving the general nutrition of the patient, cor- 
recting anemia by massive dosage of iron or by trans- 
fusion if necessary, and by recourse to such other sup- 
portive measui-es as are indicated. Convalesence should 
be prolonged until both proctoscopic examination and 
barium enema indicate that healing is complete. 
(Barium enemata should be employed most cautiously 
during the “active stage” of the ailment) . 

The cyst passer whose symptoms are less urgent 
may be allowed more latitude. (However, it should be 
remembered that such patient is the one who spreads 
the disease ; prophylosis towards his contacts is here of 
the greatest significance) . A large percentage of these 
individuals undoubtedly has only superficial lesions 
in the mucosa without deep invasion by the amebae. 
The enlarged forms of themselves are capable of 
causing little or any organic damage. Many of those 
patients respond to one or more courses of carbarsone 
or of any of the oxyquinoline preparations. In other.s, 
however, subsequent stool examinations indicate con- 
tinued infection. -This must be accepted as presumn- 
tive evidence of more extensive lesions and of deeper 


»Many pratozoSIogists decry the employment of enemata of any nature 
Certainly, if an enema be given, one should employ a solution at t 
temperature of 105°-110° F. after the sUEtrestion of DeEivas, {Iltiiv 
ot i ennsyfvama), whose experiments demonstrated th.ct such tem- 
perature 18 the thermal death point of the protozoa. Editor 


invasion of the wall of the colon. And it constitutes an 
indication for recourse to the intensive method of com- 
bined treatment. 

It is the writer’s practice when dealing with the 
problem of the cyst passer to explain in detail the 
hazards of the infection and the limitations of ambul- 
atory treatment. If the patient so elects ambulatory 
treatment is tried, using carbarsone or one of the 
oxyquinoline drugs by mouth. No limitations of ac- 
tivity^ are required although the patient is warned 
against the use of alcohol and cautioned to avoid 
roughage in the diet. If, however, this approach 
proves ineffective, the patient is hospitalized for ten 
day's and subjected to combined treatment. This 
method of dealing \rith the problem of intestinal 
amebiasis has given excellent results. 

Although amebic abscess of the liver constitutes a 
large subject by itself, it may not be amiss briefly to 
refer to certain aspects of treatment. If the patholo^ 
is not complicated by bacterial infection, emetine in 
adequate dosage will sterilize the abscess cavity, pre- 
vent its further extension, and destroy viable tropho- 
zoides which may be present in other areas of the 
liver. The problem then resolves itself into the ques- 
tion as to whether or not the patient is able to absorb 
the necrotic contents of the cavity without further as- 
sistance. Falling temperature, diminishing leucocy- 
tosis; and progressive diminution in the size of the 
liver are favorable indications. MTien the mass of 
necrotic and cytolysed tissue is too great, removal of 
the contents by surgical methods is necessary. In the 
case of a large right lobe abscess simple aspiration of 
the contents frequently suffices. Needling of the left 
lobe however is hazardous because of the proximity of 
the pericardium. When an abscess has become infected 
by bacteria open operation and drainage are essential. 

Whatever the obvious site of infection it cannot be 
emphasized too strongly that two fundamental objec- 
tives must be reached : clinical cure — the patient must 
be relieved of his sy'mptoms; protozologic cure — ^the 
patient must be freed of his amebae. To accomplish 
these ends the pathologic anatomy must be visualized 
and the actions of the various available drugs must be 
understood. To insure effective treatment every patient 
should be kept under observation for one to two years. 
During this period careful stool examination must be 
made on thi’ee or four consecutive day's every two or 
three months. The patient may be assured of complete 
cure only at the end of such a follow-up period during 
which there has been no indication of persistent in- 
fection. 
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P RIOR to 1929, very few attempts had been made to 
dislinRUish between available carbohydrate which 
can be utilised and metabolized, and vnavailable car- 
bohydrate. The former con.si.sts of .starch and soluble 
supars sucrose, glucose and fructose. The latter is 
compo.sed chiefly of hemicelluloses and fiber or cellu-' 
lose. While the chief value of the available carbohj’- 
drate resides in its coloric equivalent, very little, if 
any, value, aside from its ability to form bulk, is at- 
tributed to the unavailable carbohydrate. 

In 1929, the British I^Iedical Research Council made 
available, through the work of R. A. McCance and R. 
D. Lawrence, tables giving the available carbohydrate 
values of many fruits, nuts and vegetables (1). These 
tables have been further supiilcmented by Widdowson 
and JIcCance (2) and by Bell, Long and Hill (3). 
While the chief value derived from the efforts of these 
worker.s lies in focusing the attention of nutritional 
workers on direct methods for determining the physi- 
ologically available carbohydrate of common edibles, 
sight should not be lost of jiossible values other than 
caloric that may be attributed to other factors resident 
in the foo(!.“ eaten. In this connection, it is not the 
pun)Ost* of this report to direct attention to the well- 
established values of the various vitamins and miner- 
als. but rather, to focus interest upon those carbohy- 
drates, the hemicelluloses and cellulose, which have all 
too bru.skly been put aside as of no value at all e.vcept 
for the possible advantage of bulk. 

The medical world is iiersistcntly, although some- 
what belatedly. attemi)ting to check an all too common 
overindulgence in such foods as spinach and bran. At- 
tention is being called to the spastic or irritable colon 
.•IS one of the effects of too much roughage. 

Cellulose and cell membranes are jiopularly supposed 
to .-idd bulk to the feces by virtue of their indigesti- 
bility and thus to counteract constipation by stimu- 
lating the wall of the gut to contract. With very high 
and e.vperimental cellulose diets the bulk of the residue 
is an important stimulating factor, but with average 
amounts quantitative considerations show that it can 
be only of minor imriortance. The average amount of 
cellulose, insoluble pentosans and cell membrane e.aten 
daily is about 12 grams (Rulmer). Fully half of this 
material is digc.sted and never reaches the feces. The 
rem.-iinder is insoluble in wafer and incapable, there- 
fore, of binding water so that this material can only 
increase the feces by about two per cent, not nearly 
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enough to elfect the bulk. Rubnor found that a m.m 
eating 519 grams of the finest wheat bread excrctctl 
feces daily weighing about 120 grams (wet weight). 
The addition of 50 grams of cell membranes in the 
form of powdered straw led to an excretion of fec.s 
weighing nearly 300 grams, but only 37 grams of the-o 
were coll membrane. The re.st was made up of cell 
detritus and products of glandular activity, including 
water. It is this mixture of substances that caused 
the increased bulk of the feces. Possible unabsorbed 
products of fermentative digestion of these cell mem- 
branes play a part in the incre.ase. 

This stimulation of the intestinal glands is not 
merely a function of the irritation caused by the in- 
soluble m.aterial of the coll membranes. Fruits and 
vegetables, for example, cause a very large increase of 
detritus, etc., in feces and yet the cell membranes Jirc 
rcl.atively well digested and contribute little bulk to tin.- 
feces. It would seem as though some chemical extract 
or i)roduct of decomposition were the chief stimulant. 
Very little is known of this subject and it appears to 
bo one on which i'e.seardi might be well repaid. Mc- 
Cance and Lawrence conclude the above discussion b.v 
saying, “It is therefore chiefly by virtue of the gland 
stimulation that coll membranes exert a la.xalive 
action. Clinical observation could never have iiroiight 
out this point, for it could never have difl'erentialcd 
between mere mechanical stimulation leading to in- 
creased transit and loose motions of large bulk, and 
stimulation of the mucus and other glands leading to 
increased bulk, and this, in turn, to increased transit." 

The purpose of this report is to de.scrihc expori- 
ment.s which are believed to add more light to the 
action in the body of certain derivitives of the .=o- 
called nuavailahlc carboh.vdrate, namely the heniiffl- 
lulose.s and poctin.s. In recent years, O'Dwyer (•)) -and 
Norris and Schr.vver (5) have shown that from plant 
material at least two hemicelluloses can he extracted 
which, upon hydrolysis, yield glucuronic and galaclur- 
onic acid. These two sugar acids exist in combination 
with the two pentoses, xylose and arabinose. In fact, 
the latter pentose, arabino.s-e, together %rith g.'dactur- 
onie acid form the basic part of the pectin mnlccub.-. 
The pectin molecule is now believed to give ri.“c to H 
galacturonic acid molecules. It ha.s been well known 
for the last fifty yeans that gl.vcuronic acid plays a 
very prominent i-ole in the detoxication mechani.sms of 
the body. In the body, it is said never to exist in the 
free -State hut in combination in such materials a' 
mucin, chondroitin, heparin fC), etc. It is constantif 
excreted in normal urine in small amounts conjugated 
with aromatic alcohols, phenols, kelone.s, acid.', ck-. 
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which are either products of metabolic activity, bac- 
terial activity in the body or the presence of various 
toxic materials in the ingesta. For the last three 
years in this country and for some ten years prior to 
this in Germany, raw apple pulp has been used with 
great success in the treatment of infantile diarrheas 
and dysenteries. Of the various constitutents of the 
apple, pectin seemed to be the mo.st logical component 
to which the greatest part of the therapeutic value 
could be ascribed. It possesses the properties of a 
hydrophilic colloid with great adsorptive qualities. 
Furthermore, it is capable of giving rise to galactur- 
onic acid upon being broken down. The question natur- 
ally arose as to whether or not this uronic acid acted 
similarly to glucuronic acid as a detoxicating mech- 
anism. Malyoth (7) was of the opinion that it would. 
This report provides evidence that such indeed is the 
case. 

For the purposes of this experiment six rabbits were 
used. They were so selected that their weights were 
as nearly identical as possible. The.v wore separated 
into tlirce groups of two each. Each rabbit was placed 
in a separate metabolism cage in order that the total 
urine output could be obtained. For three da.v.s the 
rabbits were fed o.atmeal ad libitum. It was hoped by 
this moans to reidace foods of variable and uncertain 
constitution by a food of uniform and known composi- 
tion. The reason for this was based on preliminar.v 
experiments in which it was found impo.ssible or very 
difficult to deplete rabbits of their glycuronic acid re- 
serves when green foods were ingested. Miller and 
Conner (8) and Biberfeld (f>) al.so observed that rab- 
bits could tolerate larger doses of menthol if fed 
greens. The fluid intake was limited to 100 c.c. of 
lUnger's solution given three times daily b.v stomach 
tube. One group of two rabbits received in Ringer’s 
solution one gram of [lectin. Beginning with the fourth 
day, these two rabbits together with two other.s, were 
each given one gram of menthol. On the fifth dav, the 
menthol was increased to l.tl.l grams, on the sixth day 
to Lfif) grams and on the seventh day to 2 grams. This 


provided for a total daily consumption of 3, 4, 5 and 6 
grams of menthol. 

Each morning the twenty-four hour collection of . 
urine was measui'ed and recorded. Urea and uronic ■ 
acid determinations were made on aliquot poi'tions. 
The uronic acid was determined by two methods. One 
was that described by Bang (10) modified to use the 
Shaffer-Somogyi copper reagent. The second method 
was that described by Link (11). Urea was determ- 
ined colori metrically by the use of Nessler’s reagent. 
The results of these determinations were recorded as 
milligrams per rabbit per day. (Table I). 

The evidence upon which is based the contention 
timt galacturonic acid (pectin) can be utilized by the 
organism in detoxicating menthol, is found in the urea 
and uronic acid e.xcretion. The first day of menthol 
administration followed a period of three days in 
which two of the rabbits receiving menthol had been 
getting also three grams of pectin daily. This pro- 
vided an opportunity for creating reserves. The re- 
sults for the first day show that the rabbits receiving 
pectin in addition to the menthol excreted nearly three 
times .ns much uronic acid as the rabbits getting 
menthol only. The total average e.xcretion of uronic 
acid by the pectin-fed rabbits was 25 per cent greater 
than that of the rabbits fed menthol only. 

Furthermore the protein breaktown in the pectin- 
fed rabiiits was les.s, indicating a protein-sparing 
action on the part of pectin. On the second, third and 
fourth da.v.s, the rabbits receiving menthol only ex- 
hibited an increasing protein c.atabolism while the 
animals getting the pectin in addition to the menthol 
.showed very little if any variation in the protein 
breakdown. The rapidly increasing metabolism of 
endogenous jirotein in the group receiving menthol 
only permitted a great increase in uronic acid produc- 
tion, great enough, in fact, to exceed, on the last day 
onl.v, the uronic acid production of the group getting 
pectin. In view of these results, the sole source of 
uronic acid cannot be entirely from the glucogenic 
amino acids liberated by endogenous protein cata- 
bolism. The administration of preformed uronic acid 
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provides a better source of detoxicating material since 
it conserves body protein. 

A compari.son of the average urea excreted by tlie 
three group.s during the experimental period shows 
that the groups receiving Ringer’s solution only ex- 
creted the least. These animals were on a purely 
starvation basis. The rabbits getting menthol only 
excreted 75 per cent more urea while those receiving 
both menthol and pectin wei’e intermediate, excreting 
only 40 per cent more. A comparison of body weight 
losses shows the same relationships. Thus both groups 
getting menthol catabolized more body protein than 
the group on the starvation basis. Jlenthol therefore 
stimulates the breakdown of body protein. This may 
be taken as an illustration of what is meant by the 
toxic breakdown of this material. Pectin is able to 
reduce this effect. 

This experiment, which is typical of many, demon- 
strates the fact that galacturonic acid is capable of 
forming conjugation products with toxic materials in 
the same manner ns glucuronic acid. In addition, it 
shows that pectin in as small daily doses as three 
grams exerts a definite protein-sparing action. This 
work definitely establishes for the first time the nutri- 
tive value of pectin and places additional importance 
upon those foods which are good sources of this ma- 
terial. 

In view of the importance of these findings, it was 
deemed advisable to determine the reliability of the 
method used by testing the detoxicating value of chon- 
droilin. a substance containing glucuronic acid as the 
prosthetic portion of the molecule. 

For three days, six rabbits wore given two grams 
of menthol. They wore allowed no food. Table II 
show.s that during this period there was a marked de- 
crease in uronic acid output. There was also a gradual 
increase in protein catabolism. Beginning with the 
fourth day, four grams of chondroitin was admin- 
istered along with the menthol. Immediately there re- 
sulted a marked increase in uronic acid output and a 
<limimition in protein breakdown. By the second d.ay 
of chondroitin fccdingL diarrhea had become so .severe 
that three of the r.abbit.s died. The e.xperimont was 
therefore di.scnntinued. There can be no doubt, how- 
ever. that chondroitin is effective in combating men- 
thol intoxication and that the method employed is 
capable of conclusively demonstrating this. 

.A.s noted above, chondroitin is cap.able of causing a 
marked incrca-'o in intestinal activity. This was noted 
by Cr.andali il2) .nl«o. Work in thi.s laboratory with 
pectin showed that it. too. has marked stimulative 
pmptTtie.s. In fact, one rabbit died from inte.stinal 
g.ingrene developing .ns a result of an intussusception 
involving 10 centinuter.s of gut. Ivy 115) has noted 
the i.ixativc in'lii* nee of mucin. These three materials 


resemble each other chiefly in their uronic acid com- 
ponents. It does not seem rcasonnbie th.nt the lax.ntive 
effect is due to the protein fraction. Perhaps the l.nxa- 
tive ‘ effect of the hemicolluloscs and pectins noted 
previously is due to their uronic acid content. 

The r.nbbits dying from menthol intoxication e.x- 
hibited gross lesions exclusively limited to the muco.'!n 
of the ga.stro-intestinal tract. Ulcerative and hemor- 
rhagic defects were commonly found in the stomach, 
duodenum, g.all bladder, small and large intestine. The 
uniform nature and distribution of these lesions h 
suggestive either of a distui’bance of mucin synthesis 
or an e.xccssive breakdown once it is formed. In either 
event it appears that the demand for glucuronic acid 
is so great that the body cannot supply an amount 
adequate for detoxication purposes and, at the same 
time maintain a normal gastro-intcstinal mucosa. 

In this connection, it seems pertinent to add that 
any defect in the ability of the body to conjugate 
uronates as, for example, liver injury: any reduction 
in the intake of preformed uronic acid or an excessive 
production in the body or introduction into the organ- 
ism of toxins so tlmt the balance between .synthesis 
and conjugation on the one hand and toxin accumula- 
tion on the other is upset, will result in a severe injury 
to the gastro-intestinal mucosa. In this respect the 
hemicelluloses and pectins have a nutritive value that 
is dearly not caloric. 

In conclusion it may be said that galacturonic .acid 
plays a role similar to that of glucuronic acid in the 
detoxication meclmnism. Furthermore, sugar acids 
from preformed sources are of greater v.aluc to the 
organism than those produced by synthesis. Sugar 
.acids from preformed sources are therefore definitely 
sparing in their function while those produced by 
synthesis in the body represent a sacrifice of body pro- 
tein and other essential precursors. It is obvious that 
such a sacrifice is self-limited. Foods containing hemi- 
cellulosc and pectin, therefore, have a value separate 
and distinct from c.aloric considerations. From the 
nutritional standpoint, it seems desirable to niodiu 
the meaning of the term nnavailahlr carbohydrate. 
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Phenolphthalein Studies 
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A S “substances do not act unless they are soluble 
and in solution,” the solubility of medicinal sub- 
stances is of great importance: not only from the 
standpoint of administration of the medicament to 
the patient, but also from the standpoint of an under- 
standing of the laws underlying the action of such 
substances upon living things. 

WATER SOLUBILITY 

We find that phenolphthalein is soluble at 25° C. in 
distilled water merely to the extent of 0.3 mgm.-% 
or 1 :333,333, and that it retains this solubility at all 
degrees of pH-ion concentration from 1.1 up to 8.2. It 
may well be questioned whether phenolphthalein in this 
dilution has any biologic effects and experiments are 
in progress to answer this question. 

In order to get more of phenolphthalein into aqueous 
solution, one may proceed in various ways: one may 
raise the hydrogen-ion concentration. Crystalline 
phenolphthalein dissolves at: 


VH 

Solubility 

8.8 

0.6 mgm.-% 

9.0 

1.1 mgm.-% 

9.2 

1.7 mgm.-% 

10.0 

14.0 mgm.-% 


Curve 1 (Graph 1) shows this relation. 

Obviously the soluble sodium phenolphthalein is not 
formed to any extent from the crystalline phenolph- 
thalein at room temperature until the critical point of 
pH 9.0 is exceeded. 

The following method was employed in the determi- 
nation of solubility: 25 c.c. of buffer solutions of 
various degrees of hydrogen-ion concentration were 
saturated with excess of phenolphthalein by means of 
prolonged agitation in a shaking machine for several 
(usually three) hours. The solution was then filtered 
through a hard filter (Whatman No. 50) and the 
filtrate estimated for phenolphthalein: using equal 
volumes of filtrate and N/10 NaOH V.S. for the de- 
termination. For comparison we used a standard solu- 
tion consisting of the same volume of N/10 NaOH and 
corresponding buffer solution, to which was added a 
0.01% phenolphthalein solution to the point of color 
equality. 

In view of the fact that the laxative action of 
phenolphthalein occurs at body temperature and the 
influence of temperature on the solubility of phenol- 
phthalein might be of importance, we repeated the 
study with the buffer solutions of different pH values 
at a temperature between 38° and 40° C. by keeping 

*Prom the Lahoratory ol Pharmacoloey and Therapeutics of the Col- 

Jejre of Medicine, University of IlJinois. 
tAssisted by a grant from Phenolphthalein Research, Inc. 
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them in a constant temperature bath and with occa- 
sional agitation after excess of phenolphthalein had 
been added. Curve 2 (Graph 1) demonstrates the 
difference, which is very slight (0.6 mgm.-%) . 

From this it will be seen that crystalline phenol- 
phthalein is only slightly more soluble at body tem- 
perature; and it may welt be questioned whether a 
solution of phenolphthalein as dilute as 6 per million 
has much effect upon living tissue. 

“WATER SOLUBILITY” OF COLLOIDAL 
PHENOLPHTHALEIN 

We are therefore faced by a mystery that might 
possibly be cleared up by the fact that a slightly 
soluble substance is the more soluble, the greater a 
surface it presents to the solvent. This raised the 
question whether there might not be a “colloidal” 
phenolphthalein of a much higher solubility rate, that 
might be produced in the bowel, to account for the 
cathaiffic action. 

We have prepared colloidal phenolphthalein (1) by 
adding protective colloid (gelatin) to phenolphthalein, 
freshly precipitated in colloidal form, and find that the 
solubility of colloidal phenolphthalein is much greater 
than that of the crj-stalline vaidetj'. This is shown by 
line 3 (Graph 1) which was obtained in a manner 
somewhat different from the one that was used in de- 
veloping cuiwes 1 and 2 (Graph 1). The different 
procedure was necessary because of the impossibility 
of filtering the colloidal solution. We therefore esti- 
mated the amount of dissolved phenolphthalein by a 
direct matching of color as compared with an alcoholic 
.standard solution of phenolphthalein added to fluid of 
the same pH-ion concentration. The broken portion of 
line 3 indicates that below pH 8.0 there is practically 
no color. Diffusion e.xperiments (the results of which 
are represented by the broken line) indicate that a 
considerably greater amount of colloidal phenolphtha- 
lein is in solution than in case of the crystalline form. 

The water solubility of phenolphthalein is also raised 
to a high degree when we add to water drop by drop 
a dilute (1%) solution of phenolphthalein in alcohol, 
as is practiced in the use of this substance as an indi- 
cator. This process gives the solubility and color 
reactions we consider characteristic for colloidal 
phenolphthalein, i.e. it strikes a pink color with a 
solution of sodium bicarbonate at pH 8.0. That we 
actuallj^ have to deal with colloidal phenolphthalein is 
shown by the fact that, after addition of a few drops 
of a 1% alcoholic solution of phenolphthalein to water, 
the pink reaction with sodium bicarbonate solution dis- 
appears after standing for a day or two. This is some- 
what longer than is the case ivith colloidal phenol- 
phthalein prepared by saturating a sodium phenol- 
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pH of solvent 

Graph 1. 

phthak'in solution with CO.. Porhapa this is because 
it is in neutral .solution without the presence of an 
ionired salt, which would tend to “salt out” the colloid. 

On jjrolonKcd (Vy day.s’) ahakiuK of phenolphthalein 
with water (with aid of .shnkiuK machine), one secures 
an opale.scent fluid that is richer in phenolphthalein, 
containing O,n00.">l Gm. per 100 c.c.. This fluid cannot 
he ch'ared by fdtration unless one repeats the filtration 
many time.':. That this is merely a fine suspension of 
micnx-ry.'.talline and not colloidal phenolphthalein is 
shown hy the fact that it does not pive the pink color 
with sodium bicarbonate. That prolonged shaking has 
not actually increa.'-ed the solubility of the phenol- 
phthrdein in water is furthermore shown by the fact 
that it is possible, if one returns the filtrate to the 
filter often cnouyh to clear the .solution; and then the 
fluid d(X's not contain more than o.fl 

ALCOHOL SOLUFHLITV 

The solubility of phenolphthalein in alcohol at vary- 
inv' strengths is yiven in Table I and illustrated by 
Gniph ‘J. 

We '.ee from these that the tihenolphthalein solu- 
bility itiereascs .steadily until we reach a level e.xceed- 
inj' fin ji'T cent by volume; from th.at point it decreases 
so that phenolphthalein is ie.s-s .soluble in absolute 
ah-ohti! than it is in alcohol of ofllcial .stren;rth. The 
methwi employed in tin =e determinations was that 


recommended by the United State.s Pharmaconoei-* 

( 2 ). 

ALIPHATIC SERIES SOLVEXTS 
The solubility of phenolphthalein in other fluids of 
the aliphatic aeries besides .alcohol is ttiven in Table H, 
from which it will be seen that acetone is appro.xi- 
mately three times better a solvent than is .alcohol. 

This observation seemed to merit special determi- 
nation.s of solubility in acetone-water mi.xtures of 
various strengths, which are Riven in Table III and 
shown in Graph 3. Here aRain, as in the case of 
alcohol, mn.vimum solvent power is reached at SO per 
cent, with a curious lesseninp in hiRher strcnRlh. 

While our determination of alcohol solubility aRreoc 
with the U.S.P. fipure, which is piven at 1 Gm. in 12 
(total of 1.3 c.c. of saturated solution containinp 1 Gm. 
of phenolphthalein as shown in Table 1), the fipure 
for ether solubility which is piven at 1 Gm. in 70 is 
one that we can not duplicate. We find it more nearly 
1 Gm. in 100 (Table II). The slipht .solubility of 
phenolphthalein in chloroform and carbon tetrachloride 
is rather interestinp. It is also romark.able that petro- 
leum benzin and liquid petrolatum dissolve only 0.5 
mpm.-';7 — not much more than does water. 

AROMATIC SERIES SOLVEXTS 
The solvents of the aromatic series arc rather low in 
potency, althouph the least efficient of those wo studied 
— xylene — is five times a better solvent than water, 
which accounts for the fact that when xylene i.s em- 
ployed for the preservation of urine, practically all of 
the phenolphthalein is found in the xylene layer. 

OIL SOLUBILITY 

The literature repardinp the solubility of phenol- 
phthaloin in oils seems to be in an unsatisfactory con- 
dition, as well ns methods for the determination 
thereof. After consultation with Dr. L. E. Warren, 
Senior Chemi.st. U. S. Department of Apriculturc, we 
developed the followinp method: 

A. Grnrimriric mctlind for d(tcrmi)iatiov of oil 
dissolved pit riiolpht hair i)i. Place o c.c, of the satur- 
ated oil in a separatory funnel, add 20 c.c. of 0.1 G 
solution of sodium hydroxide, separate the “.“loap" 
formed by the addition of 5 Gm. of sodium chloride. 
Transfer the alkaline solution containinp the phenol- 


Graph 2 , 

Curve cf PNyWphtnr.ktn Sol»ib»llty 
in Mtchcl Vancui Conccr^t^^attcn^ 
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Table I 

Solubility of phenolphthalein in alcohol-ruater mixtures of varmis strengths 


alcohol 


PHENOLPHTHALEIN 


Specific 

Gravity at 

16.56'“ C. 

Per Cent 
by Volume 

Specific Gravity of 
Saturated Solution 
at 25‘» C. 

Grams per 100 Gm. of 
Saturated Solution 

Grams per 100 c.c. of 
Saturated Solution 

No. of c.c. of Satur- 
ated Solution that 
Contain 1.0 Gm. of 
Phtn. 

0.79562 

99.6 

0.81860 

7.91 

6.474 

15.45 

0.S1425 

96.38 

0.84063 

9.12 

7.008 

13.04 

0.8310 

90.8 

0.85415 

9.046 

7.725 

12.95 

0.8480 

85.42 

0.86814 

8.102 

7.035 

14.22 

0.8563 

82.5 

0.87G3S 

7.325 

6.42 

15.68 

0.87797 

74.66 

0.8019B 

5.23 

4.6CS 

21.42 

0.S84S 

72.0 

0,89365 

4.76 

4.253 

23.04 

0.90765 

G2.G 

0.91068 

2.56 

( 2.33 

42.91 

0.9361 

49.0 

0.9376 

0.763 

) 0.715 

140 

0.97035 

' ' 25.41 

0.974G 

0.0174 

0.017 

6882 

0.9SCU 

10.17 

0.990SG 

0.0012 

0.0012 

83333 

0.99264 

5.12 

0.99001 

o.oooc 

0.0006 

1GG666 

1.0 

0.00 

1.00 

0.0003 

j 0.0003 

333333 


phthalein to another separatoi-j- funnel and continue 
the extraction of the phenolphthalein with 15 c.c. por- 
tions of O-OSS?- NaOH and 5 Gm. additions of NaCl 
until no more color can be extracted (four extractions 
usually suffice). To remove oil particles, treat the 
combined filtered alkaline solutions of phenolphthalein 
with 20 c.c. of petroleum ether, and discard the petro- 


leum ether*; then acidify with hydrochloric acid and 
extract the phenolphthalein with ether, until a small 
portion of the original aqueous solution no longer gives 
a pink tint when made alkaline with NaOH. 

Transfer the combined filtered ether portions to a 

*Which can be tlonc without appreciable loss owinp to the slight 
phenolphthalein solubility in petroleum ether (Table ID, 


Table II 

Phenolphthalein solubility in solvents arranged in order of potency 


1 

1 Specific Gravity of 

1 




Saturated Solution 

1 Grama per 100 Gm. of 

Grams per 100 c.c. of 



1 at 25® C. 

' Saturated Solution 

' Saturated Solution 

1.0 Gm. Phenolphthalein 

A. Aliphatic Series 

1 

I 


' 


Acetone 

0.8886 

. 6,33 

21.1405 

4.73 

j Ethyl Acetone 

0.9087 

6,20 

4.728 

21.36 

, Prophyleno Glycol 



8.60 


Ethylene Glycol 


t 

2.20 



0.7219 




Ether 


1.41 

1.0IS6 

98.18 

Glacial Acetic Acid 

1.048 

J 0.191 

0.200 

600.0 

Glycerin 

1.252 

1 0.052 

0.0G5 

1700.0 

Carbon Disulphide 

1.7773 

1 0.026 

0.047 

2127.6 

Chloroform 

1.472 

0.015 

t 

0.022 

4545.0 

Dilute Acetic Acid 

1.007 

0.007 

0.007 

14300.0 

Carbon Tetrachloride 

1.5SI 

0.0013 

0.002 

60000.0 

Kerosene 

0.7943 

0.0019 

0.0015 

6GG6G.0 

Petroleum Benzin 

0.C3.16 

o.ooos 

0,0005 

200000.0 

Liquid Petrolatum 



0.0005 


B. Aromatic Series 





Benzene 

0.8727 

0.004G 

0.004 

25000.0 

Toluene 

0.8622 

0.0029 

0.0025 

40000.0 

Xylene 

0.8673 

0.0017 

0.0015 

GGGGG.O 
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Table III 

Soh(bilit}t of phcnolphthalcin in acctonc-n-atcr mixtures of various strruffths 


( 

specific Gmvity : 

1 fit 2:,.0’ C. 

IVr cent hy 

Volume , 

SprclHc Gra\ity of 
Sntunuted Solution 
nl 25* C. 

Gmm^ per 100 Gm. of 
Sntumteti Solution 

1 

1 Gmms per 100 c.c, uf 
‘ Soturatcfl Solution 

s 

NumWr of C4r. cf 
Sfttisratcsl Soluttcn 
Contatnine 1,0 

Cm. rhtn. 1 

1 ; 

i 

j i 

JOO f 

I 


2.1.93 

2, ,27 

4.7 ^ 

1 


1‘0 ‘ 

0.ItC41 

31.73 

1 

j 30.27 

3.3 1 

o.s'Tn 

PO i 

0.9C24 

2‘>.53 

t 

( 27.40 

3.<-4 ! 

! 0.f‘7i:i 

1 

0.9C'i7 

25.3G 

j 21.<2 

4.1 ; 

1 

TO 1 

o.tmci 

20.30 

19.40 

r>.i4 

o.poni 

00 1 

O.DtOC 


! 11.47 

f.7I 

[ 0.02:i3 

1 

CO ; 

1 

0,9 ITS 

4.93 

f 4.07 

i 

21.41 

0.^*702 

! 

0.97S7 

0.02CG 

1 0.020 

384C.O 1 

0.US70 ^ 

10 1 

i 

0.9921 

0,002 

[ 0.002 

DOOOO.O i 

; 

1 

O.09<^3 

O.OOJ 

1 n.mn 

[ 

loomM i 

leo 1 

I 

0 ‘ 

1.00 

0.0003 

1 0.0003 

i 

aanm.s i 


tared weiKhiiif? bottle, evaporate the ether and dry to 
constant weight. Since a small portion of the oil is 
carried through the process of extraction, a 5 c.c. 
portion of the oil u.sed as the solvent is treated in 
exactly the .same way (blank determination). The dif- 
ference in weight of the two determinations repre- 
sents the amount of phenolphthalein in o c.c. of the oil. 

U. Colorimetric method for determination of 
phi nolphthalcin in oils. Since the procedure in the 
gravimetric method for the determination of phcnol- 
phthalein in oil.s is rather involved, and a check on 
results was desired, a colorimetric method was con- 
sidered. Four colorimetric procedures were used, the 
final selection of the method depending upon the solu- 
bility of the oil. 

Method li-1. Olive oil. Pleasure accurately 5 c.c. of 
ttil saturated with phenolphthalein into a 100 c.c. glass 
Cl Under; add 70 c.c. of ether and 2.> c.c. of alcoholic 
KOH N 200 . .-M the same time prepare a standard 

for comjiarison consisting of o c.c. of the same kind 
of oil u.'Jcd to dissolve the phenolphthalein. 70 c.c. of 
etlier, and 2b c.c. of alcoholic KOH K, 200. With a 
pipette graduated in hundredths of a c.c., add to this 
a standard .‘•o'.ution of phenolphthalein (0.100 Gm. jier 
ion c.c. I until color equality, final reading being made 
with the aid of a colorimeter. From the amount of 
phenolphthalein reipiired to jiroduce the stimc color, 
the weight of pln-nQlphthalein dissolved in the oil is 
c.-dctilated. 

For e.xpre.'-'cd oil of almond. u.»e 10 c.c. N 10 KOH 
instead of N 200 KOH. Otherwise proceed a« above. 

^fetliod !i-2. For oih pr.actically insoluble in alcohol: 
cod liver oil, cotton se.-J oil. liipiid petrolatum, or corn 
oil. Extr.'u’t o c.c. of phenolphthalein saturated oil. 
measured accundely. v.-ith 2b c.c. portions of alcohol 
until the phenolphtlialoi!! is di.s.solvod out, as shown 
by the fact that no color is obtained with alkali fthree 
cxtr.actions nstudly sunice). Filter the alcoholic solii- 
tic.n*. through a hard filter. Prepare stamhard at the 
.^'.rne time Iw e.xtracting c.c. of the .'ante kind of oil 
ti'id for solubility dettumination, to the s.imt- volume, 
with alroh.id. Add 10 c.c. of .'dcolmlic N"IO KOH to 
inch cylindf!- .and .alcoholic sfand.ard phenolphthalein 
solution i(bl"0 Gm. jicr 100 c.c.i until color tquality. 
Finrs! naading uith .aid of colorimeter. C.aicul.ate. 


Method D-3. For oils soluble in alcohol, such a.s 
castor oil. Add 5 c.c. of oil accurately measured to a 
100 c.c. glass cylinder; add 85 c.c. of alcohol and 10 c.c. 
of alcoholic N/10 KOII V.S. .Standard consi.sts of 5 
c.c. of same kind of oil used for determination, 8.5 c.c. 
of alcohol and 10 c.c. of the alcoholic N/10 KOH, and 
standard phenolphthalein solution (0.100 Gm. per 100 
c.c.) measured accurately, to color equality. 

Method B-J,. Cod liver oil. etc. Place 5 c.c. of the 
saturated oil in a .separatory funned; add 20 c.c. of a 
0.1% solution of sodium li.vdro.xide, sepaivite the "soap" 
formed by the addition of 5 Gm. of sodium cliloriclc. 
Filler the solution and collect the filtrate in a 100 c.c. 
graduated glass cylinder. Continue (he extraction of 
the oil with 15 c.c. portions of 0.05% NaOIl and 5 Gm. 
additions of NaCl until the phenolphthalein is com- 
pletely extracted. At the same time run a “blank" 
determination to he used ns a standard for comparison, 
consisting of 5 c.c. of the same oil used for the solu- 
bility determination, extracting with exactly the same 
amounts of NaOH and using the same amount of NaCl. 
3Ial;o both soliition.s ujj to the .same volume and add a 
■Standard phenoljdilhalein solution (0.100 Gm. per 100 
c.c.) to the “lilank” until color equality. Calculate 
amount of idicnoljihthalein in the oii. 

In all of the colorimetric determinations, the reading 
of color should be made as qiiiekly as possible, as a 
change in color may result. 

Method of Sutnrntinp Oils with Phi nolphthnlt in. To 
determine the solubility of plienolphllialein in oils, we 
saturate oil with phenolphthalein tl.O Gm. per 100 c.c. 
oil) at room temperature (20-28° C.) for several days 
with occasional agitation, then in constant temperature 
halli at 25* C. for three hours with constant agitation. 
Filter at a temperature as near 25° C. as ijosMihlc. 
T.'dc is u.‘-ed to facilitate clear filtering' of the oils which 
did not filter clear. 

The residts are shown in Table IV, from which it 
will he .‘■een tii.at castor oil is by far the best among 
the oil> solvents: dissolving' Gm. jter 100 c.c.. All 
the other oils te.-t(d are poor solvent.'- v.-ith relatively 
little ditTerenee among them. Liquid petrolatum, whicli 
i.- not of cour.'ie .a true oii, i" as was previou.sly men- 
tioned the poorest solvent of tiieni all. It will he se-ji 
from Table IV, that the alcohol .solubility of the oih is 
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Taulk IV 

SoUihilitii of phciwlplithttlciv hi oils 



C»nj7«^ of rhtlin. 

Alrolml SoUitiimr 


DmhoUmI l«y 100 r.p. 

».f on 




Oil 

o.r.oo 

ntUell)!#' 

0>il I.tver on, ilnrJ. 

0,012 

0.125 

ftmWr 


O.O"* •' 

Cotton on 

(» 022 


Oil AImon«l 

0«fl 

0 

CA>rn on 

0,010 

0.0‘‘f0 

r..I I.Uor on, llrhl 

(1 eir. 

0.1012 



o.o;i 

OK.,. Oil 

n.oM 


IVtrt'latH’n 

0,00 

O.Oll 


not proportionate to their aiiiiily to dissolve pheiuil- 
phthnlein; hence i.s of no vnluo in e.vplnininjr Die dif- 
ference in the solvent jiower of Die oils. 

That alcohol solubility may be of some siirnificancc 
however is .shown in oiir exjtoricnce with two dilferent 
kinds of cod liver oil. piven in Table I\*. 

(»m. fvf I'MJm. Atf^Sn 1 Fajv..t»lftrn- 
tJu*> 

{♦! HI Vfttil** 

Cod liver oil, d.nrk nmher 0.0.'!2 0..12.50 210.5 

Cod liver oil, liitht amber O.OIG 0.1012 IS'.G 

The fact Dint the dark amber cod liver oil dissolved 
twice as much phenolphtbalein ns the liuht amber and 
that it is also twice as alcoliol-sotuble as the lipht may 
possibly be significant. The saponification value shows 
no proportionate relation. 

COXCl.USIONS 

1. Phonolphthalein i.s almost insoluble in water or 
bufTcr solution.s uji to pH 0.0, even at bwly tempera- 
ture. 

2. Colloidal phenolphtbalein is considerably more 


Gr^ph *3 

Curve. Of PhenoIphthAlPtn Solubility 
in AcAtont of Various Conctntrations 



i-oliible and at a lower liydropcn-ion concentration, 
beinu capable of prodiicinir the pink sodium phenol- 
phDialeiti with NallCO, solution of pH S.0-8.2. 

:5. The solubility in alcohol incrense.s with increase 
in slrenyth of alcohol water mixtures up to that of the 
U.R.l*. ollicial alcohol. It i.s sliphtly less in absolute 
alcohol. 

•I. The iiiiuids of the aliphatic series arc in freneral 
better solvenl.s for phenolplithnioin than arc those of 
the aromatic .series. Notable exceptions to this propo- 
sition are carbon tetrachloride and the petroleum pro- 
ducts which are very poor solvent.s. 

5. I’heiiolphthalein is, in general, but poorly dis- 
solved by oil with the e.veepfion of ca.'-for oil, which is 
capahh’ of di.«solvin>: as much as ’-JG of phcnol- 
phthnlein. 

KKFHRKNTKS 
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Bile Salt Therapy in Liver and Gall Bladder Disease* 

Up 

RKUN.-tUD 1). nOSKKAK. M.l). 
awl 

KKNNKTII G. KOUL.ST.MIDT, M.l). 

IKniANAroi.Is, IJJDIANA 


HENE\'ER the management of a case of liver or 
” E-'dl bladder disease is undertaken one must 
balance the prospects of satisfactory results from 
.surKicid treatment apainst those to he expected from 
a carefully conducted medical repime. 

There is .•ibundnnl literature reyardiiiK the results 
of KUll bladder surirery and there is for the mo.'-’t jwrt 
little dmcrcpancy in the findings. ,Iiuld (1), in ana- 
lyzing the resulbs of cholecystectomy upon the basis of 
patho logic chanKCH in the pall bladder, found th.it 

JF’fom thr M^*!i^.^I rHnl<* of tin* JridintinpoH* City Ilmiilinl 
jMHf' Sr/, 


when these chaiures were minimal the resnlt.s were 
satisfactory in fit per cent of Du: cases, and when 
cholecystitis and stones were found the.v wore satis- 
factor.v in 87.8 jier cent. However, in cases of non- 
calculotis cholecystitis, Graham and Mackey (2) re- 
porlml satisf.'ietory re.sull.s in only DO per cent of tlie 
cases and improvement in another 20 per cent in wliicli 
cholecystectomy had been done. 

It is evident from tlH'..<e reiiorls as well as from the 
results of other investipators that only in the presence 
of severe symptoms fsueli as colie) associated with pall 
aUnu's will removal of the pall bladder pive satisfae- 
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lory results in a lar^e perccntaKc of the cases. Even in 
many of the.se, .siib.soquent investigation will reveal 
that, although entirely relieveil from pain, the.se 
patients continue to suffer from indigestion, food in- 
tolerance, and con.stipation. 

Unfortunately reports of the follow-up studies of 
large group.s of gall bladder ca.se.s treated medically 
are e.vtremely rare. Blackford, King and Sherwood 
(•■’.) recently reported a group of 200 unoperated ca.se.s 
of gall bladder di.'^ease. Ba.sed upon an eight year 
follow-uj) period lh(‘y found that :’.7 per cent of* the 
patient.s with proved cholecy.slitis were living and had 
been relieved to a satisfactory extent by a plan of 
treatment which included careful re.striciion of diet, 
removal of foci of infection, and the u.se of mild saline 
cathartic.s. 

The employment of cholagogic drugs in the treat- 
ment of liver and gall bladder disease has always been 
regarded a.s a very valuable and logical approach to 
the medical treatment of these cases. In a theoretical 
consideration of the metabolism of the bile acids (4), 
one finds many factors which support the rationale of 
their use in the medical management of gall bladder 
disease. 

It is a well known fact that the bile acids arc manu- 
factured in the liver from jirotein substances in the 
food and from protein decomposition products pro- 
duced by the breakdomi of the body tissues. Whipple 
and his co-workers (5) have shown that tryptophane 
is the most important precursor of the bile acids. 

The functions of the bile acids after they reach the 
intestinal tract are well known. They aid in the diges- 
tion and absorption of the fats; they have been shown 
to stimulate the flow of imncrcatic ensymes; they seem 
to have a tonic efi'cct upon the intestinal motility. 

A unique feature of the metabolism of the bile acids 
is the manner in which a fraction of the total bile acid 
secreted is reab.sorbed from the intestine and carried 
back to the liver. Within the liver the bile acids are 
thought to act as the chief stimulant to the hep.atic 
cells in causing the i)roduction of additional quantities 
of the bile acids. However, at the present time little 
is known of the intra-hepalic regulatory mechanism 
which controls the secretion or destruction of the bile 
salts within the liver, 

.■\nother important role a.scribed to the bile acids by 
both Wright and Whipple and Andrews and his 
a.-sociates (ID is the relation of the bile acids to the 
metaboli.sm of cholesterol. It has been shown that 
chohsUrol tend.s to precipitate out of the bile in which 
the bile acid content ha.s been reduced. iMany .‘••ec in 
thi.s phenomenon a possible explanation for the for- 
ni.'ition of gall stones. Further studie.s have shown that 
infections of the biliarj- tract may cause a rcabsorp- 
tion of tl'.e bile salts from the gall bladder thus re- 
ducing their concentration in the bile and thereby in- 
thienring the precipitation of cholesterol. Infections 
in other p.art.s of the body and iiregnancy have al.so 
been shown to have a .“imilar effect upon the bile acid 
ronc< nt nation. Thus it may eventually be found that 
the bile .'..all— -cholesterol ratio is a very important 
faetor in tl'.e (‘tiohigy of choh-Iithin“is. 

In reviewing tie' accepted plans of medical tn-at- 
n’.eiU of gall bladdi r disease it i.s apparent that, al- 
though nio-t '.'.Titi rs mention the use of bile s.alt pr>‘p- 
aratioits, bile «.a!t tie rapy has not been very .succc.s'.ful 


in this country, and only a few detailed .studies are 
available. The e.xqilanation of this lack of success i.s 
that the iireparations used have consisted of the le.ist 
active and the most toxic of the bile salts. For this 
reason the dosage has been too small to produce any 
real benefits, and it has been necessary to fortify mok 
preparations with cathartics in order to produce any 
demonstrable effect upon the constipation which com- 
monly occurs in thi.s group of patients. Neubauer (7) 
has .shown that dehydrocholic (desoxycholic) acid has 
the .strongest cholagogic and choleretic activity of atij- 
of the bile acids and Is at the same time the least toxic. 
A few German (7) and American clinicians (8) have 
given dehydrocliolic acid and its sodium salt con.sider- 
able trial, but the use of the more effective forms of 
bile salts without fortification with other drugs has 
been generally neglected. In view of these facts wc 
have attempted to test the clinical value of a bile .sal: 
preparationt containing a high percentage of desoxy- 
cholic acid. 

Patients were referred for this study from the Gen- 
eral jMedicine Clinic of the Indianapolis City Hospital 
and were treated for the most part as out-patients. All 
patients were placed on the same diet, one in which 
there was a definite fat restriction with moderate car- 
bohydrate and high protein content. Cooperation con- 
cerning diet was poor inasmuch as many of the dis- 
pensary patients were either on relief or on strictly 
limited incomes. A number of ajiparcnt failures and 
recurrences could bo definitely ascribed to dietary in- 
discretion. Fifteen patients seen in private practice 
arc included in this group, and in these ca.scs better 
cooperation is reflected in more satisfactory re.sponsc 
to treatment. 

The bile salt preparation was administered in 5 
grain capsules. Those were given before or during 
meals. Patients wore started on one capsule three 
times daily, and the dose was increased until regular 
bowel movements were obtained without taking any 
cathartics. One patient required 75 grains a day for 
several days before the bowels began to move. No un- 
toward symptoms developed and the do.oe was gradu- 
ally reduced. Jlost patients found the oiitimum dose 
to be two to three capsules three times daily. A number 
of patients complained that the stools were quite loose 
ami that there was some abdominal pain at first. 
In mo.st instanco.s this quickly di.sappoared, and the 
patients slated tliat the bowels moved reguiariy once 
or twice daily, u.sually .soon after meats, and that the 
.stools were soft, formed, and very dark in color. In 
several cases the benefit.s of this treatment seemed to 
he enhanced by the addition of tincture of belladonna 
in the usual do.scs. 

KESULTS 

A group of G8 patient.s wa.s treated with bile salt.s 
over a period of nine montli.s. For purposes of di.scu.s- 
■sion we havi- divided thc.«e ca.se.s into three divisions. 

The first group is composed of 22 rases of choleli- 
thiasis. In the-e patients g;dl stone.s were definitely 
(irmonstrated I'ither by X-ray .study or palpation at 
tim«- of .surgery or by finding chole.sterol cry.stals in 
the bile of patient.s with a iionvinualizing gall bladder. 
Froqui'iit attarks of t-olic, intolerance to fat or friwl 
ffKids, and chronic constipation with tlatulanee were 

••aCm.' (tr-.-) III!- IJUfi flllUnI O - of 

I.i •> ftfi tV-mjany, 
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characteristic findings which occurred in all of these 
f-ases. 

The results obtained in this type of patient by the 
method of ti'eatment as previously outlined are shown 
in Table I. It is evident that in the majority of cases 
pain was not satisfactorily removed by this medical 
treatment. However, better results were obtained in 
relief of constipation and digestive symptoms. In all 
patients with definitely proved cholelithiasis who were 


Table I 

Results of treatment in 22 cases of proved choleli- 
thiasis 



Relieved 

Improved 

Unimprovcil 

Pain 

JO 

o 

10 

yood inioicrmicc nnti 
indipcstion 

IJ 

0 

3 

Co^-Ktlpatlon 

15 


1 


o/ c/tmVoZ 

Jaundice in 11 cases 

Typical attacks of colic in 22 cases 

G.'i«trt>-intcstin«l disturbances in 20 rrscs 

Choiccystojrrnms — positive (shadow of stones seen) in 13 ca‘‘cs 

— nenalive, plus cholesterol crystals in bile In 2 cases 

suitable surgical risks we have recommended surgery. 
Seven of these patients have been operated on at the 
present time. 

The second group is composed of 16 patients with 
cholecystitis without proof of the presence of stones. In 
all of these patients attacks of colic, digestive disturb- 
ances wth food intolerance, and con.stipation had oc- 
curred, but X-ray findings and laboratory studies did 
not offer definite proof of the presence of gall stones. 
The results are given in Table II. The treatment was 
more successful in these patients. Pain was entirely 
relieved in a large pi'oportion of them, and the marked 
improvement of digestive symptoms in all was most 
striking. These results compare satisfactorily with 
those obtained in this type of patient with surgical 
treatment. 

The third group is made up of 25 patients with 
symptoms indicative of gall bladder dysfunction but in 
whom positive evidence of actual disease of the gall 
bladder may be lacking. It is difficult to definitely 
classify all of these patients. In some, indigestion and 
constipation of the type ascribed to hepatic insulfi- 


Table II 

Results of treatment in 10 cases of cholecystitis in 
which the presence of yall stones could not he proved 



Rntiro’y 

i'Vcc 

Improved 

Unimproved 

Pain 

5 

8 

3 

Con‘itlpatlon 

n 

2 


Indigestion 

C 

10 



Ufmmf of cliniral findings: 

Jaundire in 4 cnBaH 
Attacks of colic in 7 cases 
^[^®tro-mlc3tinal disturbances in nil cases 
Choiecystofirams — non visualized in II cases 

— faintly visualized vvilb SniiuTc Ix) empty in SO hours 
in 6 cases 


ciency may be the only evidence of pathology. Pain is 
very indefinite or may be completely absent. True colic 
with subscapular radiation does not occur. The stools 
are characteristically light yellow. Headaches, vertigo, 
nausea and vomiting are the symptoms which complete 
this syndrome. The mechanism which is capable of 
producing this sj'ndrome is not kno%vn at the present 
time, but it is apparent that there is some relation to 
hepatic insufficiency, although it maj’ be impossible to 
demonstrate this hepatic failure by any of the ordinary 
liver function tests. 

Very satisfactory results were obtained in this group 
(Table III). Furthermore, when bile salts were dis- 
continued temporarily in these patients, all symptoms 
returned and similar re.sults could not be obtained by 
means of dietary control alone or by means of cathar- 
tics. 

In this group of patients we would fi’equently find 
“gall bladder disease" given as the diagnosis, but wftli- 
out definite pathology to be found in the gall bladder 
at surgery. As the e.xperience of most physicians will 


Table III 

Results of treatment in a miscellaneous group of 25 
cases of functional biliary and hepatic disturbances 



Entirely 

Free 

Improvctl 

Unimproved 

Definite 

8 

4 

2 

( 1 1 cases) 

Vain 




Indefinite 

G 

— 


(0 e.nscs) 




IndipcHtlon 

22 

2 

1 

CoDHtipalion 

22 

2 

1 


of clinicnl findings: 

Jaumlico absent In nil rn^cs 
Attack** of colic «b*!cnt in nil cijim 

( iloflnite upper riKbt nuntlrfint in_I4 
Vain vvrmJc, rcncrnllrccl abdominal pain in C cases 
' no history of any pain in 5 cnsca 


Choiccyaltiitrams 


normal in 10 cases 

failed to visualize or faintly visualized in 12 cases 


hear out, surgery will not alleviate these symptoms, 
and it is in these patients also that we find the largest 
proportion of recurrence of symptoms postoperatively. 

CONCLUSIONS 

1. Results of surgical treatment of patients with 
symptoms of biliary tract disease, but who do not have 
gall stones or attacks of biliary colic, are frequently 
un.satisfactory. 

2. In this series of cases marked benefits were ob- 
tained by a plan of medical treatment consisting of a 
low fat diet and the administration of a pure bile salt 
preparation having high concentration of desoxyeholic 
acid. The most marked improvement was seen in the 
control of digestive symptoms and constipation. 

3. Less satisfactory results were obtained in 
patients with cholelithiasis than in the noncalculous 
cholecystitis group. The best results occurred in the 
miscellaneous group consisting of persons with hepatic 
insufficienejL biliary dy.skinesia, and other functional 
disorders of the liver in which the secretory mechan- 
ism seemed to be sluggish. 
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SECTION VII — Surgery of the Lower Colon and Rectum 


Clinical and Therapeutic Status of Cases of Colonic Diverticulosis 

Seen in Office Practice* 

By 

J. n. WILLARD, M.D. 
and 

11. L. BOCKUS, M.D. 

Pim.ADVRAMlIA. PKNNSYIiVANIA 


A N an.'iI.VHis hiis been made of 72 caso.s of diverti- 
culosis found in a Hurvey of the authors’ ofhee 
records. Patients seen initially in the ho.spital and 
homo hdvo boon jninwHch' cxcIiuJed in order to present 
a .statistical study of office material. This type of 
.study should ^ivc a more accurate idea of the incidence 
of the abnormality, freiiuency of .symiiloms and of 
ciinijilientions than jireviously reported seric.s of cases 
mllected from both ambulant and hospital .sources. It 
is the ne.'ire.st approach to a sur\'ey of a cross section 
of the population who do not seek medical aid. 

Jr.ridi iicf. Thirty-oiKht of the.se cases were found 
in makinp a study of •JO-'l consecutive case.s upon whom 
barium enema.s were carriwl out, Kiviny an incidence 
of 8.2 per cent. These figures appro.simate those of 
Ochsner and Rarren, who found colonic diverticula in 
7 p‘^r cent of 2.7-17 patients e.\-amined roent>renolofri- 
cally, and those of Spripp.s and Mar.xer. who rejiortcd 
div<'rticuia or pre-divcrticulosis in IhO of 1,000 patients 
examined. 

A comparison is jnnde between functional colopath* 
ie.H and diverticulosis iFiy. IJ. Fifty-three per cent 
of our office case.s showed .some type of functional 
coUmio abnormality, whereas diverticula occurred in 
the colon in only 8,2 per cent. Tlii.s tt-nds to refute 
any arnument which mivlit he ativanced that diverti- 
cula are more prone to develop in colons which arc tne 
.-f.nt of a TKuronsusctilar irritability. A racial factor 

•'/’•'xlf #» t'^e Af-r-ipt >; rf t>e 

’ '5". t's’T. Ml. I"' 
t-.., 72 V.le 


i.s of interest in this connection. Thirty per cent of 
the patients w'ith functional abnormalities, lantcly 
“irritable" colon, were .Jewish while only 12 per cent 
of those with divcrtienlo.sis were of thi.s race. 

Aye and Sex. The airc di.stribution of these two 
;rroups of office patients are shown praphically in 
Figure 1. The number of patients encountered with 
the so-called “irritable” colon diminishes gradually 
after ape 25, whereas there is a steady increase in 
divorticulo.sis after thi.s nye. Seventy-two per cent of 
the latter were over 50 years of nRC, the nvcrano ape 
of the irroup heinK 55.4 years. The younpe.st patient 
was thirty and the oldest 81 years of aue. These 
fip'ures simulate those of Ochsner and IJarKon and of 
SpriKirs and Marxer. There were no patients under 
20 year.s of ape in either of these tw'o series. There 
was practically no difference in the sox di.strihution of 
our cases, 24 were male and 28 female. The ape 
avoraped the same in the two sexes. 

Conrtilutionnl Jlnhitns and Obesity. In this proiip 
42 p.atierits were clas.sified n.s normal or .sthenic 
habitus. 12 hypersthenic and 17 asthenic. There seems 
to he no predilection for any particular h.ahitus, al- 
thouph the incidence of diverticulosis in those of iss- 
thenic build fo.'I.C per cent) is somewhat les.s than the 
occurrence of this habitus in office patients. Some 
credence has been piven to the theory that obesity 
may encourape the development of colonic diverticula. 
Thirty-three patient.s, or 45 per cent, of the proup 
either were ohe.se (21 ) or had In^en overweipht in the 





Willard and Bockus — Colonic Diverticulosis in Office Practice 


581 



Fig. 1. Comparison of incidence (occurrence in Jewish 
patients) and age distribution of cases of “Irritable" colon 
with cases of diverticulosis. 


past. This incidence of obesity is somewhat I«ghcr 
than e.xpectancy in office cases 

Bowel Habit. Blany writers liave stressed the im- 
portance of constipation as a piedisposing factor in 
the development of colonic diveiticula The data re- 
lating to pievious habits of defecation in this group 
are significant as particular attention was devoted to 
this question in the taking of the histories. Hospital 
records are frequently incomplete in this regard. It 
was found that only 32 patients or 44 per cent had 
been chronically constipated, 29 per cent of these 
having had the condition for more than 10 yeais. Ten 
of the group with constipation had had attacks of diar- 
rhea. Twenty-nine patients or 41 per cent of the cases 



F'g. 2. Showing a few diverticula in the descending and 
pelvic segments protruding from the outline of the com- 
pletely filled colon. 



Fig. 3. Same patient as Fig. 2 showing innumerable diverti- 
cula scattered throughout the deseeding colon after evacua- 
tion of the barium enema. 


gave a history of normal bowel habit, ten of whom 
occasionally complained of diarrhea. A persistent 
tendency toward diarrhea alone was noted in 11 
patients or 15 per cent of the entire series. This inci- 
dence of constipation in the entire group is less than 



Fig. 4. Showing sizeable filling defect in patient with a 
palpable tumor following an attack of diverticulitis. 
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Fig. 5. Triangular Incisura-llke defect In pelvic and trans 
verse segments of colon in patient with history of several 
severe attacks of diverticulitis simulating partial ob- 
struction. 


I 


Fig 6 Illustratirn the deep ineiJura like defect In the 
p-Ivie colon in a patient vsith history cf attacks of divertl 
culitis. 



Fig, 7. Suggestion of same appearance in the pelvic colon 
There Is a diverticulum projecting from both sides of the 
deep Incisura like defects. 

dumf-n'^tiate a diterticulum in AG patient!? who were 
examined, and we have actuall.v seen hut one dnuti- 
(tiliim tlirouf'h the ‘iipmoido‘?cope in the pa^t 10 jeari? 
The failure to .see the pouche*? .‘?i>rnioidO'»eoiiicall.v !■* 
due piim.iril) to their location above the reach of the 
ordinar.v 10 inch ‘•ipmoido cojie. In ••ome in“tnntt'! it 
mat he due to dirticiiitj in dixtendinr the ufiper hir- 
rnoid beuau'-e of ‘■pavm, and in otliers to aharp anpul.i- 
tion and deep rnuco^al fold*?. The diiiKno*?!*? mu'-! d'- 
P< nd primaril.v ujion the roentpenolopieal examination 
of the colon. The technicpie of methods of clrmon- 
xtration of diterticula ha*? been well pre'-ented hv (hi'-e 
and FpripfM and Mar.xer and neid not bt dwelled upon 
here Kir=. 2 and 5 illustrate the .=uperiorit.v of tin 
film talen after tt.icuntion of thr opaciuc rmnia a- 
tompart d with the "filled colon" film. Dnertiruln are 
fjeilU'Utlj coniplctflv oil-cured by complete fdlinp of 
the colon with b.iriurn. 



that for admip--ion-, to the otlko foi .all tau^-es (50 jnr 
cent). The occunento of con'-lipalion in our practice 
does not ste.idily incieapo with ape as does the nuo di- 
tiibution of diverticulosix Therefore, it acotiH doubt- 
lul if constipation per pc is an important pu'dispn-niK’ 
came of dneiticulosis. We have ‘■een diceiticuloMs 
in a number of patients, who pave a hiptorj suepcstue 
of an actite pmstiocolic rellcv, f.c.. a life-lo’np tendiius 
to defecate after meals or excitement. 

/Jmpmisis. Ochsner and IJarpen leport findiiiK 
ditcrtitular siceuhition, fixation of tiie .siymoid or 
actual divciticula in 15 of 72 jiaticnts subjected to 
fifrmoidoscopy. A positive hipmoidoseopic dinpnosis 
can only be made bv actually visualirinp the diverti- 
cula, and the above mentioned authoi s did not spccifi- 
c'lllj iccoid this findimt in Iheii cases. We faikHi to 
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Table 1 

Chief complaints 

Diarrhea 


18 

Constipation 


13 

Epigastric Fain or Distress 


12 

FJatulence 


9 

Duodenal Ulcer Syndrome 


9 

Lower Left Quadrant Pain 


C 

General Abdominal Distress) 

(3) 


General Abdominal Fain ) 

(4) 

7 

LoNver Abdominal Fain 


fi 

Upper Left Quadrant Fain 


4 

Dizziness , 


3 

Headache 


3 

Nausea 


3 

Bloody Stools 


3 

Melena 


2 

Upper Right Quadrant Pain 


2 

Lower Right Quadrant Pair 


1 

Asthma 


1 

Angio*neurotic Edema 


1 

Chest Pain 


1 

Dysurin 


1 

Hematuria 


1 


Table II 

Diagnoses 


Colon Stasis 

IS 

Diverticulitis 

14 

Di>orticuIosis 

7 

Duodenal Ulcer) 

Diverticulosis ) 

9 

Duodenal Ulcer 

o 

*‘Spa«tic‘* or “Irritable” Colon) 

Diverticulosis ) 

7 

Gastroniuodcniiis 

3 

Dncrticulosis) 

Colon Stasis ) 

2 

Gall Bladder Disease) 

Di\erticulos]s ) 

4 

Rectal or Sigmoidal Polyp) 

Duerticulitis ) 

2 

Diverticulosis) 

Polyp ) 

1 

Carcinoma of Stomach 

2 

Pyelitis 

1 

Primary Pernicious Anemia 

1 

Hiatus Hernia 

I 

Hy pertcnsion 

1 


Table III 



LOCATION 

~ — 

Pelvic Colon 

2S Cases 

39 per cent 

Left Half of Colon or 
Less 

34 Cases 

47 per cent 

Entire Colon 

4 Cases 

G 5 per cent 

Ascending Colon 

3 Cases 

4. per cent 

Right Half of Colon 

1 Case 

1 5 per cent 

Transverse Colon 

1 Case 

1 5 per cent 

Rectum 

1 Case 

SIZE 

1 6 per cent 

Small 

50 Cases 

GO 5 per cent 

Moderate 

15 Cases 

21 per cent 

I<arge 

7 Cases 

NUMBER 

9 6 per cent 

Many 

22 Cases 

30 5 per cent 

Few 

50 Cases 

C9 5 per cent 


Other Dtvciticula. Duodenal diverticula were demon- 
strated in 4 cases and suspected in 2 more. In all but 
one, a duodenal ulcer syndrome was present. A small 
diverticulum was seen in the terminal ileum in one 
ease and suspected in 4 others. Small diveiticula in 
the terminal ileum undoubtedly escape diagnosis in 
many instances. 

Clinical Stains. Geneial recognition is accorded 
frank attacks of diverticulitis, but there exists a gener- 
ally accepted belief that diveiticulosis is very often 
asymptomatic. Spriggs and Marxer could find no 
symptoms referable to the condition in one-third of 
their cases. In many instances, it is exceedingly diffi- 
cult to determine accurately the part pla 3 ed by the 
diverticula in the initiation of certain sj'mptoms. 
Table I lists the chief complaints on admission in the 
Older of their fiequency. Diarrhea, heading the li.st 
m'th 18 patients (21 per cent), occurred more fro- 


Table IV 

Rclaiionshi'p of symptoms to number of divciticnla 


j 50 Cases 

Few Diverticula 
Syanploms xn 27 

54 per cent 

[ Diarrhea 

22 Cases 

44 per cent 

1 Diverticulitis 

9 Cases 

18 per cent 

j Bleeding 

12 Cases 

24 per cent 

' Gro<*s 

\ C'ses 

8 per cent 

Occult 

5 Cases 

17 per cent 

22 Cases 

Many Diverticula 
Symptoms in 12 

5 i 0 per cent 

Diarrhea i 

11 Cases 

CO cr cent 

Divert cuhtis 

7 Cases 

82 per cent 

Bleeding (Gross) 

1 Case 

6 per cent 


Table V 

Relationship of symptoms to location of diverticula 


Pelvic Only : 

2s Cases 

Symptoms in 16 

57 per cent 

Di irrhca 

13 Cnses 

4C per cent 


Diverticulitis 

1 

1 3 CusCR 

10 i>cr cent 


Blcctiing 

j 8 Ccfccs 

28 pci cent 


Grog's 

2 Cases 

7 per cent 


Ocru.t 

I 

j C Cases 

21 rer cent 


Left Half or Distal 

34 Cases , 

Symptoms in 19 , 

56 per cent 

D arrhea i 

1 14 Cases 

41 per cent 


Diverticulitis 

10 Cases 

29 per cent i 


BIctdinr j 

1 3 C*'ses 1 

9 pti cent 


Gross 

I 3 Cases 



Occult 

0 C,ises 



1 

Entire Colon . j 

1 Cases 

Symptoms m 4 

100 per cent 

Diarrhea | 

3 Cases 

7 > j)cr cent 


Diverticulitis 1 

r Cases 

75 per cent 


Bleeding j 

i 

0 Cases. 

t 




n. Ccl’mcouq; AscendinK, Proximal V.. Trmxverse. Rectum 

4 Ca^cs j m 2 

Dnrrhoa I Case | 

niccdi a (Occult) 1 Case | 
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Quently than in any Fories of cases reported previously. 
The jiereentatre of patients with diarrhea either on ad- 
mission or in the past was much higher (‘15 per cent). 
Excluding the emotional factor, no other cause for 
diarrhea was found except in four patients who had 
an achlorhydria. Constipation was the chief complaint 
in K! cases, but in most instance.s it had been present 
more than 10 years and must have antedated the de- 
velopment of diverticula (piite frequently. Other com- 
lilaints which may have depended in some measure 
upon diverticulosis were flatulence occurriiiK 0 times, 
abdominal pain and distress in various locations 2-1 
times, and bloody stools ?> times. We feel confident 
that many bouts of slifrht abdominal distress and 
irreyuiar iiowei habit, often following the infre.stion of 
larKC amounts of rout;ha;'e or excessive physical c.xcr- 
cise or Ioiik automobile rides, arc dependent upon irri- 
tation of colonic diverticula. A careful history in 
many individuals with diverticulosis will reveal such 
attacks of varying severity in the past. They usually 
tro undiapnosed unless a severe attack of diverticulitis 
doveloiis. The same clinical jiicture in younjrer patients 
is more often dependent upon a so-called “irritable” 
or “unstable” colon. Excluding constipation, symp- 
toms which ma.v have depended upon diverticulosis in 
this series occurred in 54 cases or 75 per cent. 

Another method of attomptinK to ascertain the 
clinical siftnificance of diverticulosis in this series is 
afforded by an anal.vsis of the chief diattnoses (Table 
II). It will be noted that diverticulosis or diverticul- 
itis was entered as one of the major diagnoses in 46 
cases or 64 per cent. Allowing for the personal equa- 
tion. these data suggest that well over 50 per cent of 
jiatients with diverticulosis visiting the oflicc of a 
gastro-enterologist have .symptoms dependent upon 
this condition. It is highly probable that many of the 
remaining patients have had symptoms in the past at- 
tributable to slight irritation of diverticula. 

RiUitinmhip of Syriiptomfi to (hr Ntimber, Locniion 
ajicl Size of rtiruln. Table III denotes statistical 
<iata rel.aling to location, size and number of diverti- 
cula which docs not differ materially from similar 
statistics published elsewhere. I5y consulting Table 
1\'. it will be noted that the incidence of .symptoms 
collectively did not depend upon the number of diverti- 
cula found. However, the occurrence of symptoms 
thougiit to be due to diverticulitis was almo.st twice as 
great in the casts with many pouches as those with 
few. The incidence of bleeding was much greater in 
the group with few diverticula, but in some of these 
I>;itient.s the bleeding w,as prob.ably from some other 
source. 

In Table V, the symptomatology in relation to the 
site of the diverticula is given. There was no e.s.sential 
difference in the incidence of symptoms occurring in 
cn«c.s with tlivcrticula confined to the pelvic colon and 
those with pouches throughout the left colon. How- 
ever, rornplaint.s wliich %vere attributed to diverticulitis 
occurred three time.s more often in patients with di- 
verticula of the entire left colon as compared with 
those with [I'-nichc.s in the pelvic colon only. The few 
patient.s with involvement of the entire colon all pro- 
.■.enteii symptom.s thought to be due to the diverticula. 

Ti'.e incidence of pertinent symptoms increased 
<ti'.',diiy as the recorded sir.*' of the diverticula in- 
cn'.-K-fd fTable VH. The occurrence of diarrhea, 
di%i tticiilitis .-ind bletding was con.sistfntly gre.ator in 


patients with large pouches than in those with .sninller 
diverticula. 

DIVERTICULITIS 

In 16 cases or 22 per cent of the entire group at- 
tacks suggestive of diverticulitis had occurml in the 
pa.st or appeared during observation. Ochsnor ami 
Bargen report a comparable incidence of diverticulitis 
in 27 per cent of cases. Twelve of our jiatients were 
men. The average age and ago range was identical 
with the entire diverticulosis group. We have previ- 
ously noted that the occurrence of “diverticulitis" 
symptoms is much greater in patients with many 
diverticula. Likewise the larger pouches seem more 
prone to be associated with synijitoms of this tyjs'. 
Pain, the out.standing symptom in diverticulitis, occur- 
red in 14 patient-s or 87.5 per cent. In all but three, 
the pain was located somewhere in tlie left or lower 
abdomen, most commonly in the lower left quadrant. 
Fever was associated with attacks in 6 cases (37 per 
cent), hematuria in 1 case and gross hemorrhage from 


Taule VI 

liclalionxliip of i^ymptomu (a ttizc of tlivrrdculit 


— 

— 

— . 


Sirdll : 

CO CnROR 

Symptoms In 2G 

r»2 per rent 

Dlnrrhcn 

20 CnRCS 

40 per cent 


DIvrrllculitlR 

10 COBC* 

20 per cent 


IIIcciUt'i: 

r» Cft«CR 

10 per cent 


GroRR 

2 CORCR 

4 per cent 


Occult 

3 CnsM 

0 per cent 


VnrlcbJo or 

JC COR/’R 

Symptom^ In 0 

00 per rent 

Mwicmtc: 




rnnrrhen 

7 CriRCR 

40 per cent 


PivcrtleulJtiR 

4 CnRCS 

2( percent 


Illccilintr 

5 CoBCR 

33 per cent 


OrifRR 

3 CnRc^ 

27 per cent 


Occult 

2 COBCR 

C per cent 


Jjirrri 

7 

S>mptomR In 7 

100 per cent 

DJorrhrn 

C 

Sfj per rent 


PurrtirulItU 

2 CnBCR 

30 per cent 


IIIwKnt: (Occult) 

2 CnJtcR 

30 per rent 



the bowel in 1 case. Two cases were examples of the 
hyperplastic type, having a p.alpahle tumor and symp- 
toms of partial obstruction. Fig. 4 shows the roentgen 
defect in one of these cases when fir.st seen two nionth.s 
after an iitUick of diverticulitis. The defect has gr.ntlu- 
ally diminished in size’during a period of obsen’ntion 
of more than one year. The second ca.se with a .similar 
history has been followed for three months. Both have 
remained symptom-free, the stools have been jiersf."- 
tontly negative for occult blood and cornsidcrablc 
weight gain has taken place. The tumor in both 
patients has become smaller, probably due to .sub- 
sidence of the inflammatory reaction and ah.scnoc of 
insiii.s.s.atcd feces proximal to the partial ob.striiction. 
A differentiation from malignancy is frequently impo'- 
sible in c.a.ses of this type, but diverticulitis is sug- 
gested by the “inflammafory" feel of the mas.s. the ap- 
jicarance of zonal .spasm by X-r;iy without evidence of 
an nctual encroaching defect, the ab‘'cnce of weight 
los.<. raju'd clearing up of simptom.s and dmappeararf' e 
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of occult blood from the stools. The siKnioidoscope 
may help. Jlost cancens of the left colon are ivithin 
reach of tlie sig:moKlo.scopo, and there is only rarely 
sufficient spasm or edema below the growth to prevent 
its visualization. In diverticulitis causing trouble low 
down, the instrument comes on bowel lumen closed by 
edema and spasm and gives a sensation of ft.vntion 
without demonstrating a mass. The bowel habit in 
the.'o patients with diverticulitis was on the side of 
frequency, diarrhea was present in 10, constipation in 
8 and the function was unchanged in 8 cases. 

We should like to draw attention to a peculiar ap- 
pearance of angulation and fixation of one border of 
the bowel silhouette without any appreciable di.stor- 
tion of tlie other margin which we have previously en- 
countered in cases of diverticulosis and which we have 
not seen described. This wide triangular incisura w.a.s 
noted in 3 cases in this series, and all had had attacks 
of diverticulitis (Figs. 5, G and 7). We suspect that 
this roentgen finding may result from contraction of 
the bowel wall due to a small ciccatrix at the site of a 
previously inflamed diverticulum. It is probable that 
this tMie of defect may in some instances result from 
exceedingly deep irregular hauslral contractions. The 
character of the defect is not unlike that seen on the 
greater curvature of the stomach opposite to a le.s.ser 
cun'aturc ulcer or in the duodenal cap in association 
with ulcer. Wo feci that regardless of the mechanism 
which may be responsible for its occurrence, its fre- 
quent association with diverticulitis is worthy of re- 
cording. Carcinoma of the colon rarely produces this 
appearance. 

Blcrdhiff. Too little attention has jirobably boon 
given to diverticula ns a cause of bleeding from the 
bowel in older individuals. In this entire series bleed- 
ing of some type occurred in 28 cases or 80 jier cent. 
Mclena in 8 instanco.s was attriliuted to a demonstrable 
le.sion of the stomach, duodenum or liver. In the re- 
maining 8 ca.'c.s of gro.ss bleeding polypi were present 
in the rectum or .sigmoid in three, leaving 6 case.s or 7 
per cent of the entire group without cause other than 
the diverticula. Occult blood was positive in the stools 
in 17 instances. Demonstrable gastro-duodcnal lesions 
Jirobably accounted for this finding in eight and hemor- 
rhoids in one. There remains 8 cases or 31 per cent 
in which the diverticula may have been rcsjionsiblo. 
Ochsner and Uargen noted bleeding in 5 per cent of 
their case.s of divert iculosi.s and in 22 per cent of the 
diverticulitis cases. There was no difference between 
the incidence in lhe.se two groups in our series. Bleed- 
ing occurred in 8 ca.ses or 18 jier cent in diverticulitis 
and in 10 cn.sc.s or 18 per cent in diverticulnsi.s. Obvi- 
ously since diverticulosis is comjiaratively common in 
later life, it must con.stitute one of the more frequent 
causes of bowel bleeding in older patients. 

_ Treatment. Bowel rest and attempt at correction of 
a.s.sociated disturbance of normal bowel habit consti- 
tutes the principle of therapy. In the acute case with- 
out obstruction, the diet consisted of surgical liquids 
until all discomfort disappeared. It was then enlarged 
to include all foods e.xccpt those with fibre, which 
seems to be badly borne in many instances. The ad- 


dition of fiber to the diet must be made very slowly 
and cautiously. If bowel habit is on the “loose” side, 
caution is necessary in the use of very hot or cold foods 
and drinks. Lubricating oil by mouth and rectal in- 
stillations of olive oil or cotton seed oil arc soothing, 
when tolerated. The medicinal management is that 
of the “irritable” colon, i.c., sedative and antispasmo- 
dies, such as belladonna and c.aleium. A mixture of 
bismuth, barium sulphate and kaolin was used in 
practically every instance where inflammation was sus- 
jiecled without obstruction. The most important phase 
of therajiy is the prevention of future attacks by at- 
tention to proper diet, violent exercise in some and 
neuroses and emotional ujiscts in others. 

Prognosis. The prognosis of diverticulosis and un- 
complicated diverticulitis is good. While many patients 
m.ay have minor .symptoms from time to time, major 
comjilicalions arc rare. Twelve of our jiaticnts have 
been followed for 6 years or more and in no instance 
has a serious comjdication occurred. We encountered 
no instance of associated malignancy of the colon in 
this scric.?. Ranken and Brown reported 4 cases of 
carcinoma in 227 cases of diverticulitis, which they be- 
lieved to be entirely incidental. Ochsner and Bargen 
found malignancy of the colon in G per cent of 208 
cases. 

SUMMARY 

A .scries of 72 consecutive cases of colonic diverti- 
culosis encountered in office practice has been re- 
viewed in order to ascertain the incidence of the ab- 
normality and the frequency with which symptoms and 
complications arc to bo anticipated in the ambulant 
patient. 

The study afl'ords an interesting comparison with 
functional colonic disturbnnce.s in relation to age and 
race incidence. 

Previous bowel habit of these patients has been care- 
fully analyzed and reveals a lessor incidence of con- 
.‘stijiation than that ordinarily recorded. Diarrhea oc- 
curred in a surjirisingly large number of our jiatients. 
Our statisfic.s .supjiort the contention that diverticul- 
o.sis produces .symptoms from time to time in mo.st 
cases. The relationship of .symptoms to the number, 
location and size of the jiouches is of interest, par- 
ticularly in those with diverticulitis. 

Case.s with diverticulitis have been segregated and 
analyzed. Attention is drawn to a typo of roentgen 
defect which may follow an attack of severe diverti- 
culitis ami which we have not seen described in the 
literature. 

The review tends to establish the more frequent 
occurrence of bleeding from the bowel than is gener- 
ally apiireciatcd. 

A follow-up in these office cases has indicated the 
rarity of .«overe comjilications and of concomitant 
carcinomn. 
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IXTRAPERITONEAL VACCINATION 

Slewhcry and Gotdblalt (soo 19o-l Transactions) found 
that the injection of hcat-hillcd 11. eoli suspended in a 
saline solution and injected into the abdominal cavity, de- 
creased the incidence of peritonitis after operation. 

f/maonn determined that a mi.vture of streptococci and 
B. coli was more elTcctive than B. coli alone. 

The former invc.stipators advocate the use of a sinple 
intraperitoneal injection of .'50 c.c. of Ifr pum trapacanth 
in normal saline solution containinp about 200 million heat- 
hilled B. roll per cubic centimeter. (Coli-bactrapen). 

Followinp Hermann’s and Steinbci-p’s work, the ti.se of 
a vaccine containinp both B. coli and streptococci was 
started S years apo at the Mayo Clinic and a marked re- 
duction in mortality reported from its use by Rankin and 
Uarpen. This proup continue.s its pre-operative ti.se in 
colon case.s. .Some unfavorable reactions followinp its use 
have been reported. (See lOO-l Transactions, Intraperi- 
toneal Vaccination, Jono.s’ <liscussion). 

Poltcr'n and CoUrr'n experience has been favorable with 
Coli-bactrapen (Stoinborp) in 70 cases. 

Gnndrl and Siicftihrich have treated 2t0 case.s of peri- 
tonitis with ‘'peritoneal serum” and have studied the cases 
bncloriolopically. They used a polyvalent serum contain- 
inp colon bacillus, pas panprene bacillus and enterococci. 
They state that of 51 patients piven this serum for prophy- 
laxis or treatment, C died but 5 of thc.se had heart or lunp 
complication.s. 

I’oun /7 and Marl-n have used amniotic fluid concentrate 
in a scries of -IS cases of colon resection with a mortalit.v 
of only 2''c in the whole proup. They repard the beneficial 
effects of vaccific.s to lie non-specific. A preparation of 
amniotic fluid i.s now on the market named Anifetin. 

INSTRUMENTS 

Baron has devised a self-retaininp illuminated procto- 
scope that is a short instrument taperinp from the base 
to an evpanded portion at the end. fhi.s expanded portion 
bfiiip pra-'ped by the sphincter holds the instrument in 
place. It can nl.so be used with a lipht adaptor, thus 
makinp it more pencrally available. Ho has also devised 
a stricturoscope consistinp of a set of five tubes varjdnp in 
rnlibre from to K". Ry means of these the stricture 
c.an be calibrated. dilate<i. or treated before medicaments 
arc applied. It is illuminated and has an ndju.st.able lens 
which m.ay be swunp into place as desired. 

niVERTICULITLS 

Various tlieorie.s continue to be considered in an effort 
to determine the exact mode of formation of colonic diverti- 
cula. d'Ahrrn believes spa^m and hyperactivity of the 
circular mu'cle of the bowel to be factors of preat import- 
ance and be supports that exces.sive pnra.sympathclic action 
i t a eau-c of thc,«e particularly inasmuch as relief is ob- 
tained by b'dlndonna and hyoscyamus. 

Bdiranl* resenes surpery in diverticulitis of the colon 
for .'even* recurrent cases in which complication.s appear 
to Iw immin'-nt. .-V ripbt side colostomy should precede 
ro«c( tiv>n nml shouhl be done bctvcci’n attack.*. 

ftViMc f.ippcst.s nllowinp divcrticuliti* of the sipmoid to 
pe to nb u-e*s formatien, then drainape Iwinp made throunh 
ih.c ant* rier rectal wall by a tube c.xtendinp throuph the 
a.n’.’s. 


irriicr strc.sscs the importance of contrast cnemn.s aft. r 
the method of Fisher and the insufllation of air followinp 
expuksion. Diapnoslic efficiency is dependent upon the e.x- 
nniiner’.s familiarity with the pro.ss patholopic features of 
lesions n.s well ns mclhod.s of e.xaniination. 

Stewart and Illiek in nn article on the rocntpenopraphic 
difTerentintion between diverticulitis and cancer of the sic- 
moid brinp out several points of interest in a well illus- 
trated article. They used but a pint of barium at first, 
examined the rectum and sipmoid thorouphl.v, fhu.s avoid- 
inp confusion by other loops. The colon is then filled, nml 
the entire procedure rc]icatcd after the patient hn.s par- 
tially emptied the colon and apain after complete defeca- 
tion, often 2-1 hours after passinp, as diverticula may be 
.seen at this time which wore not j)rcviously visible. 

Lynch records a case of diverticulitis of tlie colon with 
absec.s.s formation caused by nn enema tip injury. 

CON.STIPATION 

BerJ: in “The Mnnapement of Chronic Spa.stic Constip.i- 
tion” pives a pcneral review of the subject. Chronic con- 
stipation propres.sos usually throuph three stapes: atonic, 
catarrhal, and spastic. The latter is perhaps the common* 
e.st variety for which the phy.sician is consulted. He lists 
the causes ns con.stitutionnl, entinp habits, diet, cathartic.*, 
ncplect, diseases, c.p. of stomach, liver, intestines, nnnemi.a, 
functional neuroses, and others. Treatment is piven in de- 
tail. Syciicrr does not hesitate to start his paper with 
“Constipation is a s.vmptom not a disease,” trite thouph it 
may be. He considers the subject from the standpoint of 
the physiolopj’ and the pntholopical physiolopy conrerned. 
Associated causes may be failure to rcsimnd rcpulnrly to 
the urpe to defecation, dietnry factors, cathartic alni*e, 
sedentary habits, obstruction from bands, and adhe.sions 
usually causinp riplit sided stasis; stasis from emotional 
.state.*, irritntinp fond rc.sidue.s, lend, tobacco, calTcin, or- 
panic diseases of the lumbar cord and inflamed mucosa, 
however caused. 

In his discussion of spastic constipation lie docs not .sup- 
port the classification atonic and hypertonic (spastic). 
“There is little or no evidence for atonic constipation," He 
describe.* the spastic type ns a definite entity and cites 
Backstrin'p proupinp based on .stusi.s proximal to some 
particular sphincter or in a definite sepmcnl of bowel. A 
very rational therapy is descrilied. 

CONGENITAL ANOMALIES 

Kantor describe.* a lopic.nl procedure to assist in locatinp 
the Mind end of the rectum in imperfor-nto anus. After a 
colostomy has been functioninp satisfactorily, a catheter on 
a catheter puidc is passed throuph the colo.slomy stoma 
into the lower .sepment and after inci.*ion of the anal dc- 
pre.s.sion a finper is pas.scd upward to palpate the end of 
the catheter. 

Bhodfs reports a case and di.sru*scs the method of carinp 
for this condition. 

A colostomy in an infant i* less .«.'iti«factory than I.n 
older patient.*: even so in ca'e of complete atresia it offers 
the infant a better chnnec for it,* life than Mind explora- 
tion to locate the rectum if the lilind end i« much ffparaf^->! 
from the anu«. 

Kantor record* hi* study of 2OO0 c.n'es of nnomaife?. of 
the colon. He clns'ifies them a* folbuvK; Ilediindancy, 
Non-rotation, Ilypode'ccnt, Hyperdc’eent, llypnfixatsOTi 
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and Hyperfixation. Unless obstruction occurs these should 
generally be treated conservatively. Symptomatic treat- 
ment is all that is usually required. 

Gardner and Hart state that a knowledge of normal in- 


testinal rotation is important to an understanding of the 
possible abnormalities. They report 2 cases of volvulus of 
the entire mesentery giving symptoms of duodenal obstruc- 
tion and revie%v 103 reported cases. 


SECTION Ylll— Editorial 


NOTE: The editorial contrihutione jmiliehei in thie Journal represent only the opinions of their writers. Sueh being the case, this Journal 
or the American Gastro-enlcrological Association is in no way responsible for ediiortal expressions. 


THE UNKNOWN LIVER 

R eports of new procedures designed to test liver 
function accumulate month by month in the litera- 
ture, evidence of a desire to learn more of the func- 
tions of this organ which so well hides the secrets of 
its behavior. And yet we must still depend primai-ily 
upon the old criteria, jaundice and enlargement, for 
clinical evidence of pathological changes in this organ. 
We do not know the cause of death after hepatectomy 
when adequate glucose is supplied. And the liver is 
now the only organ of which this can be said; in .all 
other cases we can either provide effective substitution 
or adequately explain the fatal effects of removal. 

One reason for the slowness with which information 
concerning hepatic physiology accumulates is the di- 
versity of functions possessed by the liver ; it takes an 
important or essential part in the metabolism of fats, 
carbohydrates and proteins, stores vitamins and anti- 
anemic factors, is concerned in regulating the volume 
and concentration of the blood, influences the mineral 
metabolism, and synthesizes numerous substances for 
excretion into the bile or in the process of detoxifica- 
tion. 

Until recently there has been no suggestion that 
the liver is specifically influenced by any hormones 
except epinephrine and insulins. The only other 
regulating mechanism that has been known is the 
nervous system, which controls the deposition of 
glycogen, liberation of glucose, and caliber of the 
hepatic vessels. Since ’ the demonstration by Hous- 
say that hypophj'sectomy reduces the glycosuria, 
hyperglycemia, and ketosis of experimental diabetes, 
further investigation has indicated that this effect 
is mediated largely, at least, through the liver. 
Adrenalectomy has a similar effect upon the diabetic 
animal, but replacement therapy by anterior pituitary 
extracts, which restores ketosis in the hypophysecto- 
mized-depancreatized preparation, has no effect when 
the adrenals and pancreas have been removed (1). 
This suggests that the absence of the hypophj’sis 
affects the diabetic state by causing cessation of ad- 
renal activity', and that an adrenal hormone is pri- 
marily responsible. The adrenalel cortex is known to 
atrophy after hypophysectomy. 

But whether the effect is direct, fz-om an hypophy- 
seal hormone, or indirect, by way of the adi-enais, it is 
becoming appai-ent that a hormone is essential for the 
normal activity and function of the liver. This has 
been suggested by Best (2) and is emphasized again 
by Long (3) in a recent brief review of endocrine 
activity and metabolism. The hepatic tissue is pre- 
sumably the sole site of formation of the ketone 
bodies; ketosis ceases after removal of the hypophysis 
and can be restored by injections of anterior lobe ex- 
tracts. In the livei’, also, glucose is constantly being 


manufactured from amino acids, lactic acid, and other 
non-carbohydx-ate sources; this process of gluconeo- 
genesis likewise fails after hypophysectomy and to its 
failure we can attribute," at least in part, the deci-ease 
in glycosuria and hypez'glycemia of the hypophysec- 
tomized diabetic animal. 

These contributions, while of the utmost value to 
our conception of the problems of diabetes, offer at 
present no ray of hope for i-ational thei'apeutie applica- 
tion. Even though the functions of the liver can be 
suppressed by removal of an essential hormone (and it 
has long been known that hepatic injuiy can produce 
an amelioration of the symptoms of diabetes), there 
appeal’s no justification for so suppressing hepatic ac- 
tivity, thereby treating one metabolic disturbance by 
the production of another. 

Lathan A. Ci’andall, Jr., 
Northwestei-n University, Chicago. 

REFERENCES 

1. Lore, C. N. H. Ann. Int. Med., 9, Ho. 1936. 

2. Dost, C. H. Lancet, 226, 1165, 1216, 1274, 1936. 

3. Lone, C. N. H. Ann. Int. Med., 9, 1619, 1936. 


A “NEWS" SECTION FOR THE JOURNAL 
jl/TEN who work in similar or allied fields like to, 
(and should) know what is happening among 
their confreres. 

Thus far, the JOURNAL has been concerned with so 
many problems of organization, distribution, technical 
questions, and the multitudinous variety of matters 
ever appearing when a magazine is launched, that 
many' desirable, yet not absolutely essential, activities 
have had to he postponed. 

Now that this publication has made for itself a place 
in the world’s literature and the mechanics of printing 
and circulation well are in hand, opportunity presents 
itself for a “breathing spell" and the consideration of 
what may be pleasing, yet not strictly necessary. 

A number of contributors — in this and other lands — 
has urged that a “News” section be provided. Such 
section will include items of national and international 
interest; happenings to physicians and scientists, in 
practice, at institutions for teaching and research, in 
medical organizations, and so on, as suitable activities 
occur. A “gossip column” is not intended or desired, 
but I’eal news dealing with matters of consequence 
would seem worth the space given to it. 

In proportion to the response from our subscribers, 
such “News” section will be valuable. We invite the 
submission of material. It must reach the Editor 
before the first day of any month. Brevity, aceuraev 
and “news value” are desired. 

We bespeak hearty cooperation. 


Frank Smithies. 



SECTION IX — Book Reviews 

(Th.h rcction is open to eontribiitions from amj medical reader, n-hether or not a member of the Editorial Council). 


Experimental Enzyme Chemistry. Henry Tauber, 
I’h.D. ISui-fress PubH«hin(r Company, ilinneapolip, 
^linn., 130 payes, iJhj.s. (11 x 8 in.) Fabric, 

rrice: .?3.50. 

’’HE biocbemi.stry of the digestive fluids and tissue 
- juices i.s occupying the forefront of medical knowl- 
edge and experimental investigation. It is impossible, 
today, adequately to e.vplain the so-called vital pheno- 
mena without a thorough comprehension of the chem- 
ical processes which are responsible for biologic mani- 
festations. 

Nowhere is this more true than in the field of gas- 
fro-entcrology. Not only is the physiology of diges- 
tion, absorption and utilization of the various food 
elements dependent upon the chemistry of the diges- 
tive juices and of the cells lining the gastro-intestinal 
tract. The manifestations of disease also are intimately 
bound up with these factors which furnish a proper 
understanding of some of the normal as well as path- 
ological .symptoms associated with the function of the 
.stomach and intestinal tract and its complementary 
glands. 

It has long been known that enzymes elaborated and 
.secreted by the cellular aggregates play a very impor- 
tant role in these processes. Di-. Tauber's book is a 
distinct contribution in this field because it summa- 
rizes the present day knowledge on the subject in a 
very succinct and clear manner. As a basis for diag- 
nosis the information which can bo culled from this 
book is of inestimable value. The bibliography is verj- 
extensive and fairly complete. As the author says m 
his preface, it is not possible to review all the work 
of recent ycar.s; but the bildiography certainly does 
more than that. 

While this book contains considerable chemical data 
atid many foiTnul.'ic, it describes many enzymes in a 
simpl>‘ enough manner, so that even the non-technical 
mwlica! man can add greatly to his knowledge of this 
comiilicatcd and little known subject. 

In Chapter 1 with the Introduction, the book deals 
with definition of an enzyme and a discussion of the 
c.'Tcct of tempeniture, hydrogen ion concentration, 
esfcct of exce.ssive substrate, and the discussion of 
activatons and inhibitors, and the views concerning the 
chemical nature of the mechanism of action. The 
author quotes licchhold's analogy of the living cell as; 
“A city in which collojd.s are the houses and crj-stal- 
lo;d'< are the people who transverse the streets, disap- 
pearing into, and emerging from the housc.s and those 
who are engag' ti in erecting or demolishing building.^. 
The colloids an* the .stable part of the organism, the 
cry.st.alloid.- the mobile part, which, penetrating every- 
•.vh>'re. may bring weal or woe.” 

it might be added that enzyme.s are the tooi.-= or in- 
strument?* by which this is accomidished in producing 
cb.ar.gts without them-'clvcs being incon)^)ratwl into 
thc'->* change.!. 

rtsapter 11 deals' with e.stcr.ascs derived from pan- 
creas .-d'amarh, liver, and cert.ain plant.s. and tanna.s-, 
sulrlnita,-'. and phosph.'ita'-c. 


Chapter III deahs with proteolytic enzymes and 
peptidase.s. The structure of the enzymes is discussed, 
and dilTerentintion between prote.asos derived from the 
stomach and the pancreas is m.ade. Micropholograjihs 
of these individual enzyme crystals are clear and ex- 
ceedingly well reproduced. In.this chapter the subject 
of crystallization is given in detail. Plant protea.ses 
are also discussed in this chapter. 

Chapter IV deals with amidases which act upon 
amino acids, and acid amids. In this chapter urease 
is discussed at considerable length. 

Chapter V deals with carhohydrascs, the carbohy- 
drate splitting ferments which have pi-obably bcim 
studied more c.xtensively than any other type of 
enz.vme. This chapter not only discusses the variou.s 
saccharases, but also discu.sscs the glucosidasc.s and 
emulsin, and those enzymes which split starch and 
gli'cogen. The identification of molecular structure by 
moans of enzymes receives attention in this book, and 
the reader i.s referred, for the considerable amount of 
information which could not possibly be included in 
this small book, to the e.xtcnsive bibliography which 
follows each chapter. 

Chapter VI deals with catala.se.s. 

Chapter VII deals with oxidizing enzymes which arc 
subdivided into the anaerobic group and the aerobic 
group. A subject of considerable importance, par- 
ticularly in the true oxidase group, is a discus.sion of 
the Vitamin C o.xidnse of ascorbic acid. The ferment 
which oxidases ascorbic acid is of ti'cmcndous impor- 
tance in the light of the role which this Vitamin plays 
in the cure and prevention of disease and iLs relation- 
ship to the chemical processes associated with main- 
tenance of normal physiology. 

Chapter VIII deals with the oxidation system asso- 
ciated with coenzymes, and which belong in the group 
of dyes such as flavine, as well a.s other colored 
enzyme.s. 

Chapter IX deals with the carbonic anhydrase which 
is as.sociated with the liberation of carbon dioxide into 
the capillaries of the lung. 

Chaptens X and XI di.scuss the enzyme chemistry of 
alcoholic fermentation and bioluminesecnce. 

This book therefore is of value, not only to students 
of nutrition, but also to physicians who seek satisfac- 
tory explanation for many of the .symptoms wliich they 
observe in connection with gastro-intestinal and nutri- 
tional disturbance.s. 

Benjamin .Jablon.s, New York City. 

The Patient ami the M' father. Volume 1, Part 3. 
William F. Peter.-^on. Edwards & Co., Publi.sher.'!, Ann 
Arbor, Mich., 1930. 

■'HIS big volume of nearly SOO page.s rather over- 
- whelms one — it repre.-sent-s .such an enormoji.s 
amount of work .and it cover.-' .such an eno.*-mou.s field. 
One marvels at Hr. Pctenmn'.s industry and his devo- 
tion to his subjert and his knowledge of the liter.'iture. 
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He is convinced that changes in weather can account 
for almost any change that ever takes place in the 
health or in the bodily functions of a man. The book 
is filled with comple.Y graphs showing the relations be- 
tween iemperaturc curves, barograms, storms, etc., and 
changes in bodily chemistry or pulse rate or blood pres- 
sure or what not. 

The average physician is prepared to receive the in- 
formation that arthritic joints become more painful 
as storms approach but he will probably be a bit sur- 
prised when told that his patient died on a certain day 
after operation because an anticyclone or something 
came along. He will want to have more proof of this 
and if he does not find it, he is likely to lose faith in 
the author. As we have said in reviewing previous 
volumes issued, it would be most regrettable if after 
all this tremenous labor by Doctor Peterson and his 
colaborators, the medical world should “walk by” as 
the reviewer has had to do, and say, “We marvel at the 
man’s industry; we hope he has proved his thesis; we 
w’ish we could spend weeks and months in examining 
the graphs so that we could tell whether or not the 
facts justify the conclusions, but after reading hei'c 
and there for a few das's and running into many things 
that look to us more like chance and coincidences than 
proofs, we hesitate to spend more time on the book — 
we’ll let someone else make an analysis and a more 
readable abstract of it.” 

This would be most regretable. Unfortunately, it is 
extremely difficult for the human mind to judge of 
complicated graphs such as are published in this book. 
It is too hard to remember after studying twenty 
curves how many times the lines ran parallel and how 
many times they ran higgledy-piggledy, or one line 
went up while the other went doivn. The visual method 
is too precarious and too widely open to self-deception. 
Our impression is that the statistician's method of cor- 
relation is the only one that will ever bring order out 
of chaos in these books and will show in a minute what 
degree of relationship there actually was between two 


sets of data. When there is a perfect relationship, 
either positive or inverse, between, let us say, baro- 
metric pressure and blood pressure, the index will be 
either plus 1 or minus 1, and when there is no agree- 
ment the index will approximate 0. 

If Doctor Peterson wants his enormous labors to in- 
fluence medical practice and if he wishes his books to 
be read and his theses accepted, it would seem as if 
he ought to get a statistician to calculate the indices 
of correlation for the data now published in the fonn 
of curves. Then the men who are competent to pass on 
Peterson’s work and to appraise it can pick out in a 
few moments the experiments that showed a correla- 
tion between weather and bodily functions. Even then, 
however, much room will be left for judgment as to 
whether or not an experiment was run long enough to 
prove anything. If an experiment is so short as to 
cover only one episode, as many of Peterson’s are, it 
may be suggestive, but that is all. What is the use of 
showing that an epileptic attack coincided with an 
anti-cyclonic storm? For that matter, even the method 
of correlation has its dangers. Thus one might find 
that the curve representing increased use of electric 
refrigerators in the United States parallels beautifully' 
the cuiwe representing the national debt of Japan, and 
yet one couldn’t say that one was cause and the other 
effect. 

All of which does not keep us from recommending 
this book to all of those who like to think. It is cram- 
med with information and suggestion, and for a 
medical book, it is unusually well written. The main 
criticism is that it confuses through its very richness. 
It would have been more convincing if it had had 
fewer illustrating protocols and more careful analy'ses 
and explanations of the ones presented. Peterson would 
have helped his cause much by leaving out protocols of 
the many' inconclusive experiments, some so inconclu- 
sive as to throw doubt on the good judgment of a man 
who would show them at all. • 

Walter A. Alvarez, Rochester, Minn. 


SECTION XII— “The Clinic” 


Intestinal Polyposis: Adenomatosis Coli and Polyposis Cystica Intestini* 

By 

JOSEPH FELSEN, i\r.D. 

NEW YORK. NEW YORK 


T he term “intestinal poly'posis” has sometimes been 
used indiscriminately to describe two separate and 
distinct clinical and pathological entities, namely, 
adenomatosis coli and polyposis cystica intestini. The 
purpose of this communication is to differentiate these 
two conditions. 

1. Etiology. There arc tivo main theories as to the 
etiology of adenomatosis coli, both of which have much 

^‘From the Dcpnrfmcnt of Laboratories and Rcsrarcli, The Bronx Hos- 
pital. New York, N. Y. 
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to support them. Ribbert fl) suggests their origin in 
embryonal rests, a theory intimately' connected with 
oncogenesis in general. Verse (2), Ewing, Lockhaz’t- 
Mummery, Dukes (3) and others propose an inflamma- 
tory basis for the development of these multiple tumors 
without excluding some anlage peculiar to the indi- 
vidual or family. The consensus of opinion appears to 
be that the condition has a definite hereditary tend- 
ency of the Mendelian type. Every specimen in our 
series falls in this group, two or more members of the 
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rjiniily havinp had the condition, three KtJicrations 
having been involved in one instance. Polyiiosis cy.stica 
inte.-i'ini, however, involve.s no hereditary factor. Evi- 
dence has recently been pre.sented indicatinp that the 
disease i.s acciuired and is the late re.sult of bacillarA' 
dysentery (d). The similarity lio.s only in the familial 
incidence which is wholly explainable in polypo.sis 
cy.stica on the basis of contact infection durinf? the 
early staye of acute bacillary dysentery. In follow-up 
.studies of more than 200 case.s of acute bacillary dysen- 
tery not one instance of adenomatosis coli has been en- 
countered. Thi.s sufTf'ests tliat if a chronic inflamma- 
tory process iirecodes the neoplastic one. it is probably 
not due to bacillary dysenteo’. 

2. Patlioloffii. Adenomatosis coli is characterized 
by tlie development of multiple solid adenomata of the 
mucosa of the colon. We have never seen these tumors 
extend beyond the ileocecal valve although involve- 
ment of the small bowel has been described by Lubarsch 
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fr)i, Xiemack (01. Ribbert (7). Petrow (8) and 
Haii'icr (tM. Other tyj'es of tumors, however, may 
wcur concomitantly in the small bowel, such as Iciomy- 
o!n;i or liiwina. Oater.sleben (10) reports a ca.se of 
multiple polypn.-iis of the small intestine with malig- 
nant degeneration in a woman of 22 and states that 
this is the fourth case of polyposis in this location to 
be reported in the literature. Adenomatosis coli repre- 
sent.s n neoplastic process, the tumor.s beyinnintr .as 
small, punctate, flattened elevations of the mucous 
membrane scarcely visible to the naked eye. Slowly 
incre.nsiny in size these nrea.s become laryer and more 
rntinded. The surface appears smooth and reddened, 
but clo«e inspection of the larper tumor.s yenerally 
reveals a division into closely-knit cauliflower-like 
lobules. The ty()ica) fully developed adenoma is mush- 
rr'omed at the tip of .come redundant murn.sa, eventu- 
ally b-rorniny more .'Utd more pedunculated becau.se of 
traction .m a loosely attached mucous membrane and 
underlyiny submucos.-i. Sometimes tlie.se pedicles, 
whi'd; consist of mucosa and underlyiny vascularized 
connertive tissue, tscfome <iuite lony, a tumor bwated 
in the -siymoiti not infrequently appearing at the anus, 
Tiu' I : probably is tb.e re.sult of an attempt by ;}ie 


bowel to expel the tumor a.s it would a foreign Kiy 
The pedunculated tumor.s are pcnorally beuiRn, Whi'n 
malipnancy supervenes the tumor which oriyiuall.v hr,<i 
a .short pedicle beconie.s sessile, spreads laterally, un- 
dergoes central iiecro.sis and eventually takes on the 
appearance of adenoma mallRnum or adenoma (k- 
struens. It seem.s quite certain that they remain lec.al 
for a relatively lonp time, are only slowly invasive .an.!, 
when rc.sected at a reason.ably early period, do not 
recur. Mo.st of the cures of carcinoma of the colon 
probably fall in this group. These tumors, whether 
adenomatous or malignant, are well v.ascularizcd ami 
are prone to repeated hemorrhage. The blood vessels 
arc located in the connective ti.s.sue core which is geiier- 
•nlly continuous with the siibniuco.sa of the bowel. The 
pedicles, which consist of muco.sa and subnnicosa, mny 
iindergo torsion with sub.sequcnt partial or complete 
necrosis of the adenoma. Inasmuch as adenomatosis 
coli is a condition in which the ndcnoin.nta arc scattered 
all over the colon, malignancy may occur simultane- 
ously in several tumors — a true e.vample of multicen- 
trie malignancy (II). This can bo readily shown in 
the case of two such tumor.s by means of serial .sec- 
tions of the intervening intestine. There is no under- 
mining of the mucosa by .spread of cancer cells along 
the submucosal lymphatic plexus and roapitcaranco at 
another point of the intestine. Each nidus is separate 
and distinct. We have never seen adenoma mniigiium 
or adenoma destruens in the small bowel associated 
with adenomatosis coli, a condition which should be 
encountered if adenomatous polyps occurred with any 
appreciable frequency in the small intc.stinc. The 
rarity of primary carcinoma in tlic latter is well 
known. Aside from the tendency to multirentric 
malignancy in adenomatosis coli the condition seems 
to bo associated with some underlying iiathological 
anlaric or tendency to the development of other intes- 
tinal pathology. Indeed, this is the rule in nearly all 
neoplastic diseases of the colon. Thus, villous tumor.s. 
submucosal lipomata or diverticula are often asso- 
ciated lesions. Another differential point is the ab- 
sence of ulceration between the polyps, the intervening 
mucosa generally being quite normal. Whether adeno- 
matous polyps are the precur.sors of all carcinomata of 
the bowel, as suggo.stcd by .Schmieden and Wc.sthurs. 
Fitzgibbon. Rankin and olhcr.s is perhaps sliil some- 
what debatable. However, this view has been mi.sin- 
terpreted by many to mean that (dl adenomatous polyps 
become malignant. This, of course, is not so. The 
.same mi.staken point of view existed not so many years 
ago with regard to uleor.s of the stomach becoming 
carcinomatous. The incidence of multiple, .■silent, 
benign, adenomatous polyps in our necropsy series is 
in •Ui2 succe.ssive necropsies (4.1'', excluding 
119 habic.s). The figure increases in dinwt projiortion 
to the care with which the inte.stine is e.xamincd in the 
autop.sy room. The earlie.st histopathnhpir change^ 
.suggesting malignancy appear to he lost; of ducts, 
imbalance of stroma and glands, atypical glandular 
morphology, multiplication of cell layer.s. nurlear 
hyperchromati.sm and penetration of the miisculai'is 
miieo.s.-ie. Even after Ihi.s occur.* it .should he remem- 
bered that the .submucos.-il lymphatic plexus often nf^ls 
as an effective harrier to the further .“(inad of the di.'- 
e.T-e for many months, perhtip.s as long a® a year. Tiw 
prognosis in thi.s type of tumor, generally graile one, is 


591 


Felsen — Intestinal Polyposis: 


Adenomatosis Coli and Polyposis Cystica Intestini 



Fig. 1. No. 578. Adenomatosis coli in a male, age 45, in 
whom the chief symptoms were diarrhea and hemorrhage. 
Note both the sessile and pedunculated tumors in all stages 
of development with scarcely any normal mucosa visible. 


thei’efore correspondingly good. Adenomatosis coli has 
never been observed in the newborn. 

Polyposis cystica intestini has only the remotest re- 
semblance in the gross to adenomatosis coli. The polyps 
on close scrutiny through the sigmoidoscope are seen 
to be pinched off bits of swollen mucous membrane 
with intervening areas of ulceration. The condition is 
inflammatory, not neoplastic and represents one phase 
in the development of the disease kno-wn as chronic 
ulcerative colitis. Contiguous intramural infection is 
always present and may be associated with intramural 
abscess formation, fibi'osis or both. Often the solitary 
acuminate lymph nodules are totally destroyed and the 
colon becomes essentially a narrowed, thickened, in- 
fected, vascularized tube of connective tissue. Exten- 
sive linear, serpiginous and geographic areas of uicera- 



Fig. 2. No. 6443. Adenomatosis coli in a female, age 21. 
Arrow points to an associated villous tumor. Maternal 
uncle and maternal grandmother died of the same disease. 



Fig. 3. No. 2604. Multicentric malignancy in descending 
colon and sigmoid in a male, age 38. Five years after re- 
section there was no evidence of recurrence or metastasis. 
Other adenomata were present, but not removed. Upper 
tumor is a benign adenoma; middle and lower tumors are 

malignant. 


tion alternate with small or large areas of intact 
mucosa which, because of blockage of ducts by scar 
tissue and retained gland secretion, take on a polypoid 
appearance. They can hardly’’ be regarded, however, 
as true polypi and in this sense the term is a misnomer. 
The colon may be involved in a segmental fashion and 
the process often extends into the appendix and beyond 
the ileocecal valve into the small intestine, particularly 
the distal portion of the ileum (chronic distal ileitis). 
Loss of haustration is always seen in the roentgeno- 
graphic examination and diffuse stenosis of the bowel 
lumen is frequent. Bleeding in this condition occurs 
chiefly from the ulcerated areas, the infection eventu- 
ally’’ causing necrosis of the superficial vessels. Epi- 
demiological, clinical, pathological, bacteriological and 
serological evidence point to polyposis cystica intestini 
as being the late result of bacillai’y dysentery. The 
original organism dies out and secondary non-specific 
infection occui’s through the ulcers originally’ produced 
by’ B. dysenteriae. We have never seen malignancy’ 
directly’ attributable to or even remotely associated 
with this condition, although it has occasionally been 
described. Every case of poly’posis in which we have 
seen this occur has been one of adenomatosis coli ante- 



Fig. 4. No. 7160. Chronic ulcerative colitis associated with 
polyposis cystica intestini. Entire mucosa is ulcerated 
except for the small scattered islands visible in the photo- 
graph. Original infection due to B. dysenteriae Flexner. 
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Fig. 5. No. 8179. Chronic ulcerative colitis, the late result 
of infection with B. dysenteriae Flexner. The mucosa is 
broken up into shreds and pseudopolyps (arrow). Note 
mural thickening at right edge of photograph. 

dating and existing independent of an original infec- 
tion with B. dysenteriae. Multicentric malignancy has 
never been noted in polyposis cystica intestini, 

3. Diagnosis. The clinical diagnosis of adenoma- 
tosis coli is generally made by direct visualization of 
the tumors through the sigmoidoscope. One of the 
tumors may be snared off for microscopic study which 
shows the characteristic adenomatous structure. Koent- 
genographic examination reveals multiple smooth 
circular defects which projects into the column of 
barium. The diagnosis of polyposis cystica rests on 
the characteristic polypoid islands of mucosa with in- 
tervening areas of ulcei'ation readily seen through the 
sigmoidoscope. During acute exacerbations a muco- 
purulent exudate may be seen and free bleeding is 
common. The bowel is stenosed due to extensive intra- 
mural fibrosis and roentgenographic study reveals a 
tj'pical loss of haustration, mural thickening and de- 
fects in the mucosal pattern corresponding to the ulcer- 
ated areas lying between the polyps. Biopsj’- of these 
poljT)s shows only chronic inflammation, but no evi- 
dence of neoplasia. Even at this late stage one may 
occasionally recover B. dysenteriae if the organism is 
sought for persistently. Agglutination titer against 
B. dysenteriae usuallj’’ positive if a sufficient number 
of strains are used in the tests. 

4. Symptomatology. In adenomatosis coli, diarrhea, 
bloody intestinal discharges, cramps, anemia and loss 
of weight are common sjmiptoms. In polyposis cystica 
intestini similar symptoms occur, but a careful his- 
tory and epidemiological study often will reveal that 
the pi'ocess is merely a perpetuation of an original 
acute bacillary dysentery. The intestinal discharges 
are not only bloody, but often purulent, indicating the 
inflammatory nature of the disease. Intramural ab- 
scess formation is common and is accompanied by a 
septic type of temperature which promptly subsides 
following evacuation of the abscesses. The natural 
course of the disease is one of periods of remission and 
exacerbation which appejir to correspond to relatively 
high and low degrees of immunity to the- primary and 
SGConclai-y infecting organisms. 

5. Therapy. The treatment of adenomatosis coli is 
surgical — either a short circuiting operation to divert 
t}<e fecal .stream or complete colectomy. The latter 


operative procedure is attended with a high rate of 
mortality and should be undertaken only by expert- - 
enced surgeons. Repeated blood transfusions before 
and after operation are helpful. Pulguration has been 
used successfully on adenomata in portions of the 
bowel which could not be resected. The ideal treat- 
ment of polyposis cystica intestini (chronic ulcerative 
colitis) is the prevention of bacillary dysentery. Once 
fully established, polyposis cystica inte,stini is ex- 
tremely resistant to therapy. Every patient with acute 
bacillary dysentery who does not recover within three 
weeks should receive active immunization with D-C 
vaccine (Dysenterj-^-Colitis vaccine containing poly- 
valent autogenous and .stock strains of the original in- 
fecting dysentery' organism, enterococcus, hemolytic 
and non-hemolytic B. coli). This procedure should be 
supplemented by D-C antivirus, intestinal oxygenation 
and repeated transfusions in which suitable individuals 
who have recovered from bacillary dysentery are used 
as donors. Immunization should be carried out inten- 
sively before the chronic lesions have been well estab- 
lished. Surgery has a very limited place in polyposis 
cystica intestini. Resections are attended with a re- 
latively high rate of mortality and recun*ences are 
fi*equent. The latter are due to cutting through in- 
fected bowel or overlooking “skip areas” of ulcerative 
colitis. Short circuiting operations do not clear up the 
infection and the use of a stoma for irrigation pur- 
poses is of very doubtful value, 

SUMMARY 

Adenomatosis coli and polyposis cystica intestini are 
two entirely different conditions. Epidemiological^ 
clinical, pathological, serological and bacteriological 
studies indicate that polyposis cystica intestini is the 
chronic stage of acute bacillary dysentery'. Adeno- 
matosis coli, on the other hand, is a neoplastic disease 
prone to multicenti’ic malignancy and unrelated to 
bacillary dysentery'. 



Fig. 6. No. 6180. Ulcerative, granulomatous and polypoid 
lesions of the sigmoid v/ith obstruction. The pathology is 
similar to that seen in specimens 4 and 5. 
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Didusc Polyposis of the Colon" 

A Case Report 

By 

L. K. FERGUSON, M.D.f 

PHILADELPHIA. PENNSYLVANIA 


V IRCHOW (4), in 1863, first described the form of 
diffuse polyposis of the colon, and later Cripps 
(1), in 18S2, pointed out the familial tendency in this 
disease. Since that time many authors have reported 
isolated cases. Rankin (3) recently reported 11 cases 
which he treated by total colectomy, with 2 deaths. 
Janssen (2), in 1932, reported 2 cases of this disease 
in brothers, with the history that there was probably 
the same disease in the father. In an investigation of 
the family he also found 2 other cases. 

The patient to be reported illustrates the character- 
istic symptoms of this disease. She was a young woman 
37 years of age whose mother had died at the age of 
45 with what was believed to be carcinoma of the 
rectum. She was markedly thin and emaciated, weigh- 
ing about 90 pounds; the hemoglobin was 56%. She 
gave a histoiy that for 9 years she had had attacks of 
diarrhea, lasting from 8 weeks to 2 months; between 
the attacks there were often periods of rather marked 
constipation. During the year before admission, the 
attacks were almost constant. The movements were 
liquid and as many as 8 to 10 a day and contained 
much mucus and often blood. On proctoscopic exami- 
nation in November, 1936, the bowel wall was found 
to be literally covered with palpable and visible polyps. 
A barium enema showed a diffuse polyposis involving 
the entire large gut. (Fig. 1). 

On admission to the hospital she was prepared for 
operation by several blood transfusions, and on De- 
cember 14th, the abdomen was opened through a grid- 
iron incision on the right side. The ileum was sec- 
tioned, the distal end inverted, and a mushroom cathe- 
ter was sewed into the proximal end and brought 
out through a muscle-splitting incision in the right 
rectus. At the time of operation a mass was palpable 
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in the sigmoid ; this was believed to be a carcinomatous 
degeneration of the polyps. 

The patient did fairly well. Her fluid intake was 
augmented to about 3Q00 c.c. a day by the use of intra- 
venous infusions and blood transfusions. The wounds 
healed by primary intention and the patient was up 
and about the ward for a time, but she became a 
psychological problem, refusing to eat solid food. At 
her own request, she was permitted to go home but her 
nourishment and care were not of the best and she 
steadily became weaker. She was readmitted to the 
hospital. Fluids were supplied in abundance intra- 
venously and, in addition, four transfusions were 



Fig. 1. Barium enema, showing diffuse polyposis through- 
out the entire large gut. ^ 
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given, but she nevei’ could be made to eat solid foods 
and finally died 45 days after operation. 

This case is of interest in pointing out several diffi- 
culties which may ai-ise in the care of such patients. 
In the first place, the preparation of the patient for 
operation must be a very thorough one. The patients 
.are usually anemic and markedly dehydrated; fluids 
and blood must be supplied before operation may be 
performed. 

Secondly, the postoperative care of patients with 
ileostomy cannot be treated lightly. The loss of fluids 
following opei-ation is often considerable and it is im- 
portant that an accurate estimate of fluid loss be kept 
in order to gauge the fluid intake. 

Thirdly, as soon as possible, these patients should 
be permitted to eat solid food, in order to hasten the 



Fig. 2. Diffuse polypoidosis of large intestine with foci of 
adenocarcinomatous degeneration in the sigmoid. The 
upper section is the ascending colon, and the lower section 
IS the sigmoid. Malignant degeneration was found in four 

areas (see arrows), from which sections were made, 

development of a colon-like hypertrophy of the term- 
inal ileum, which in a measure reduces the fluid loss. 

Fourthly, the operation of choice in these cases is a 
i*esection of the colon or colon and rectum because of 
the almost certain danger of carcinomatous degenera- 
tion of the polyps. In this patient a carcinomatous 
degeneration had taken place in three of the masses. 
(Figs. 2 and 3). 

Fifthly, Rankin's experience in handling these cases 
should be noted. Following a preliminary ileostomy, 
he permits the patient to regain strength and normal 
bowel function for a period of 3 to 4 months and then 
performs a colectomy in stages down to the sigmoid. 
He points out that in resection of the transverse colon, 
his best results have been obtained by dividing the 
posterior leaf of the transverse mesocolon so as to 
leave the greater omentum. In his later cases, he has 
attempted to leave the rectum and lower sigmoid, to 
I'emove the polyps in this area by effulguration. If he 
is successful in the latter procedure, he then forms an 
anastomosis between the ileum and the remaining sig- 
moid so as to again reform the continuity of the in- 
testinal tx'act and to permit bowel movements per 
rectum. 

Smi.HARY 

This patient presents the typical hi.story, diarrhea 
in the young anemic patient, which is seen in diffuse 
polyposis. The disease is probably familial in this 


case, and had progressed to a carcinomatous degenera- 
tion of three of the polypoid masses. The problems 
arising in the treatment of such patients have been 
discussed. 

DISCUSSION 

DR. CALVIN M. SMYTH, Jr. It is very important to 
place eases of this type on record since no one individual 
sees a sufficient number to enable him to speak with much 
authority and it is only by referring to collective experi- 
ence that anything can be learned regarding the proper 
method of procedure. Some years ago in a similar case 
we performed a terminal ileostomy and the patient im- 
proved rapidly. Without previous experience to guide us 
we resected his colon at the end of three weeks and the 



Fig. 3. Section of sigmoid polyp, presenting normal mucosa 
and adenocarcinoma, separated only by the thin villus of 

stroma. 

patient died. At the pi’esent time we have a young woman 
of 28 years who %vas admitted originally to the Medical 
Service with a grave progressive anemia, diarrhea, bleed- 
ing from the bowel and loss of weight, A diagnosis of 
diffuse polyposis was made by X-ray and sigmoidoscopy. 
ATter repeated transfusions we performed terminal ileo- 
stomy and her improvement has been truly remarkable. 
The terminal ileum is gi’adually taking over function of 
the large intestine and she is eating solid food and rapidly 
gaining strength. Natui’ally she is anxious to have the 
rest of her surgery done but with our previous expei’ience 
and with the experience of others in mind, she is being 
sent home to wait for two or three months. Many surgeons 
fail to realize that ileostomy is a formidable procedure. 
For one thing the disturbance in water balance following 
it is sufficient to cause death and it is not only a question 
of x’eplacing fluid but of keeping a close check on the 
electrolyte balance and gauging the administration of 
watei’, salt and sugai' accordingly. One of the most impor- 
tant points brought out in Doctor Ferguson’s paper is the 
necessity of a long period of waiting between the perform- 
ance of ileostomy and colectomy. The latter should never 
be undertaken until one is perfectly sure that the maxi- 
mum improvement has been obtained, 
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CLINICAL MEDICINE 

SlYERSON, A., AND ReTVO, M. 

Benzedrine Surfate and Its Value 
in Spasm of the Gastro-intestinal 
Tract. J. A. M. A., Vol. 107, pp. 
2J,-ZG, July U, 1936. 

The muscular activity of the gastro- 
intestinal tract, normal and abnormal, 
has interested physiologists, roentgen- 
ologists and clinicians because of its 
close relationship to the emotional state 
of the patient. Spasm of the gastro- 
intestinal tract arise.s from many 
causes. It may result from (1) func- 
tional disturbances, such as worry; (2) 
the neuroses and psychoses; (3) intrin- 
sic disease of the gastro-intestinal tract, 
as a cancer, an ulcer or appendicitis; 
(4) extra-alimentary conditions such as 
renal colic, plumbism or tabes doi'salis. 

Many drugs have been tried to 
abolish these spastic manifestations, 
among them atropine and benzyl ben- 
zoate, but results have been poor. In 
order that a drug be valuable it must 
fulfill the following requirements: (1) 
the effect should not be prolonged; (2) 
it should not cause unpleasant or dan- 
gerous reactions; (3) it should be 
rapidly and uniformly effective when 
given orally, as some patients may ob- 
ject to injection methods; (4) the 
routine roentgen studies should not be 
interfered with; (5) it should be gener- 
ally available and inexpensive. 

Benzedrine in the form of the sulfate 
has been tried and has been found to 
lessen or abolish spasm of the gastro- 
intestinal tract within a few minutes 
after its oral administration. It is said 
to act on the sympathetic system and 
therefore is a sympathicamimetic drug. 
The spasm is relieved when due to un- 
pleasant emotion, organic disease of 
the tract, or reflex spasm from organic 
disease elsewhere in the body. This 
facilitates roentgenographic differentia- 
tion between functional and organic 
spasm, and gives better visualization of 
organic lesions. The drug has also 
been used clinically in the relief of 
spastic colitis and pylorospasm. 

Francis D. Murphy, Milwaukee. 

Sandweiss, David J. 

Treatment of Gastro - duodenal 
Ulcer with Histidine Monohydro- 
chloride. J. A. M. A., Vol. 106, pp. 
1452-1459, April 25, 1936. 

The treatment of peptic ulcer by the 
Sippy method, by modifications of it, or 
by surgical intervention is -unsatisfac- 
tory in many cases. There are many 
cases which respond at first, but then 
relapse. Whether this response to treat- 


ment is merely coincident with a natural 
remission in the course of the ulcer, or 
whether it is actually a response to 
treatment is not known. 

Many new methods of treatment have 
recently been advocated. Among these 
is the injection of histidine intramuscu- 
larly. The La Rostidin brand of hista- 
mine (histidine monohydrochloride) is 
the most widely advocated product for 
this. 

The rationale of this treatment, ac- 
cording to Weiss and Aron following 
their work on dogs, is that ulcers de- 
velop because of a deficiency of the 
amino acid histamine. Their experi- 
mental work does not prove this con- 
clusively; in fact, similar work by 
other workers points in a different 
direction. 

Sandweiss, working on sixty-seven 
patients with peptic ulcer, of which 
fifty-three were treated with the diet- 
alkali regimen, and forty with histidine, 
had the following results : 

1. Of the patients treated with diet- 
alkali, 51 per cent became symptom 
free and 20.7 per cent were moderately 
improved. Of the patients treated with 
histidine, 55 per cent became symptom 
free and 20 per cent were moderately 
improved, 

2. Of seventeen patients treated 
with histidine after failure to respond 
to the diet-alkali management, 52.9 per 
cent became symptom free and 17.6 per 
cent were moderately improved. 

3. Of nine patients treated with the 
diet-alkali after histidine failed, 42.8 
per cent became symptom free and 28.6 
per cent were moderately improved. 

4. By changing from one treatment 
to another, 73.5 per cent became symp- 
tom free and 13.4 per cent were moder- 
ately improved. Of the nine patients 
not responding to medical treatment, 
four required surgical intervention and 
five had medical complications, such as 
myocarditis, hyperthyroidism or arteri- 
osclerosis. 

5. Eighty - five per cent of the 
patients treated with histidine had re- 
missions after six months, and 31 per 
cent of those on the diet-alkali regimen 
had remissions after six months. 

6. Twenty-four consecutive daily in- 
jections of histidine are not essential to 
produce a remission or prolong a symp- 
tom-free period. If eight injections at 
the most do not produce a disappear- 
ance of all symptoms, further injections 
will not be of great value. 

7. About one -third of seventeen 
patients showed a slight increase in the 
acid curve; one-third showed a slight 


decrease; and one-third showed no 
change. 

8. Twenty-four patients who were 
checked either by X-ray or operation 
after histidine treatment did not show 
any disappearnace of the ulcer defor- 
mity. 

9. Sixteen of the patients treated 
with histidine developed mild reactions. 

The conclusion was reached that, be- 
cause of results paralleling those ob- 
tained in the diet-alkali treatment, his- 
tidine was of value only as an accessory 
in the treatment of those cases which 
do not respond well to the diet-alkali 
method. 

Francis D. Murphy, Milwaukee. 

Mount, G., Mount, F. R., and Hunter, 

W. C. 

Calcification in the Spleen. J. .4. 

M. A., Vol. 107, pp. 203-205, Jtdy 

17, 1936. 

Calcification in the spleen usually oc- 
curs in small zones, in the capsule, in 
small infarcts, and in tuberculous or 
gummatous masses. It also occurs in 
thrombosis of the splenic vein, echino- 
coccus cyst, and in diseases associated 
with extensive general calcification. 

The following is the history of a 
woman, aged 44, who over a period of 
two years complained of an uncomfor- 
table feeling of pressure in the left 
hypochondrium, which during the last 
six months was aggravated by eating, 
stooping forward and lifting of the left 
arm. Three months previous to the on- 
set of these symptoms she was in an 
automobile accident in which she in- 
jured her left side just below the ribs. 

Physical examination revealed a mass 
in the left hypochondrium which was 
apparently the spleen. This was con- 
firmed by the fluoroscope. Splenectomy 
was done and the patient made a satis- 
factory recovery. 

Examination of the spleen revealed a 
large calcified mass in the hilus, which 
mass extended into the substance of the 
spleen leaving only a small area of 
normal spleen at the upper pale. Micro- 
scopic examination revealed large calci- 
fied areas surrounded by areas of 
hyaline degeneration. The etiology of 
this condition was thought to be 
trauma, at the time of the automobile 
accident, with rupture of the splenic 
pulp without tearing of the capsule, fol- 
lowed by organization of the hemotoma 
which formed with the later deposition 
of calcium salts. 

Francis D. Murphy, Milwaukee. 
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EXPERIMENTAL PHYSlOLOGy 

Fitz-Hugh, Thomas, Jr. 

Experiments %vith “Depepsinized” ■ 

Human Gastric Juice in the Treat- 
ment of Pernicious Anemia. Am. 

Jour. Med. Sciences, p. 168, August, 

1936. 

After discussion of woi’k done by 
Roger Morris and his associates, Minot 
and Castle, Wilkinson and Vlados, 
Fonts and Zerfas and Greenspon, the 
authors report their studies in three 
cases of pernicious anemia, in relapse, 
with red cell counts between 1.4 and 2.3 
million and hemoglobin from 40 to 58% 
(Sahli). The diet was iron-free. 
Gastric juice concentrates for paren- 
teral administration. “Depepsinization” 
was carried out by the method of Fen- 
ger and Andrews as recommended by 
Greenspon. Normal gastric juice was 
obtained from ward and clinic patients 
with normal blood counts, normal 
gastric acidity and without evidence of 
tuberculosis, S 3 nphilis or other active in- 
fection. The first patient, a woman, 
was given an injection of 11 c.c. of a 
concentrate representing 200 c.c. of 
fasting “depepsinized” gastric juice 
from her own stomach during the pre- 
ceding week. Reticulocyte fluctuation, 
for 10 days before and 6 days there- 
after, varied between 0.2% and 1.3%. 
This was considered a completely nega- 
tive result. This experiment was un- 
dertaken mth the thought that if Mor- 
ris’ so-called addisin produced merely 
non-specific irritation effects rather 
than true "hormonal stimulation there 
would be no apriori reason why perni- 
cious anemia juice might not be as 
effective as normal juice. 

A second experiment on this same 
patient consisted of introducing into her 
stomach 500 c.c. of pooled normal 
"peptically inactivated” fasting gastric 
juice through the stomach tube. Then 
food was withheld for 5 hours and be- 
fore it was taken, gastric lavage was 
repeated. 3 days later another 500 c.c. 
of normal gastric juice was given by 
tube. The reticulocyte count showed a 
slight increase to 4% on the 3x-d day 
after the first gastric juice feeding; i.e., 
on the day of the second feeding. One 
day later reticulocytes were 5% and 
then fell in 6 days to 1% and the red 
cell count and hemoglobin were slightly 
lower than before any experiments 
v/ere begun. This patient later showed 
the usual hematologic recovery on a 
parenteral potent lix'er extract. The ob- 
servation was not considered as proof of 
anything. 

Experiment 3 was on a man and 
lyophilized P.A. gastric juice was used 
ar a concentrate intramuscularly. This 
was followed by a local and systemic 
reaction. Reticulocytes I'ose from 2.1% 
before the experiment, to 4.7% on the 
12th day after the injection but the red 
c' i!.-: and hontoglobin declined. 


Experiment 4 consisted of giving this 
same patient 11 c.c. concentrate of the 
acetone soluble fraction of lyophilized 
normal fasting gastric juice. This was 
followed by a reticulocyte rise from 
1.4% to 3.5%; the red cells and hemo- 
globin remaining unchanged. 

Experiment 5 consisted of giving 
intramuscularly 12 c.c. concentrate of 
700 c.c. of normal "depepsinized” human 
gastric juice. No favorable effect was 
observed. 

Experiment 6 consisted of parenteral 
injection of a concentrate of the 
patient’s (pernicious anemia in relapse) 
own gastric juice. In 4 and 8 days re- 
snectively, reticulocytosis of 4.5% and 
5.3% were obsei’ved but otherwise there 
was no change in the blood picture. 

Experiment 7, the same patient, re- 
ceived a concentrate of normal depepsi- 
nized gastric juice without effecL In 
Summary, all the procedures with de- 
pepsinized gasti-ic juice failed to excite 
a significant reticulocyte response in 
the cases of pernicious anemia the 
authors studied. 

Allen Jones, Buffalo. 

ROENTGENOLOGY 

Merritt, E. A., and Rathbone, R. R. 
The Diagnosis and Roentgen Treat- 
ment of Carcinoma of the Head of 
the Pancreas. Radiology, Vol. 26, 
No. 4, April, 1986. 

Merritt and Rathbone state that of 
all the neoplasms which ai’e observed to 
occur in the pancreas, carcinoma is by 
far the most frequent. Sites of pre- 
dilection are the head, the body, and the 
tail of the organ respectively. . Hoff- 
man, in 1934, set the mortality from 
cancer of the pancreas at not less than 
3 per cent of the total mortality from 
all forms of malignant diseases in the 
United .States. 

The cause and nature of carcinoma 
of the pancreas is presented briefly. The 
s^nnptomatology and pathology of carci- 
noma of the pancreas are discussed and 
the surgical treatment. 

The authors present the history of a 
white woman, aged 47 years, with a 
history of epigastric disturbances dur- 
ing the prfevious two years, followed by 
a recent appearance of painless jaun- 
dice, with clay-colored stools and vomit- 
ing. At operation the gall bladder was 
enlai'ged and tense, but no stones wei-e 
found. The head of the pancreas was 
very hard and nodular; the tail of the 
pancreas was soft. The liver was en- 
larged; no metastases were noted. 

Roentgen therapy was advised. In 
the fii’st series, extending from August 
30 to September 18, 1933, the patient 
received a total dosage of 4,500 r (2,250 
r to the anterior and 2,250 r to the pos- 
terior pancreas). The tumor dose was 
1,800 r. The following factors were 
used: 220 kvp., 20 ma., 50 cm., di.st- 
ance; Thoraeus tin filter equivalent to 
2.0 mm. copper, 250 r (measured in air) 


to alternate 15 x 15 cm. anterior area 
and 20 X 20 cm. posterior area. The 
authors report that the patient’s gen- 
eral condition improved during treat- 
ment and the vomiting stopped. 

In July, 1935, the patient ran a septic 
temperature and became very toxic and 
died August 3, 1935, The autopsy re- 
vealed a terminal pneumonia, multiple 
metastases of both lungs, abscess of 
liver, hepatitis, chronic cholecystitis and 
cholelithiasis. There was no malig- 
nancy of the pancreas; it showed a 
chronic interstitial pancreatitis. 

In the summary, the authors state 
that clinically the patient presented evi- 
dence of carcinoma of the pancreas and 
this was verified by surgical explora- 
tion. A cholecysto-jejunostbmy was 
done to relieve the biliary obstruction. 
The patient was given intensive post- 
operative roentgen therapy with com- 
plete disappearance of the tumor and 
apparent clinical recovery for a period 
of one year when she developed signs 
and symptoms of liver metastases. No 
evidence of malignancy was found at 
autopsy. The authors present this case 
to stimulate further trial of roentgen 
therapy in carcinoma of the pancreas. 

D. S. Beilin, Chicago. 

ABDOMINAL SURGERY 

Blahd, M, E. 

Surgical Indications for Peptic 
Ulcer and Its Surgical Manage- 
ment. S. G. 0., Vol. 62, No. 2, pp. 
203-212, Feb. 1, 1936. 

In addition to obstruction, perfora- 
tion and severe uncontrollable hemor- 
rhage, the author proposes a fourth 
positive indication for surgery in the 
treatment of peptic ulcer. He concurs 
with Boas of Berlin in the belief that 
the character of the ulcer and not the 
number of medical cures should be the 
factor to determine the need for surgi- 
cal treatment. He feels that the pene- 
trating type of ulcer is- rarely if ever 
cured under a medical regimen and that 
when it is demonstrated roentgeno- 
graphically as a fleck in a crater it con- 
stitutes the fourth positive indication 
for surgery. 

Subtotal gastrectomy is proposed as 
the operation of choice, securing up- 
ward of 90 per cent of permanent cures. 

Statistics of the primary mortality 
following gastric resection show that it 
is higher than that of gastro-enteros- 
tomy, but when the secondary mortality 
following the latter procedure is taken 
into consideration there is very little 
difference. The secondary mortality fol- 
lowing gastric resection is practically 
nil. 

Pre-operatively a medical regimen 
designed to build up the patient is fol- 
lowed for a period of time. Gastric 
lavage is recommended. Some form of 
regional ane.sthesia is preferred. A de- 
tailed description of a posterior Polya 
type of gastrojejunal anastomo.sis as 
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modified by Pinstorer is griven in detail. 
The stomach is sectioned at right angles 
to the body a.xis so as to favor rapid 
emptying and prevent regurgitation 
from the afferent jejunal loop. 

Postoperatively nothing is given by 
mouth during the first five days; vcno- 
clysis of 3,000 cubic centimeters of 2.5 
per cent glucose in normal saline is 
given daily. If gastric distention oc- 
curs, drainage is instituted by -a Levine 
tube. The diet is enlarged until at the 
end of three weeks the patient leaves 
the hospital with no restrictions what- 
ever upon his food. 

Eleven figures and a bibliography ac- 
company the article. 

Nelson M. Percy, Chicago. 

UtoTZER, STANPRy H. 

Obstncctivc Cholecyst itls — With 
Parlictdar Reference to Acute Ob- 
structive Cholcct/stitis and Its 
Sequelae. S. G. 0., C0:S7l>-SST, 
May, IP SC. 

The term “acute obstructive cholecy- 
stiti-s” is suggested for the .suddenly ob- 
structed and acutely infinmed gall blad- 
der which is still filled with bile. 
“Hydrops” and “empyema” are used to 
designate the obstructed gall bladder.s 
filled with mucus or pus. While these 
two conditions result from prolonged 
obstruction, they are subject to acute 
and subacute exacerbations. Acute 
cholecystitis may occur at times with- 
out obstruction. The indicated treat- 
ment depends to a large extent upon 


the differentiation between the obstruc- 
tive and non-obstructive lesions and to 
a lesser extent upon the differentiation 
of the various types of acute obstruc- 
tion. The history of biliary distress, 
the presence of a tender mass, the 
height of the fever curve, and the de- 
gree and character of the leucocytosis 
should aid in making a satisfactory 
differentiation. Often, however, this 
seems quite difficult and if the fever, 
tenderness, rigidity, and leucocytosis 
persist under observation of C to 48 
hours, the case should be considered as 
an advanced, acutely inflamed and ob- 
structed gall bladder requiring immedi- 
ate surgical attention. Jaundice is not 
an important symptom. Waiting for a 
subsidence of the acute infection is a 
dangerous form of conservatism ac- 
companied by an increased incidence of 
perforation and an increased mortality. 
The operation of choice from the stand- 
point of immediate mortality ns well ns 
.subsequent morbidity is cholecystectomy 
rather than cholccystostoms'. 

J. Duffy Hancock, Louisville. 

Di.xon, Claude F., and Olson, Paul F. 
Twenty Year Cures of Caixmoma 
of the Colon. S. G. O., G2:87i-S70, 
May, 193G. 

Hopeful encouragement is offered by 
considering those patients surviving 
operation for carcinoma of the colon 
rather than those dying of the disease. 
Reporting twelve such persons still 


living or having lived for 20 years after 
the removal of the growth is especially 
significant when the normal expectancy 
of most of the patients in this group is 
considered. The fact that two had ad- 
ditional resection of the small intestine 
and one of the bladder at the time of 
the colonic resection gives additional 
evidence that these cases are far from 
hopeless. An interesting incidental find- 
ing was the confirmation of the feasi- 
bility of grading carcinoma. Every one 
in this series had been graded 1 or 2. 
To put it another way, no patient with 
a colonic carcinoma graded 8 or 4 sur- 
vived a 20 year period. Further, only' 
three of the twelve cases showed metas- 
tasis to the local lymph nodes. In a 
study of the entire group of 453 cases, 
it was shown that there was an increas- 
ing incidence of local metastasis with 
the higher grades. In other words, that 
metatasis was twice as frequent in pri- 
mary lesions of grade 4 than it was in 
those of grade 1. These findings seem 
raiher conclusive so far as grading is 
concerned. 

The ability to give specific instances 
of 20 year cures as reported in this 
series of microscopically proved cases 
should offer much consolation to pa- 
tients having this type of malignancy. 

J. Duffy Hancock, Louisville. 


RED CROSS HEALTH WORK 



W ORKING in cooperation with local public health authorities 
the Red Cross carries on each year hundreds of immuniza- 
tion programs in communities threatened with serious epidemics 
of typhoid and other communicable disease.'’. An unusually large 
amount of this preventive work was done this year in the wide 
areas affected by floods. Many of these communities xvere with- 
out suitable drinking water in the mains for a number of days 
and although every pi'ec.'iution was taken to see that all drinking 
water was boiled it was deemed wise to carry on extensive im- 
munization as a further safeguard. 

In addition to its medical and health work on disaster scenes 
the Red Cross maintains a year-round Public Ilealth Nursing 
service, which brings the visiting nurse to hundreds of small 
towns and rural communities wdiere medical and hospital facili- 
ties are at a minimum. Not only through her nursing care of, but 
also by her instruction to mothers and girls in Home Hygiene and 
Care of the Sick does the public health nurse assist the country 
doctor to safeguai'd health in these sparsely populated districts. 

All Red Cross services are supported by the annual member- 
ship dues of millions of Americans who join each year during the 
Roll Call, held from Armistice Day to Thanksgiving. Ever3’one 
is invited to have a part in the work of their Red Cross b.v en- 
rolling in their local Chapter. 


ConrlMy of the American Journal of DiKcstivc Disen>ics and Nutrition. 
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The Specially Prepared 
Colloidal Cream of 
Aluminum Hydroxide 


THE REFRACTORY PEPTIC ULCER. Because 
of superior antacid and protective properties 
Creamolin has yielded results in many cases 
of gastric and duodenal ulcers resistant to 
previous therapies. 

Creamalin combines with 14 times its own 
volume of tenth-normal HCl in one hour by 
physical fixation. Its action is sustained and 
without side-effects. Creamalin should, there- 
fore, bo the antacid of choice in all conditions 
v/hcro an antacid is indicated. 

THE CONTINUOUS DRIP METHOD 



Anf'U., InviN 

TAr S(ir(/irn) Tiriltticnl of /V;i((V vierr. l\>j. .^faL 

Juuni. JP3e. 

Thf ttv.'itrnent of peptic ulcer i<: primarily n miiiicnl 
proWcm, purRie.al procedures bcinj: rc(i«ired for tlie c^nv 
pHc-ations. !--c<iunl!ne, and introctnblo chronicity. Sunrery, 
regardless of the t.vpc of operation, should bc'direcicii to- 
ward-! a rcstorntion of physiological function, free drain- 
fiRc of the stom.ach, partial neutmlirntion of the stomach 
acid*! by inte-^tinnl alkalies, and the destruction or te- 
movnl of the ulcers or ulcer.-!. The three generally ac- 
cepted indication.!! for operation arc perforation, hemnr- 
rhajte, and obstruction. In acute perforation, prompt 
closure i.s the prime indication .since the .scriou.snp.«s of 
the condition is controlled by the stoppape of the leak. 
Further procedure.s nt such a time will depend not only 
upon the patholofry presented, but more upon the conditian 
of the patient. Chronic perforations, more or less mcce.s-s- 
fully clo.scd by nature, will pre.sent individual problems for 
treatment, .'some homorrhaftc will occur in approximately 
25 per cent of nil cases of Rnslrie and duodenal ulcer. 5 . 
The immediate treatment should be rest in bod, physio- 
lojjirnl rest of the stomach, fluid and nutrition in the h>rm 
of bIucoso and whole blood Irnn.sfusion.s, and coapulnnt.s, 
chiefly fibroRcn by mouth. If operation i.s done, de.stniet- 
ion of the ulcer is imperative repardless of the type of 
procedure adopted. A sinple massive hemorrhape, par- 
ticularly from a duodenal ulcer, is not usually an in- 
dication for ojiorntion unless other complications, ns ob- 
struction, arc present. 

In the surpicnl treatment of duodenal uiccr.s, simple ex- 
cision alone is inadequate. Gn.stroc-ntcrostomy or pliyloro- 
pinsty, cither comhined with cautery destruction of the 
ulcer arc the usual measures employed. Resection is re- 
sorved for those cases with multiple’ uiceri!, with calloused 
ulcer.s on the po.storior wall, or with perforation into the 
head of the pancreas with fixation. 

Gn.otric ulcer.s present the .same .surpical indications ns 
do duodenal ulcers with the additional serious possibility 
of mnlipnnnt chanpe. Small resi-clnhle ulcers, 1 centimeter 
or less in size, may be treated by the conservative c.xcision 
or caiitcnzation combined with pnstroenlerostomy — never 
by pastroenterostomy alone. Larper ulcers, tho-ie with 
marked infinmatory depo-!it, tho.se with healed perforations 
into .adjacent .'truclure.s and those with peripastrie ad- 
hesions, require more radical treatment — sleeve resection. 
BillmUi 1, or t)io Polya modification of Billroth II where 
very wide resection i« indicated. 

Permanency of cure is dependent not only on the proper 
selection and proper technique of operation, hut al«o upon 
the elimination of f.xlr.a-pa.stnc factnr.s such a-* possible 
foci of infection and the adberence- to correct dietary and 
medical .-.upervisjon after the operation, 

.1, DufTy Hancock, Ixmisville. 


Where the intormittcncy of the oral troat- 
ment if, the limiting factor in obtaining maxi- 
mum results and where a speedy rehabilitation 
of the patient i.s desirable the continuous 
drip treatment presents n more satisfactory 
therapy. By this method, healing of the ulcer- 
ated area is possible within 7 to 10 days! 

apparatus for CI/ir.TCAI/ TRIAl/ At'AIUASZ^. P.V 
will ol»-ily loan c9»*.ro-vn‘.«rolot:Ul.-i a Crc-nnnllr. Auto- 
m«tir Drip Co.ntrcl nr.d furnish cuHlclmt Cr««innl>n for 
» clinic*! rTslus'.lon of the continuous drip method. 
Ccrrv-.pondcrrc 1* invited. 

CLEVELAND CHEMICAL ASSOCIATES 
3616 Euclid Avenue Clevct«nd, Oltio 


Dpe.nnk.v, K,vni.r 

Di-'f Olid .Vorp'-rp fii f/ic Core of Gortrie nod Donder.nt 

Vterre. .VooUi. .Vrd. doom. Cn irDP-T/G. Join JS.in. 

Peptic ulcer is firimnriiy a ineilicnl and not a surp-ical 
di«ea«e. The ideal time for medical cure is when the ulcer 
ntid the p.ofient are l>oth younp. Two habits contrihutinp 
t» the formation of peptic ulcer.-* are smokinp of tobacco 
and drinklnp of alcohol; th* prcflisposinp cnu«e, which h 
quite important, i-* the tendency towards ulcer which 
rert.'iin inriit'jd!).-il« inherit: .-ind the cxcitinp c.nuses an- 
hyp-T.acidity, toxin*, and neuropenic factors. Failure of 
rntilical treatuur.t may Ic* evidenced by di>-abliniT pain and 
ledipe.'tion. -evere hemorrhnre, perfor.'ition. obstruction, 
and mniirnnnl chanpe. The aim* of operative treatment 
of l.cnirn legions are the proper drainnpe of the sSnmiich 
and tf.e lowfrinp of acidity. The u-oa! operations are 
pa- 'n<'Tten •'.'■•mv. partial resection, and pyioropla'ty. 
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KNOX 

SCIENTIFIC 

FACTS 


Even the drying 
air is filtered . . . 
six weeks of scu 
enitfic control 
•makes Knox 
Gelatine hacteri- 
ologically safe. 
• 

Analysis 
Knox Gelatine 

Protein CH ammo 
acids) 85.0-86.0% 
Calcium Phosphate 
1.0-1.25% 
Fat Oess than) 1% 
Moisture 

13.0-l4.07o 
Carbohydrate Nil 


Knox Gelatine con- 
tains less than half 
the metal content 
allowed by the 
U.S.P. ... it has an 
almost-neutral pH. 
Odorless. 

Of interest in the 
treatment of mus- 
cular ^'strophy is 
the 25% glycine in 
Knox Gelatine# 








//e Ijieiarif^ 

SPOTLIGHT 


^^^uLiLeies 

LATINt U.S.R 


A Safe, Tempting Form of Protein 

U.S.P. Gelatine is being prescribed more and more in the 
diet of the diabetic . . . Knox Sparkling Gelatine in particular. 
It contains no carbohydrates, coloring matter or flavoring 
(as in factory-flavored jells), therefore can be used gener- 
ously with complete safety. 

Knox Gelatine can be employed to make a hundred and 
one flavorsome and appetizing dishes which add color and 
variety to the diabetic’s usually monotonous menu. This 
brightens the patient’s mental state. High in nutritional and 
caloric value, it is readily assimilated and utilized. 

Quite a remarkable product— made as carefully as an am- 
pule solution. For the diabetic, convalescent, tubercular, high 
protein, post-operative and infant diet where higher protein 
content is desirable. 


KNOX 


SPARKLING 

G E L AT I N E 


I KNOX GELATINE LABORATORIES, 475 Knox A\enuc, Johnstovsn, N. Y. : 

I I ifi 

I , Please send me niEE your booklets, ’’Feeding Sick Patients,” ’’Feeding ^ 
j Diabetic Patients” and ’’Reducing Diets.” 


KNOX y 

$i^gG k 

GfeiATinE il 
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A'.rny.f.ss JnrnN.M. or l>iGf>Tivt: 1 )i.-;ka5:- « ani» Nutoition 


V.’!,!!, rn'trMTit" rr''''(,n;y «nti-. 

fntjfiry in r:itny j; iui^ n y'liii’i- 

di-;i'!vr.n!,-!S;'- in th<' t.f j<'- 

jurin! (dcifr. I’nrtir.! rc'i^tinn in- 
^Tf.-s'irar in }i'jpij!«rity. hut it is y<n tr^. 
<»iir!y to » Vi'iUi.'itf its trui- wrirtb. Pyloro- 
fiiK'-ty vhtrh Icavc-s th< (licf'tivf tract 
ir.'rf horma! nnntonncany nnd which i.s 
lit’’ likely to I)*' follo'-vi’d hy ‘frious 
.'trjueli'ae /ippear* to he the nuthor'.- 
firefcrence fit the pn -er-t time. I!c*t j-c. 
rutt" from any hind of npcrriUvc treat- 
in' nt me extocted in tho'e ci’.'c.a where 
there ir no family hi»tory of ulrer, the 


pati'c'it int'Wk-aKCtl. the ociiiity :.s 
fo'.v, the emptyint; time slow, ittid the 
duratiun of symptoms and treatment 
rather lotijr. 

J. Dully Hancock, Ixiuisvilie. 
Cot.NlitJ.. F. G. 

Duntliiin! VIrfr, Sitrfftcal TmiU 
ntt nl. S. G. O., Vol. C2, Xo. ", pp. 
-•/G-t'/r. fhj. }, lo.'sc. 

Front a reviea of the devedopment of 
the suriticnl treatment of non-re-scetaWe 
(inndenal ulcer the author is led to be- 
lie ve that two operations, namely: (I) 


exclusion with reststtion of pylorus and 
nr.trum and aho circumferential resec- 
tion of part of the fundu«. and (2), ex- 
clusion with circumferential resection 
of part of the fundus but without rert'c- 
tion of the pylorus and antrum ate 
erjiially satisfactory. Why then, ho ,*i4;.s, 
Tcinovu the jtylorus and antrum in re- 
sectable duodena! ulcer’ Since it docA 
not seem important to re.'cct the pylorus 
itnd antrum the nuthor .sucpt'sts “par- 
tial fundusectomy.’’ It has the nd- 
vnntaee of ioavinjr intact the antro- 
pyloroduodenoncuromusculnr ntechan- 
istn and diminishes the acid socrctinR 
area. The ulcer micht or miRbt not be 
resected. If there is pyloric obstruction 
an additional plastic operation there 
must bo made. 

The nuthor observe.s that peptic ulcer 
is now rccoR-nizcd ns a physiological 
problem in which there is a lack of 
balance between an aftressivu (acid) 
and a defensive (alkaline) factor. 

The nuthor l.s of the opinion that any 
operative procedure should be followed 
by postoperative medical mannKcnicnt. 

Eipht fifTUrcs accompany the article. 

Nelson M. Percy, Chic.af:o. 

EI.IARO.V, E. L., ami JoUSfiQS, J. 

Life Erpcrlinir]! in nUiarii-Iniet- 
linal /limKloinosiH, S. G. 0., Fol. 
C2, Xo. 1, pp. S0-5C,, Jan., I DSC. 

In a review of the experimental work 
done on biliaiy-intcslinal nnn.stomosis 
the author points out that n.eeendifik’ 
liver infection is an almost constant 
.sequel. Some workers report it in 100 
per cent of the cases. Others have 
found it le.ss frequently. 

It is Kcncrnlly nirreed that the posi- 
tion of the nnn.stomo.sis should be in 
the stomach or duodenum and not lower 
in the intcstinnl tract hecnu.se the 
danger of infection is KTcatcr in those 
situations. 

The operation is indicated in cases of 
common duct obstruction from carci- 
noma, chronic pancreatitis, .stricture or 
traumatic injury of the ducts or stone 
in the common duct that can not be- 
removed. Cholcc.v.':to-frastrostomy has 
been recommended .os an alternative 
procedure for cholecy.stcctomy, ns a 
nielhoil of drainajre In case.s of cholan- 
Kitis and in the treatment of paslric 
ulcer. 

In case* of malignant ob«truction of 
the coniinon duct life expectancy may 
be increa«(d by only a few inonlhs. 
Thee few months are more bearable, 
hewever, by the relief of jaundice .and 
js-- alt'nd.ant di.'-comforl”. In c.'i>'e.s of 
non-malijrnant obstruction of the coin- 
ri.on duct life expr-ctariey may be 
nermal. .A niimb'-r of patienls with 
rtifh condtfione have difil, within a few 
vear.i. of :.»rendinfr liver infection. A*- 
'.'1 rdir.;; iivtr infection i*! a friquent 
<r.nunh eonipiiration followinfr thii* 
operatie.n to previ’ot its indi*-crlmlnant 
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Every doctor sees a wide variety of patients whose reactions to 
on identical treatment differ as much as the patients themselves. To pro- 
vide the doctor with a choice of medication most suitable for the individual 
case of constipation, Petrolagor is prepared in five types. 

The variation of laxative potency of the five types of Petrolagar 
affords treatment adaptable to a wide range of cases of constipation. 

Petrolagar Laboratories, Inc., 8134 McCormick Boulevard, Chicago, Illinois 




^ Petrolagar is a palatable emulsion cl pure liquid 
petrolatum, (65% by volume) and number One Silver 
White Kobo Agar-agar, accepted by the Council on 
Pharmacy and Chemistry of The American Medi- 
cal Association lor the treatment of constipation. 


SAMPLES SEKT ON REQUEST. 
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A-'-tmiCAN’ Jorp.NAi. or DicrsrJVE Difeasks ani> Nstiution- 


mz 

Th'' u-f liiUir n( ■<;««’ 

ft'.n'tfin. ~f (n ririn-r’jnli^nnnt c<jn<ii- 
tvir: n'’t (»' cvnlu.iti'd nt Ihii- tinio. 
Thri<‘ triW'-i nr.'i ft Iftrri' liibhctprapliy 
ft''et>rr.pir.y thf ntticif*. 

Xcl^'^D M, Percy, Chicatr'J. 

DrxoN. C. F., ASP OU'O.v, P. P. 

Tttfv>;t Year Ci'rt'i of C'lrnitninn 
nf tl r f'o/oit. 5 r, o. o., Vo). r,j, Xo. 
pp. Ar 4 -‘''A. Mnu, 

The author" iK-H< vint: thnt it niiitht 
r.(!d to th< jiervri' of miiul of tho-c of us 


v-ho may be nfUieted with malifmarit 
tit ca'o in the future if more emiihn-tis 
v.'cre laid on the ciirahility of tlie dis- 
ease anti more specific inslnncci- v.-ere 
rt ported as definite proof of tiiat con- 
tention, rt'jiortr in rome detail the 
optrative and pntholoftical records of a 
d<cen patients who lived more than 
twenty yenrj! after eradication of carci- 
noma of the Inrpo bowel. A most ev- 
nctinR ohsorver. it is admitted, mipht 
not rcftard these as actual cures, h'or 
those who miftht properly raire t-onic 
t[uestion concerning the original diaft- 


nesc.s new microscopic rections made 
fiom the sfwcimens after resfin.; 
twenty-five years in formalin soUitior.s 
hi.ve iH'cn made. Those sections (s-,n- 
fim the orittinnl dmyiioees. 

Of the,-o twelve patients, two weu' 
operated on when In their third dreade; 
si.v, in their fourth decade; three in 
their fifth decade; and one at the atre 
of Cl. Eiphl of the patients were men 
and four sverc tvomcn. 

In all of thc'c cares the rrade of 
malifpiancy was low. A further study 
of a group of dfiS specimens .showNl the 
prc.senco nf mctastnse.s in the regional 
j.vniph nodes and Ihe length of post- 
opcr.ntive survival to bo shorter in tho-<e 
of higher grades of mnlign.snc.v, Mclas- 
tnrc.s to regional Ijmph nodes were 
found to occur almost twice as fre- 
quently from primary lesions that were 
grade four malignancy than from those 
which revealed a malignancy of grade 
one. 

Six figuro.s accompany the article. 

Nel.son JI. Percy, ChiC.sgo. 

Winso.v, IV. D., LKH.stAN, E. P., akd 
Goodwjn, W, it. 

Prnpmsw in Gnil liladdcr Surgerp. 

J. A. ,1/. A., Vol. jog, pp. sm-SJlS, 

June C7, lOSC. 

Recognition of the deficiencies of gall 
bladder surgery from the point of view 
of complete relief of s.vmptom» has 
troubled lioth surgeons and inlorni«ls. 

It i.s agreed thnt although the place of 
.surgery in the trenlment of a large 
group of casc.s with gall Madder direaso 
is estnMished, in another group the 
benefits of etirgcry are not so obvious, 

Six hundred and ten cases operated 
on over the perhd of year.s hctwco'n 
Ifi21 and li'.'il by twenty .surgeons at 
the University of Virginia Ilnopitnl 
wore studied. The mortality rate was 
3.0 per cent. 

Questionnaires were .sent to the 
patients (e.vccpl the 22 who died in the 
liospital) and replic.s were received in 
•I 17 cases. The interval between the 
treatment and the queslionnairo varied 
from four months to ihirteen years. 
The patients were que.stioned concern- 
ing (1) general health, (2) recurrence 
of symptoms, (.O) food lolernnre, (4) 
liernin. (0) capacity for work, (0) 
their estimate of the effect' of treat- 
ment. 

The method used by the«e authors . 
dimonstralo' no statistical significance 
in compnri'ons between the sympto- 
matic results and rueh factors ns age, 
nx, race, duration of symptoms, s<-ver- 
ity rtf .lyrnptgni'’, pre'^nce or alxeace of 
jaundice, jirt'enco or ab'^noe of a hi’- 
lory of c'dic. tlm degree of functional 
disturbance indicated by tlie cholccyyto- 
gram, the p.sth'dngie ftnge of th'‘ di'- 
and tl'.e tyi'c of oprrntion. 

The ronrin'i'ir.* re.ach'd are as fol- 
le-,- « ; 

A, ChobdithLo')' prei’rrA'' satisfac- 
tery clinic.s! rnults in 7.' Kr cent nf 



MAINTAIN 
REGllAR BOWEL MOVEMENT 

u^itU 


H/\LE Y’S 

M-O 


KEC. U.S. PAT. OFP. 





(Tho Alkaline Mineral Oil Laxative) 

T his agreeable and pleasing emulsion of 
Genuine Phillips' Milk of Magnesia and 
pure mineral oil affords a rational treatment 
for constipation because 

It provides gentle, smooth laxation 

There is no irritation ...no leakage 
... no discomfort. 

Supplied in 8-oz., 16-ox. and 32-ot, bottles 
SAMPLES ON REQUEST 


THE CHAS. H. PHIlllPS CHEMICAI COMPANY 


170 Vadek St'cet 


New York, N. y. 






TRADE 




1®1 


MARK 


[CEVITAMIC ACID MERCK] 


Vitamin C (cevitamic acid) is an essential 
dietary constituent in infant feeding. 
Absence or a sub -optimal quantity of 
vitamin C in the diet may result in 


failure to gain in weight, or stoppage of 
groAvtb. To fortify the vitamin C con- 
tent of the diet Cebione (crystalline vita- 
min C) may be prescribed to advantage. 


An 0.01 gram tablet of Cebione is the equivalent of 
approximately 20 c.c. of orange juice. 

Information and a trial quantity on request. 

MERCK 8c CO. Inc. iyilfinti'^actidUn^ RAH W A N . J . 
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AMn’.ICAN JOtT.SAK OF DlCFSTIAT DifFAFE? ANP NnHITlOX 


«>»! 





mv in 6i 

jw’r 

rent. 





n. 


'« thnt n 

marki'd tit* 

Js'rtc.* 


r.r p.'ilh-.Ir.jrit; tiUJ-rntioit of the Kail bln'd- 
(i' r %rr>!l jirr-*fT,t fidhtneiiiry flinical 
rr-’L’U.-' in F2.2 p'-r cont of c.-ne.'; ^rith 
fno(!< rail' li'-trno of nlto-ration, ~<j,G por 
rent; v. itfi a tni!*! (Jefrreo, ri" per cent, 

C. The rhokry.ittijtrnni a yiftnifi- 
cant int!!X of the (hxrw of pntholo};ic 
chaiure in the rr->lJ bh'uider. 

1>. The <!■■^irnbi!ity of enrij' opera- 


tion in acute choU-cystiti.H iy not proved 
vri'.cn mearuret! hy jnorlaiity rates. 

Franci* I>. Murphy, Milwaukee. 

Jiir.eji.'T, It. 11., Asn MittKi, K. M. 

l’f(tiro./j({r<finn/ Fifinh>!> CViifjffd 
(”J Ffirrim'. Fodtef in the Iloifcl. 
J. /V. .1/. A., Vnt. IOC, VP- 
June 20, IVSC. 

Ve.sico - inte.stinal fi.stulac arc of 
rather frequent occurrence when due to 
diverticulitis or mnlipnancj', but very 


rare if the fistulae are due to forfi;;n 
Inidics. In ii review of the liternuire it 
was diflicult to determine whether the 
foreistn body traveled by way of the 
pastro-lntc.'tinal tr.ict, whether it ht'- 
camc loeiped in a diverticulum, resultini- 
in a diverticulitis, adhesion to the blad- 
der and finally perforation by ulcer.n- 
tion, or whether the foreipi body was 
introduced into the bladder ihroutrh the 
urethra, and thence into the inte.stine. 
The author report.s a c.tsc of n man 
who for .six month." compl.nincd of fre- 
quency, urgency, dy.'juri.n, nocturia, 
hematuria, chills, fever, and had loss of 
f’5 pounds of weight in this time. Ex- 
amination reve.aled a large fixed mass 
in the median line above the pubis. 
Cystoscopic examination nwcnled a 
markedly injected bladder, a foreign 
body in the floor which when removed 
con.sistcd of vegetable matter, and a 
brown spot on the posterior wall of the 
bladder with a depression in the center. 
This spot suggested a fistula but a 
catheter would not pass, and sodium 
iodide introduced into the bladder could 
not be vistualizod in the intestine. Pre- 
operatively, a diagnosis of carcinoma 
was made. At operation a large niii».s 
was found and removed. The center of 
thi.s mass contained a large, curved, 
sharp-pointed chicken bone. 

This is a typical case of vo.sico-intcs- 
tinal fistulac, and shows the value of 
cysloscopic examination in all cnse.s of 
prolonged cystitis. 

Francis D- Murph.v, Milwaukee. 

Kil'P, H. A, 

Obeervatioof! on ihr Varintinitf in 
Filf Prrsntirc in ihr Unvxait liitinrii 
Trnrt. J. A. M. A., Vot. 106, pp. 
222S-22ZT, Jnne 2T, 19CC. 
Observations of the bile prc.ssurc in 
n 78 year old man were made. The 
jintient had been jaundiccil for more 
than two years. At operation n benign 
.stricture of the common bile duet at 
the ampulla of Vater was found. A 
cliolecy.stoga.strostomy was perfornuA 
and a T tube was placed in the common 
duct. The convale.scencc of the patient 
was stormy, hut nfter about thrcf” 
months he was dmeharged from the 
hospital. The T lube was left intact 
beenuse of the nge, the general condi- 
tion of the patient, and the fear of an 
ascending infection. 

The author thought that if the pre»- 
sure of the bile in the T tulx; was not 
high, and if it was no higher when 
elect than when baying down, the tube 
could be rem.nved safely. With this in 
mind, ho arranged a manometer with a 
•1 mm. iu-sidc diameter and a rcale in 
inrhe.s, and connected it to the T tuh''. 
The avemge of the pressure on in- 
.'pirntion wn-i inches {IbtKb mm, of 
bile) and on expiration was 5.7 inches 
f J-S2.5 mm. of bile). It was abo r.ot'sl 
that when the patient took a deep 
breath the pressure was raised on bsith 



Toxic Dyspepsia 

and 

Chronic Gastritis 


V 


O N G experience of the 
medical profession ha.s 
shown that Vichy Cclcstins 
has a corrective influence in disturbances due to overcatinp, 
faulty diet or alcoholism. In fact it has proven of dis- 
tinctive service in all forms of dyspepsia other than those 
aristnp from pastric ulcer or cancer. 


A prnrrotit ustpplj' of Viehy Ceirsllm 
end a hoohift on ill ihrrapratic value, 
u-ifh rxedienl bihtiosiTaphy, tfilt be 
lent on rr<;uett. 


BOTTLED ONLY AT 
THE SPRING IN 
VICHY, PRANCE 


AMERICAN AGENCY OF FRENCH VICHY. INC. 
198 Kent Avenue, Brootdyn, N. Y. 


VICHY 
CELES 





THE WORLD’S MOST FAMOUS NATURAL STILL ALKALINE WATER 






LAROSTIDIN 'ROCHE' 

for the 

AMBULANT TREATMENT OF PEPTIC ULCER 


No -medical Irealmenl has thus far been devised for peptic ulcer which 
offers such rapid amelioration of symptoms, without disturbance of 
the patient's daily life and v/ithout drastic restriction of the diet 
In the Larostidm treatment the patient is quickly lifted out of his 
mental depression,- pain, anorexia, burning, and other discomforts 
vanish with surprising rapidity, the vicious cycle of despondency, 
anorexia, gastric discomfort, and malnutrition is interrupted, so that it 
is not unusual to see these patients make 
appreciable gains in weight and nutrition. 

Packages ampuls 5 cc Coflonj of six 

HOFFMANN-LA ROCHE, INC. 

Roche Park • Nutley • New Jersey 
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Ay.r.niCKK or and NiTinTioN 





MUCIN 

COLLOIDAL KAOLIN 

• 

COLLOIDAL ALUMINUM 
HYDROXIDE 

5r. evidenced by the number of papers presented at various medi- 
cal meetings and the amount of space devoted to these medicinals 
in medical publications. The KAO-MUCIN — HYCOLA com- 
bination treatment for gastro-intest- 
inal disorders presents these well 
known medicaments in palatable, 
convenient tablet form. 

Authorities arc agreed that a com- 
plete and cfTcctivc acid neutralization 
or removal program is the first step 
toward healing of peptic ulcer 
lesions. 

KAO-MUCIN and HYCOLA should 
be used alternately: KAO-MUCIN 
between meals to reduce bacteria, 
to.sins and gas, and provide a vis- 
cous protective covering over the 
ulcerated area: HYCOLA after feed- 
ings to reduce excess acidity by 
colloidal adsorption. KAO-MUCIN 
assists the therapeutic action of 
HYCOLA. 





KAO-MUCEN 

C. P. Co. 

: Vritrtul'!?* MuctiviuS 

Kr!ir\'rr pain 

p5ticT.^*t Tiirnta! 

rrov\4lr% a 
pf0*rcl»vr 
rvrj {iir* 

fj r.ujcnta. A!t:> 
jn ro 

O-*- t4ifr: 'KiV- 

N' HCi 



t?: ri tc '' 


HYCOLA 

c. P. Co. 

CoUu5«!n1 Aluminum Hydroxide 

NOW-^ thr coDordal prop* 
rrtic^ of moi^t nluminum 
hydrr^xidc in InMct 
form. Rcmnvn cxcc*.*i 
f^cidisy in of 

peptic ulcers nnd 
r.n^tfic ditordrfx 
n !?>■ 

nrii?ratjrit?ic'« 

D';t !'>* rolletda! 
f»<5^«rpt ion. One 
iflttlrt win A'l’orh ftpp- 
5 cc. rf :;/I0 HCI. Supplied In 
P3fif3»:r’5 oJ ^0 Ifildesi, 



U’rtVe Inr •‘srrjp/f'^ nr,'! carr.pleie tnfnrniniion. 


thetelumbus Phomacal Co MCefttmt»us.Ohto. 


insiiirutkm and ('Xi'irntinn. OiUKi’.inc 
al.'o inervawd llic to a cca- 

s!(ierab!c extent. IjuiKhint: ynt- 

duct'd .siiiTif Ti^t‘ in the prt'<«urt'. Ti-.e 
I'et'din},’ of n fatty meat was nceomiwn- 
Rt! by a sliebt rise in pres'inre, jnob- 
nily, and to increased jH-ri’ttai.'sis, After 
tbcjo te^-t.>i tvere made, the p.atient wai 
ailotved to stand up and the presstire 
rtse to I.e*;. inches on inspirntioa and 
12’i: inches on expiration. This c!cv.a- 
tion po.stponed the removal of the T 
tube for another year. 

.•\t tlii.s time similar observations 
were noted. Therefore the T tube wa.s 
still left in place for another three 
months, at the end of which time it was 
removed. This was followed by a heal- 
ing of the wound in eighteen days and 
apparently no impairment of function 
of the cholecy.strognstrostomy. 

Francis D. Murphy, MilwauluK;. 

McGowan, .1. M., Bi'tcii, W. L., and 

Wai.tkh.s, M’. 

Pressure in the Common Pile Duel 
of Man. J. A. M. A-, Vol. 100, pp, 
C2S~-2i'30, June ST, lOSC. 

Recently the importance of the func- 
tion of the sphinctoric mcclmnism at 
the lower end of tlie common bile duct 
and the clinical application of the 
hnowledgc concerning it in the manage- 
ment of biliary tract disease have Iwcn 
receiving a great deal of nttenlion. 

IVitJi this in view, the nutbora have 
made a serie.s of observations of the 
changes in jn'cssure in the common bile 
duet on individuals witli a T tube in 
the common bile duct for the purpose 
of prolonged biliarj- drainage. The pres- 
sure was measured by a spinal fluid 
manometer connected to the T IuIk'. 

Studies of the pressure were made 
on fifteen occasions; the .subjcct.s were 
eiglit dilTercnl. palient.s, nil of whom 
were at rest during the studies. Rcs- 
plralory excursions cnusc<l the prcs.'sure 
to ri.te from 5 to 10 mm. of water. Mor- 
phine s\ilfnte, it was found, in do.scs of 
one-sixth grain, subcutaneously, pro- 
duced an increase in intraductal pres- 
sure on fourteen occasions. The |ires. 
sure began to rise in from two and a 
half to four minutes after the ndmini‘^ 
tration of morphine. In one ease it was 
nssocinted with constant pain. This 
pain became increasingly sovere for 
the firi't ten minutes and was followed 
by a gradual decrease in .severity, prob- 
ably due to the action of the morphine 
on the higher centers. 

Tlie cau*e of the pain offers a large 
field for .speculation. It wa« noticed, 
however, that fluid could t>e made to 
flow from the conimon bile duct into 
tlie dticxierium after the administration 
of morphine only hy incren,«ing the 
pri'^'ure. Rocr.tsrenogrnm'' i'howc<l evi- 
d'nre t.f rapid emptying of the duct b'- 
fere morphine rind distintien after !t< 
admihi-'tration. 

It w.oe thought that nut'c!'- spn^m 
might b- the cauje of ihi' pain. In ac- 
rord.nrice with th:“ various drugs v.-etv 
ndt.nird«terefl to comb. at it. It wa* found 
that atrtspine, libt.-jrnine, jihers'ibarbitai, 
rdcoho'l r.r arrtvl’ir.hcyiie and 
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EFFERVESCENT MEDICATION 
Aspir-Vess, Bromo-Vess, Cinsa-Vess 

Three standard types of medication now presented in a 
more pleasing, more effective form of effervescent tablets. 

Effervescence secures: 

1. GREATER EFFECTIVENESS 










m. : 






i{'c 


2. INCREASED PALATABILITY 

3. BETTER TOLERATION 


Combined Aspirin-Alkali Treatment in an Effervescent Tablet 
A Real Pharmaccotical Achievement 

Each tablet contains: Acetylsalicylic Acid (aspirin) 5 grains 
Sodium Bicarbonate 31 grains 

Citric Acid 21 grains 

On solution in water, brisk efferv escence carries the drug 
more quickly into the intestines, secures quicker effect, 

. reduces possibility of gastric upset to a minimum. ^ 




The Bromides in More Effective Form — No Salty Taste 
Presents the well known triad — bromides of sodium 
714 gr., potassium 7l4gr. and ammonium 1 gr. The presence 
of Vz minim Fowler’s Solution permits administration of 
large dos.igcs with less danger of bromide rash. 




For Rheumatism, Arthritis — Quick Symptomatic Relief 
The three established anti-rheumatic agents — sodium 
salicylate, cinchophen, colchicine — in effervescent, alkaline 
solution. Secures quick assimilation, more rapid effect, 
better toleration. 


EFFERVESCENT PRODUCTS, INCORPORATED 

ELKHART, INDIANA 
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AMrnicAN JoruNAL nr DiCf^^TiVE DiPKAsrr ani> Nitcition 




jjrf.'hirt"! t.fi f!Tc-;. Atnyi iiitriti' prn- 
r. fn!! in rri'-iirv tn rcm, fn!- 
t)y ;i ri>'- tn ih<- Imol lx fore 
{!.' tultnir.i'tr.'ilion of thi- ti’.'jrplnne. 

trinitinf*' ptiKliit o'! nn cfTcct 
r.H'iut fi!!( -thinl .1 < rno'l n>' the Jinnl 
r.Uritc. 

TfAiiris I), f.ltirphy, MiUvaiil.eo. 


THE 

IMPORTANCE 


ol Neutrnlising Acids 


Ir b «}U 

tor)'- a‘!*« ri «/»t it' ft'UrnlifM U> lit' 

t sr-r' V}'!rr)» ard ftl'J l'r>r**r ♦'•irninnli >n. 

f’AKNA'f. {^r !n»*» •)i*- 
i nlVftJtjr, !• itn rat’1'1 TMUtmlutT 

rf t.ft'U ~i rti 9 tit taXr Jhr of! t* f Iripy*, 

r.i'H Ir rllrn***?, fr,^ fr«‘*n tartra!#-* ami juvMum 

ANailflI'Je 

on I'ft *'■1 Jn T*. ot, Write for 

trial I spVb"*' ivr<I litrratiiri' 



CAKNAM 


Ma}.-;, V. 

JrjHitn’litm'j fie ft I’ollialii'c !’tc>~ 
trtlxtrc it> IrnpcKihle Oh'itrtifttrf 
Citreirnina of tl r i^tomneh. f'. f>. 
o., \'ol. So. r,, pp. r'cn-vcj. 

June, tPSfi. 

JcjuriovSiimy a<! n pallistivo pmcedurp 
in intipornlilo nl>=tnictive carcinnmn of 
tlic >!tomnrh ahoulfl bo flono only nftor 
forofiil exploration of tbe entire nb- 
fKiminal cavity. The author prefer!- the 
upper left iiaramedinn incision and 
nitrous oxide and oxyRon or ethylene 
.•iiieathesin. 

A loop of jejunum, usually the upper 
It! inches, arc soupht for and delivered 
through the incision; care beinR tnhen 
to determine that its mesentery is not 
tv.'isted. The EiscKberfr-Witrol type of 
jejiinostomy is made and its upper end 
.secured to the anterior abdominal wall 
at the point where it lies without 
tension. 

No pre-operative care is required. 
Post-operativcly water may be Riven in 
sninll qunntitic.s within a few hours. A 
diet best for jejunal diRcstion a.s out- 
lined by Ivy should bo proscribed. 
Aspirated ftnstric juicc.s and vitamin 
preparations may be mixed with the 
pabulum. If the tube is removed ncci- 
(Untally it may be rc-inserted readily. 

Five fiRurc.s and a short bibliopraphy 
accompany the article. 

Nelson M. Percy, Chienco. 

HiNMAN, F., Murimiy, W. K., Wayman, 

T. R., McCouku;, II. J.. and llns- 

TfXN, F. K. 

An Krpcrimcntal Study of Urftrrn- 
liilrftinit! fmplnnlntioii. S. G. O.. 
Vol. C", Xo. €, pp. P0P-91T, June, 
iPJC. 

The nuthor.«, in a .study desiRiied to 
(b'terrnine the cause of peritonitis fol- 
lowitiR urctoro-intestinal anastomosis. 


performed that operation sinuilt.tr r- 
ously bilateral in a larpe scries of d'ys. 
Ten different methods were emplnycd. 
Contamination of the operative field was 
made in several instances and did list 
seem to affect the ftnir-e of the animal 
pfist-oper.ntively. Lenhace. jutst-opera- 
ti--ely, .at the site of dirt-ct, as oppa«ed 



IN ARTHRITIS 

the irastro-intc.stinal system is often 
demonstrably Involved. The bile flow 
may be conti-ollcd with 

TAUROCOL 

and TAUROCOL COMPOUND 
BILE SALTS TABLETS 



Also VKRA PEULEvS of 
.Sandalwood Compound — 
nnotber Plcssnor Product. 



ll rif<’ for frrr t'lmpff*. tn^orr*<jfion ftorf I’finCriaX 
rrrorti forma 

The Paul Plessner Co. 

Dotroit - 4. 1 ). ! 0 -’C • Mlcblgon 


TRI-CALSATE 


NEUTRALIZES WITHOUT 
HARMFUL ALKALOSIS 



T-. ! ( 


TIU-CAI.SATE is a huyered nrutrnl niifociff 
llint eliminates the disndvanlnnes of tin' 
.aU.aline antacid’. Non-toxic — non-irrit.atiiiR 
— pnlntaMc, TfU-CAI.SATE does not •tiniu- 
Inte the secretion of jra'tric HC! or nlkali'e 
the .•■tomarh content-. 

For the distres-inf: symptom' of peptic 
ulcer, hc.arthurn, hyperchlorhydria, etc., 
THl-CAl.SATE provi<If' rapid relief with- 
>>':t h.arruful systemic e.Tects. 

N(nv IN’ Tin: nku' piroNOMv .size 
HOTTI.K! The ipanntity in the Inrpe -ire 
I- ha" l-een incrca'ed from Ifi to is or. 
nt r, > in-re.'.'c in price, mahin;: in effect a 
t- ri t er cent reductu n in price p. the patiei,t. 


F. H. PAXTON & SONS, 

tttCOPrOPATCD 

•tsi E. OHIO ST. CHICAGO. ILE, 


Avoid tho Vicious Circle 
of Alkali Ncutraliration 





n*« \( sU hr fo frfd 

tt*trrc*t{trf' nnl n tHml 
0/ rnr-CALSAT/:, 

U/rOTl rrqt(r»(. 



A .. .THE TRIPLE TEST 
IN PRACTICE! 

The eternal triangle dominates the lives of products, 
even as of men. In infant feeding the doctor is concerned 
with the three factors — composttlon, concentration and cost! 
Apply the triple test in your practice. Let us now put it to Karo: 

(1) Composition . . .When you prescribe Karo as the milk-modifier you are providing 
well-tolerated, readily digested maltosc-dextrins-dextrose. The dextrins arc non- 
fcrmcntahle; the maltose rapidly transformed to dextrose requiring no digestion; the 
sucrose added for fl.avor is digested to 

monosaccharides. Karo is prepared chem- 

ically superior, bactcriologically safe — - - 

non-allergic, practically free from pro- "DEWRINS 

tcin, fat and ash. I 


50% 

’dextrins 

- . . ^/24% MALTOSE 

(2) Concentration —When you consider HYDRATES T/-I 6 % DEXTROSE 

that volume for volume, Karo Syrup fur- '' ' * ^ 6 % SUCROSE 

nishes t:v!ce as many calorics as a similar 24% ( 

sugar modifier in powdered form, you WATER’ INVERT SUGAR 

realize /fflo strongly saturated Karo is in ,111111^ 

calorics of maltosc-dcxtrins-dcxtrosc. A 

tablespoon of Karo Synip yields 6 o calorics while a tablespoon of powdered maltosc- 
dcxtrins-dcxtrosc gives 29 calorics. Karo Syrup is a concentrated milk-modifier! 

(3) Cost — When you prescribe Karo you help the family out of the economic dilemma. 

Karo costs Yg of the expen- 
carbohydrates, slashing 
the high cost of infant feed- 
itigs. The maltose-dextrins- 

Karo S)'~yp cc’-ijtri tsiice Vo-.Ldirtd Mchtu-DextTir.i-Dextmt dcxtrosc of Karo are mar- 
cs ealzrtci rfi . . . irciuJtr^ Karo Po’zvJerrJ kctcd as a food. Thc Saving 

is 80 %. Thc Corn Products 

Refining Company charges for the constituents of Karo and nothing extra for the 
good name. Apply thc triple test to milk-modifiers and you will find Karo desirable 
in composition, rich in calorics, and inexpensive. Karo consists of dextrins, maltose 
and dextrose (with a small percentage of sucrose added for flavor). 


Karo Sjr-ufi cc^iatrs 
as r-jfv cahna ai . . . 


Pa’ll JfreJ lahc$e^DfXtrir.i-J)extrcu 
ircludtr^ Karo PoivJerrJ 



THE 

KASO 

FORMULA 


COST 1.5 
OF THE 
EXPENSIVE 
FORMULA 



Corrt Productn Coimuttinp Srrv 
irr for Phi/gidann h arailnhtr 
for further elinical information 
repanUno Karo . . . Pleatir 
<Irc«g: Corn Produetn Sates 

CompnnUo Dept, DN-tO, J7 
Itattcri/ Place. New Yort: Citp. 
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The "vest-pocket" habit 
MAY HARM MORE 
THAN IT HELPS 


Most doctors agi*ee that the haphazard use of 
cathartics by the average person is often a con- 
tributing cause of clu'onic constipation. 

Rather than visit the doctor, thousands of 
people carry around pills or tablets, taking a 
dose whenever they feel the need. They forget 
that cathartics should not be used continually, 
except under strict medical supervision. 


By far tbe most common type of constipation 
is due to insufficient “bulk” in meals. Its cor- 
rection is largely a matter of diet. The family 
physician, usually, is in the best position to 
prescribe the proper diet. 


Where the diet permits “bulk,” Kellogg’s 
All-Bran is doubly convenient. This delicious 
laxative food may be served as a cereal, or 
cooked into recipes. In addition to its gently 
acting “bulk,” it supplies vitamin B and con- 
tains iron. ALL-BraN is sold 
by all grocers. iVIade by Kel- 
logg in Battle Creek. 


The natural food 
THAT CORRECTS CONSTIPATION 
due to 
insufficient 



to oblique. Implantation was followed by peritonitis and 
death of the animal in every instance. In 23 of 53 animals 
rather severe infection of the abdominal wound developed 
and was followed by death from ivisceration, peritonitis, 
etc. Localized abscess around the anastomosis occurred in 
two instances and was the origin of peritonitis in two 
others. 

The author concludes that leakage or contamination at 
the time of operation is relatively unimportant, but that 
leakage from sloughs or tears after operation is the chief 
cause of peritonitis. The oblique method of implantation 
is preferable to the direct method. 

Two tables and eight figures acompany the article. 

Nelson M. Percy, Chicago. 

McNealy, R. W,, and Lichtenstein, Manual E. ' 

Gastrojejunostomy Pre-operative Decompression. S. 
G. 0., 63:90-98, July, 1936. 

Poor function of a gastrojejunostomy stoma may result 
from the fact that the stoma is usually made in a dilated 
stomach where elongated muscle fibres shorten in length 
after relief of the obstruction. Because of this and be- 
cause, further, of the difficulty presented in suturing the 
thickened and edematous walls of such a dilated stomach, 
pre-operative decompression by continuous aspiration is 
suggested. The px*oper time for operation after the insti- 
tution of such drainage is indicated by the development of 
a “positive pyloric balance,” that is, when the amount of 
aspirated material is less than the amount taken by mouth, 
showing that the stomach is normally evacuating some of 
its contents. During this time of preparation, the nutxntion, 
hydration and chemical balance of the patient should be 
cared for. In addition to these usual measures, some benefit 
may be derived from the administration of 60 to 80 minims 
of dilute hydrochloric acid given three times a day in 30 
cubic centimeters of the juice expressed from raw beef di- 
, luted wth an equal amount of water. 

J. Duffy Hancock, Louisville. 


Donald, J. M. 

“The Treatment of Acutely Perforated Duodenal Ulcer 

by Excision tvith Pyloroplasty." South. Med. Jour., 

20:827-833, August, 1936. 

There is ' unanimity of opinion in favor of immediate 
operation in- cases of acute perforation of peptic ulcers. 
Duodenal ulcers are approximately ten times as frequent 
as gastric ulcers in this country. True pyloric ulcers are 
extremely rare — ^\vhen the pylorous is involved, it is 
usually by an extension of a duodenal or gastific ulcer. 
Since ten to twenty percent of duodenal ulcers perfoi'ate, 
and since most patients with perforation gave an ulcer 
history, the prevention of perforation is best accomplished 
by adequate treatment of the ulcer early in its history. 
After the catastrophe occux-s, the most common sux-gical 
procedures used are (1) simple closure, (2) simple closui-e 
plus gastroenterostomy, (3) excision wth pyloroplasty, and 
(4) subtotal gastrectomy. Simple closure has been 
recommended since it is the least possible amount of op- 
erative interference that can give relief and many feel 
that no moi*e should be done in these desperately ill 
patients. On the other hand, it can be said that the 
severity of the symptoms usually brings' the patient to 
the surgeon before there is much shock, a high percentage 
of the patients are not permanently relieved of their ulcer 
symptoms, there is danger of some degree of post- opera- 
tive pyloric stenosis, and closure of the friable edematous 
tissue is not always as simple as it sounds. Gastroenteros- 
tomy is indicated where thei-e is mai'ked pylox-c stenosis 
px-esent at time of perforation, but has the disadvantage 
of late complicating gastrojejunal ulcers. Pai’tial gas- 
trectomy is generally regarded as an unnecessarily radical 
pi'ocedure for the type of ulcer found in this countx’y. 
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While the operative measure used should be individual- 
ized to the conditions present, local excision with sonme 
form of pyloroplasty deserves more consideration. Dif- 
ferent types of pyloroplasty are quite satisfactory but the 
one devised by Judd for non-perf orated duodenal ulcers 
and described by him as “gastroduodenostomy” seems the 
most satisfactory. ' It is applicable in most cases, since 
the ulcer is usually found from 1 to 1.5 c.m. from the 
pyloric ring, stenosis and fixation of the pylorous are 
usually not present, and it requires only a few more 
minutes than simple closure. It offers the advantages of 
a gastroenterostomy without the possibility of marginal 
ulcer, it avoids constriction of the pylorus, and it results 
in the removal of friable tissue which may cause subse- 
quent leakage where only simple closure is done. The 
procedure consists in the excision of a rectangular area 
including the cap of the duodenum, the ulcer, and the an- 
terior half of the pyloric muscle, and the restoration of 
the normal continuity of the gastrointestinal tract by 
transverse closure. The mortaliy of the series described 
and also that of other series treated by this or some other 
form of excision and pyloroplasty are appreciably less 
than the usual 20 to 25%. 

J. Duffy Hancock, Louisville. 

Jacob K. Berman, with the technical assistance op 

Neal E. Baxter 

Diiodenogastric Intussescption — An Experimental 
Study of Peptic Ulcer. Arch, of Surgery, Vol. SS, 
1-18, July lose. 

In an article introducing a new experimental surgical 
procedure into the study of peptic ulcer the author dis- 
cusses the effects of this operation upon the gastric acidity 
and the quantity of gastric mucin produced in the stomach 
of three dogs and the influence of the operation in pro- 
tecting the stomach and duodenum from experimental 
ulceration. 

The technical procedure is to produce an intussusception 
of the first portion of the duodenum into the pyloric end 
of the stomach. The pyloric sphincter is first divided and 
the duodenum is invaginated into the stomach to a point 
proximal to the ampulla of Vater. The stomach and duo- 
denum are sutured together exteriorly in this new re- 
lationship and the patency of the canal is tested. 

The purpose of this experiment is based upon the as- 
sumption that there are two functions of the secretion 
from the Brunner’s glands of the duodenum. The first 
of these functions is to produce a local protective mucin 
and the second to produce a hormone which causes an in- 
crease of gastric acidity. Increased acidity is in turn, 
according to the work of Florey and Harding, thought to 
cause a further production of the protective mucin. Thus 
Brunner’s glands have an important role in the control 
of gastric acidity as well as a profound influence upon the 
protective mechanism of the gastro-duodenal mucosa. 

Six determinations of free and total acid and of gastric 
mucin were made on each of three control dogs and on 
three dogs after the above operation was performed. The 
acidities were definitely higher in those animals having 
had the duodenal invagination. The gastric mucus was 
increased grossly and was very tenacious so that ample 
material for study could not be withdrawn through a Reh- 
fuss tube. This increased acidity occurred in spite of the 
fact that there was free regurgitation of both bile and 
alkaline duodenal secretions into the stomach. 

. -In another group of experimental animals the authors 
produced experimental ulcers in control dogs by the ad- 
ministration of Cinchophen, and in some having had a 
Finney pyloroplasty and in others having had duodenal 
invaginations. Acute hemorrhagic ulcerations were pro- 
duced in all control animals. Ulceration and perforation 
occurred in at least one dog in which a Finney operation 
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Free From Undue Purgings 

Decholin augments the production of bile by 
the liver cells 100-200^— true choleresis. 
Cholagogue action follows as a direct con- 
sequence, since the increased bile flow fills 
the gall bladder more thoroughly, and 
prompts more complete evacuation. * * *A 
Single Chemical Entity — dehydxocholic 
acid — Decholin does not depend upon the 
addition of irritant cathartics for its action, 
nor does it produce undesirable purgings, 
as is the case with so-termed "cholagogues." 
Decholin is of proved value in chronic 
cholecystitis, cholangitis, hepatitis, and 
functional hepatic insufficiency. 

Riedel-de Haen,Inc. 

105 Hudson Street New York.N.Y. 
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The therapeutic effect of Exicol has been ade- 
quately demonstrated not only clinically, hut in 
the laboratory as well. This sound, scientific back- 
ground is your assurance of effectual results in 
prescribing Exicol in the treatment of diseases of 
the biliary tract. 

ACTION: 1. Stimulates Gall Bladder evacuation 
(Cholagogue) 

2. Increases bile flow from the liver 
(Choleretic) 

Indicated in: 

1. Chronic Cholecystitis 

2. Cholelithiasis 

3. Catarrhal Jaundice 

4. Hepatitis and functional hepato — 
biliary disorders. 

Dosage: 2 capsules, t.i.d., 14 hour before meals 
with liberal quantities of water. 
Available: in elastic soluble capsules, boxes of 36 
and 100. 

Brooklyn Scientific Products Company, Inc. 

so Fourth Avenue New York, N. Y. 
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had been done. Only one dog upon 
which duodenal invagination had been 
performed developed an ulcer. This 
dog showed no increase in acidity after 
the operation as did all others which 
received Cinchophen. The authors be- 
lieves that a failure to respond with an 
increase in gastric acidity indicates that 
this animal failed also to produce a 
sufficient amount of protective mucin, 
hence an ulcer developed. 

They conclude that it is more likely 
a failure of this protective mechanism 
than an increase in acidity which may 
be responsible for peptic ulcer in man. 
The breakdown of this mechanism is 
thought to be due to an inactivity of 
the Brunnei’’s glands of the duodenum. 
It is theorized that in the premono- 
tory stage of peptic ulcer the adminis- 
tration of hydrochloric acid might 
stimulate these glands and increase the 
mucin protective activity of the gastric 
mucosa. It is also suggested that the 
operation of duodenal intussusception 
may become of value in the surgical 
treatment of peptic ulcer in man. 

B, D. Rosenak, Indianapolis, Ind, 

MacGuire, D. P, 

Palliative Colostomy. S. G. O., Vol. 

63, No. 1, pp. 66-68, .July, 1936. 

The author, prompted by a recent re- 
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port of a seemingly inordinately high 
mortality rate following palliative colos- 
tomy, warns the general surgeon and 
occasional operator to give his un- 
divided attention to each individual 
case. He points out the importance of 
daily blood chemistry determinations, 
blood cultures, blood counts, and urin- 
alysis. 

A method of palliative colostomy in 
which a tongue of skin, subcutaneous 
tissue and aponeurosis supports the ex- 
teriorized portion of bowel and prevents 
herniation beneath it is described. 

Ten figui-es accompany the article. 

Nelson M, Percy, Chicago, 

McNealy, R, W., and Lichtenstein, 

M. E. 

Gastrojejunostomy. Pre-Operative 
Decompression. S. G. 0., Vol. 63, 
No. 1, pp. 96-98, Jjily, 1936. 

The authors, believing that too little 
emphasis has been placed on the pre- 
operative treatment of patients with 
pyloric obstruction, point out some im- 
portant considerations and report a 
means of restoring the stomach to a 
near normal state. Suture of a dilated, 
hypertrophied and edematous stomach 
v/all is difficult and treacherous. Like- 
wise, a gastro^enterostomy stoma in 
the proper place in a dilated stomach is 
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apt to be too small and in an improper 
position when that stomach contracts 
to normal size. To decompress the 
stomach pre-operatively and allow it 
to return to a near normal state the 
authors have constructed a suction ap- 
paratus which is a combination of the 
methods suggested by Wangensteen, 
Bai-tlett, Babcock, Pratt and Peluse. By 
comparing the volumes of materials 
aspirated from the stomach from time 
to time with those of materials taken 
by mouth it will be apparent that the 
pyloris is either patent or closed. When 
the volume of material aspirated is less 
than that taken by mouth the “pyloric 
balance” is said to be “positive.” Hourly 
recordings of aspirations and materials 
taken by mouth may be charted to show 
the status of the pyloris at any time. 
Operation should not be undertaken 
until the “pyloric balance” is ‘ positive.” 

Three figures accompany the article. 

Nelson M, Percy, Chicago, 

Carter, R. Franklin. 

When to Remove the Drainage 
Tube in Common Bile Duct Drain- 
age. S. G. 0., 63:16.1-170, August, 
1936. 

The time for the removal of the 
drainage, tube in common bile duct 
drainage has not been based upon very 



Provides the combined eflects in the intestinal tract of bulk without 
irritatinc roughage and lubrication without leakage. Not habit form- 
ing; tasteless and odorless. 

Chilkar is a concentrate of only the mucilage 
forming principal of PLANTAGO OVATA — 
the only part that has therapeutic value. An 
invaluable aid in controlling — and overcoming 
— constipation, 

A strictly ethical product, featuring remov- 
able label, either for prescribing or dispensing. 
May be prescribed either as “CHILKAR” or 
“Essentia Seminis Plantago-Parkcr.” 

CHILKAR IS OBTAINABLE THROUGH 
McKESSON-ROBBINS AND ALL OTHER 
LEADING DRUG WHOLESALERS. 
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TESTAGAR meets all requirements in the treatment of 
functional chronic constipation. ..where BULK is indicated. 

TESTAGAR is a compound of the husks of Plantago 
Loeflingii Linn combined with the finest quality of 

AGAR-AGAR. 

You will be pleased with the results ... use TESTAGAR 
in your cases of chronic constipation. Samples and in- 
formation on request. 

The 

Testagar Laboratories, 

Incorporated 

424 Elizabeth St,, Detroit, Mich, 
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“Nutritive and Therapeutic Values 
of the Banana — A Digest of Scien- 
tific Literature” is the title of a 
new publication offered to you free 
on request. It has been prepared 
with the object of enabling the busy 
physician, as well as the dietitian, 
to become quickly yet thoroughly 
acquainted with the published 
facts regarding the nutritive and 
therapeutic values of the banana. 



This digest, in the form of an 
annotated bibliography, embraces 
both articles and books, including 
English translations of literature 
originally published in other lan- 
guages. 

You may secure a copy without 
cost or obligation. Simply fill in 
and mail the coupon below. 




UNITED FRUIT COMPANY, Educational Department 
1 Federal Street, Boston, Massachusetts 

Please send me FREE my copy of your new publication, “Nutritive and 
Therapeutic Values of the Banana — A Digest of Scientific Literature.” 


J. D. D. N. 10-3C = 
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a'r<;r.\t<“ !r si < •• : !•}* 

•.nr'.'.fj'.hty fn t5‘<- tirr* !>y dif- 

f»r»r.‘. Thi* nKsr!.- t!i«' 

r<nj!t rJ n !‘‘rkrii a'l.-rnyt to 
i-.n f/TA;;!’"} routine pft’t-op' rntivc 
■■t'nij' to <!f!' rmiri* the tim*' for rornova! 
of ti.** tij*-.~ in r.r.y infli’viijual ca«t'. Sairr 
rathi-r i!i r.nito ti ‘t» sr<- 
T) 0 lo-t nhjob v/j!} romlt in in- 
cr'a-'?! biJiary <!raSna{re nftor wonI< if 
th" ‘ifihinrt'-r of Oci'ii <!'«■■< not rb'nv 
n( rtm! i)h 3 .-<iolf>;ti<-nl relaxation i“ a 
niurb •nfer tf-.t than the frequently- 
t!"(l one of clami'in): off the tube for n 
p' rifx! of time, Drninntre, of cour'O, 
niuit h*- ri.ntinmfl until •ati<ifnftory re- 
laxation fircur’i. Hnlly rniero'^copic ex- 
nminntio!) for jin'! cells ii of vnlue — 
ilrainafc obvioutly lieint,* refiuirni ai 
lent; ni more than an fK-casionni pu<; 
r<ll if fmitifi. A study of the crystals 
j,r>-ent in the Idle hodimentntion is of 
tmportanre. Kratrments of cholesterol 
tryitnl' are >tronfriy aufrjrestive of the 
jiro'enee of a '•tone remnininfr in the 
duct. Calcium crystals are usually indi- 
cative of an associated pancreatitis 
vihich would be an indication for 
further drainafo. Any appreciable 
quantity of < alciurn bilirubinate crystals 
indicate a eontinuntion of pus and a 
colon bncillu* infection. The tube in 
tl I “e ca«es sbouhl not be removed at 
tl ( dr appearance of pus, but not until 
a marlid decrease in thee crystals 
incur’. The pri'S) nee of Inrce amounts 
of panritalic ferments is a contraindi- 


c.Uion to removal of the drainac etulie 
since painful excoriation of the ab-lom- 
innl wall will remit from contact with 
such bile. In same cases this is the re- 
sult of an anatomical anomaly hut will 
b" taken care of safely if the sphincter 
of Oddi functions properly. 

AUhourh of no ripnifiennee in de- 
tfrminint: the time for removal of the 
lube, .a study of the bile .salt output, in 
conjunction with the other examina- 
tions, will indicate, when a decrease 
occurs, the necsl for active liver therapy 
(plueose, sodium chloride, and fluids). 

J. Duffy Hancock, lAiuisville. 

SURGERy OF THE LOWER 
COLON AND REQUM 

.Tonij:, Dastai. Fiske. 

"Careinomtt of thr licetum nml 
Colon.” South. Mfd. Jour., JP:3SP- 
3ii. April, Ipse. 

This is an unusually practical paper 
based on n Jnrpc pcnsonnl experience. 
A plea is made for early din(rno=i.s and 
emphasis upon the comforts rather than 
<liscomforl.s of colostomy. Chanpe in 
bowel habit or sensation, hlecdinp from 
the rectum, and any other symptom re- 
fernhle to the rectum or lower abdomen 
should bo considered duo to carcinoma 
of the rectum or colon until proved to 
be othorwi.so. The most important 
.sj mptom in carcinoma of the rectum is 
pain evidenced a.s an ache or tired focl- 
inp over the sacral area or discomfort 


in sitlinp. The other sipnibcant ere u 
hleedinp. Abdominal pain due t.o varit'-u 
d.,prees of ob--tructiin i* rspcvi.nlly 
pre.senl when the prowth is in the od 'n 
Proper dipit.sl .and .sipmoidwepic 
nminntimi, Ixith of which are di 'crib-.l. 
should pive a correct diapnosis In Hvo. 
of the cases of c.nrcinoma of the rectun 
— X-ray examin.afion in only .100. .Vet 
Jnuch imfxirtance is attached tn the 
U'Ual text-book symptoms of constipa- 
tion, diarrhea, ribbon st'XvU, loss of 
weipht, nnd the ape of the patient. 

The operation done should b-e an ex- 
tensive radical one. Five different ptw- 
erdures are named nnd tlie nbilomino. 
perinenl operation in one nnd two 
stapes is described. Proper preparation 
of the patient is empha.sireil. Thi* 
includes preliminary eeeovtomy, and 
plucose nnd dipitalis where indicate.!. 
Ether is the anesthetic of choice. Tem- 
porary paralysis of the bladder is an 
annoj'inp i»ost-operativc symptom. The 
prent majority of men are impotent 
lifter the operation. Operation is defi- 
nitely preferred to radiation. While 
the value of aseptic aniistamosis is ap- 
preciated, more emphasis should !«> 
placed on the preservation of the blood 
.supply nnd the prevention of Intra-in. 
tcftirml pres.surc. A dry colon is a 
much safer one to work with than b 
one containinp liqulil feces. Some in- 
tercstinp personal statistics are tabu- 
lalcd. 

J. Duffy Hancock, lAuiisville. 
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THE Cilitcal PERIOD 
OF ADOLESCENCE 


For fast-growing adolescents who must make the adjustments to increas- 
ing glandular activity and who are frequently underweight, lacking 
in appetite, nervous, and listless, Ovaltine has proved valuable. 

Long experience has demonstrated the value of Ovaltine as a build- 
ing and protective food for growing children. It is an effective aid in 
(a) improving appetite, (b) increasing weight, (c) reducing nervousness. 

Ovaltine has an enticing flavor which appeals equally to young 
and old, sick and well. It adds food quality in a readily digested form, 
increases considerably the case of digestion of milk, adds vital food 
elements such as the essential minerals, iron, calcium and phosphorus 
— and Vitamins A, G. D and the appetite promoting Vitamin B. 

OTHER USES 

Ovaltine is also valuable for convalescents, nursing and expectant 
mothers, and the aged. Taken at bedtime it aids in securing restful sleep. 

• Fill in the Coupon 
for Professional Sample 

fV/ij' nol lei us send) ou a trial supply 
of OvALTiN'E^ U ^ prac- 
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President’s Address 

By 

HOWARD F. SHATTUCK, M.D. 

NEW YORK, NEW YORK 


T T has been a custom of this Society, for the Presi- 
dent to address the Association at the beginning of 
each annual scientific session. First, I want to thank 
the Association sincerely for electing me your Presi- 
dent last year. It is a great honor to be added to the 
long line of my distinguished predecessors. I also wish 
to express my grateful appreciation to the officers and 
members of the Council for all they have done to help 
carry on the work of the Association this past year. 
We are particularly indebted to our most efficient 
Secretary, Dr. Boles, for the great amount of time 
and thought he gives to our society's affairs. In addi- 
ti02i to his many routine secretarial duties he has had 
the major part in arranging this year’s program. I 
feel especially grateful to all our members for their 
continued interest and support which have made pos- 
sible this year’s promising scientific progi-am. 

I take this oppoi'tunity to extend a cordial welcome 
to our newly elected members, research, active and as- 
sociate. The lengthening waiting list for membership 
makes your election at this time increasing^’’ signifi- 
cant. The value and importance of this organization 
in its special field of medicine have been amply de- 
scribed by several of my predecessors in office. All the 
new members, I am confident, will share with the 
other members, a feeling of gratitude for the scientific 
inspiration and pleasant association that this society 
affords. 

The addresses of former Presidents have so com- 
pletely covered the general aspects of gastro-enter- 
ology and the affairs of our Association that there is 
little new to be said on these subjects. Then too, .with 
such a profitable program awaiting us, I do not feel 
justified in delaying it with any extended remarks. 

The American Gastro-Enterological Association, 
during its almost forty years of existence, has done 
much to develop the field of its special interest in 
America. A former President, Dr. Piersol, has well 
shown how gastro-enterology has become firmly es- 
tablished as a division of internal medicine of special 
interest and importance. During the period of its de- 
velopment there has appeared an increasing number of 
other medical specialties or subdivisions • of internal 
medicine, if you will, such as cardiology, pulmonary 
diseases, diseases of metabolism, allergy, endocrinology 
and, moi’e recently, hematologj’’ and arthritis, not to 
mention them all. 

In recent years we have heard much about the neces- 
ity of intensive specialistic training and experience for 
men wishing to enter one of the medical ' or surgical 
specialties. We should continue to stx'ess the equally 
urgent necessity, for those entering the medical 
specialties, of becoming and remaining competent and 
experienced internists. This applies particularly to 


^Delivered nt the Thirty-Ninth Annual Sessii^ 
enteroloKical Association, Atlantic City, JN, 


of the American Gastro- 
J., May 4-5, 1936. 


the field of gastro-enterology. In fact, very many 
members of this Association are most competent and 
eminent internists with a special interest in gastro- 
enterology. Some of them prefer to be considered as 
internists solely and simply. This, of course, is not a 
new thought. Many of my predecessors have empha- 
sized it in their introductory remarks. This i.s, I be- 
lieve, what Dr. Samuel Meltzer had in mind when, as 
our President thirty-three years ago he said, "While 
there may be some doubts about the desirability of too 
great a division of labor in the practice of medicine, 
there can be no doubt about the desirability of the 
division of labor in the study of the science of medi- 
cine. If we build up this Association on a high, ideal, 
scientific basis and develop it along these lines we shall 
dispell distrust and attract the best workers in this 
field.” 

On this same point, in his Presidential address be- 
fore the society. Dr. Piersol ably said, "The gastro- 
enterologist who is worthy of the name, must first of 
all be a thoroughly trained, broad-minded physician. 
This is one of the strongest arguments against men 
taking up gastro-enterology or any other special 
branch of internal medicine before thej’’ have received 
a broad, general medical training. It can be truly said 
that although a good internist may be a poor gastro- 
enterologist, a good gastro-enterologist must never be 
a poor internist.” 

In a sjunposium on abdominal symptoms at the 
Southern Medical Association, Dr. Thomas R. Brown 
aptly put the matter as follows: "Man is an entity, 
not a summation of his organs and his systems, how- 
ever cai'efully each of these be studied separately. Add 
together the findings of an eminent specialist in evei-y 
field and you will not get the. clinical picture of the 
case, for the organism is not the mere sum of its con- 
stituent parts. To be understood it mu.st be studied, 
soma and psyche, as a whole, for no two men are alike 
morphologically, physiologically or psychologically.” 

I need develop this thought no further. i^Iy plea is 
that we become as competent, skilled and experienced 
internists as we can, and that we strive to continue so. 

If at all possible we should continue to examine and 
treat patients with cai’diac, pulmonary, blood and renal 
disease. I am sure that as a result we will give better, 
wiser and safer service to the patients we see in the 
hospital or in private practice. We shall likewise thus 
avoid the pitfalls of narrow specialization, or as some- 
one has well put it, “of knowing more and more about 
less and less.” 

There are two practical steps we might take as an 
A.ssociation along these lines. First, in electing new, 
active and associate members, we can pay even more 
attention to the clinical qualifications of our candidates 
than we have perhaps in the past. In addition to I’e- 
quirihg an interest in the aims and purposes of our 
Association, and contributions to the literature, could 
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we not give added attention to the clinical training, 
ability, and skill of prospective members? Secondly, 
as has been suggested before, could we not include in 
our membership some outstanding, capable clinicians 


who have not necessarily written papers or done re- 
search ? If we took these two steps, I believe our As- 
sociation would increase its prestige, influence and use- 
fulness. 


Cholesterol Metabolism in Jaundice* 

By 

S. ALLEN WILKINSON, M.D. 

BOSTON, MASSACHUSETTS 


S tudies in cholesterol metabolism are becoming 
increasingly complex as the subject is explored by 
different investigators. The level of blood cholesterol 
is known to be affected by variations in the function 
of the pituitary, thyroid, gonads, panci'ea's and ad- 
renals. Distui’bances in blood cholesterol values have 
been reported in hypo- and hyperthyroidism (1) , vita- 
min A (2), C (3) and D (4) deficiency, diabetes (5), 
tubei’culosis, nephrosis and amjdoidosis, fevers (6), 
epilepsy, pregnancy, liver disease, gall bladder disease, 
arthritis, leprosy (7), and arterioschlerosis. In addi- 
tion, Berman (2) has called attention to a syndrome 
of asthenia and cholesterol deficiency which he terms 
asthenia cholesteroyriva. 

The relationship of cholesterol esters to total chole.s- 
terol has been thoroughly studied. The variations of 
the cholesterol — cholesterol ester ratio in disease, and 
particularly in liver disease have been described by 
Thannhauser and Schaber (9), Epstein (10), Laroche, 
Griant and Costes (11) and others. It is accepted 
that the esters are lowered in parenchymatous liver 
disease, but Hawkins and Wright (12) feel that this 
lowei’ed e.ster ratio is not a valid index in differentiat- 
ing obstructive from toxic jaundice. They point out, 
as have other investigators (11), that liver infection, 
superimposed on obstructive jaundice promptly lowers 
blood cholesterol and the ester ratio. 

AUTHOR’S STUDY 

The pui^pose of this paper is to demonstrate some of 
the changes that occur in liver disease in the level of 
the bile cholesterol and its relation to the blood choles- 
terol variations. Since all the cholesterol in bile is in 
the form of free cholesterol (13), no attempt has been 
made to include cholesterol ester detenninations of the 
blood, and all figures for blood cholesterol refer to the 
total blood cholesterol. The procedure for blood chol- 
esterol determinations was after the method McClure 
and Huntington (14). The bile chole.sterol was de- 
termined by Bloor’s fl.o) method. Repeated examina- 
tions on the same bile specimen showed results which 
checked within 10'';^, and this was felt to be sufficiently 
accurate for our })urpose. All determinations were 
done at the laboratory of the New England Deacone.ss 
Hospital. 

The determinations of bile cholesterol were made on 
"C” bile, bile obtained either by duodenal tube after 

the Ga=tro-Entcro!or:iciil Dcpnrtmpnt of the L-nhoj- Clinic, RoAton, 
Delivert-ci (by invitation) at the Thirty-Ninth Annu-il Session of 
the Aimric.on Ga»trr)-Iinteroloxical A«.?ocintioii. Athantic City. N. J., 
May .t-r.. U'30. 
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the dark “B” fraction had been discarded, or bile ob- 
tained from fistula or from a T tube in the common 
duct after operation. The noi-mal bile cholesterol is 
a somewhat variable figure, but we feel that any values 
between 20 mg. and 50, mg. per cent can be assumed 
to be in the normal range. McClure and Vance (16) 
find the average normal to be 25 to 48 mg. per cent. 

Table I shows the variation of blood and bile chol- 
esterol in obstructive jaimdiee. In some of these cases 
thei*e was no jaundice and no elevation of blood bili- 
r-ubin at the time these determinations were made. 
They were included in the series, however, because of 
other factors which made them of interest. 

In those cases with long standing obstructive jaun- 
dice, bile obtained from the common duct within one 
or two days after operation shows a low cholesterol 
and the blood cholesterol is elevated (Cases 1, 2, 3). 
Case 3 had had jaundice for only eight days and the 
bile chole,sterol is only slightly depressed; the blood 
cholesterol is normal. Cases of intermittent jaundice 
due to a common duct stone (Cases 4, 5, 6) showed a 
normal or an elevated bile cholesterol and a normal 
blood cholesterol. Case 7 had an external biliary fistula 
and a complete .stricture of the common duct. Both the 
bile and blood cholesterol are normal, although there 
was no bile passing into the intestinal tract, and con- 
sequently no reabsorption of cholesterol from this 
source. This has been described as a conservative 
mechanism and necessary to preserve the normal 
balance of cholesterol in the body. Case 8 also had an 
external biliary fistula with intermittent jaundice. The 
blood bilirubin was normal at the time this observa- 
tion was made. This case is interesting in that she 
had severe hyperthyroidism and this condition is re- 
flected in the elevated bile cholesterol and the low blood 
cholesterol. Case 9 had gall stones and common duct 
stones but was not jaundiced. She had a severe .spon- 
taneous myxedema and showed a low bile cholesterol 
■with a high blood cholesterol. After four months treat- 
ment with thyroid the blood and bile cholesterol figures 
are normal and her general condition had improved 
sufficiently to permit operation. The presence of the 
stones in the gall bladder and the common duct did not 
influence the chole.sterol values. 

In the toxic jaundice grouj) are included twm cases of 
unusual intere.st. Both were cases of severe toxic 
hepatitis, one of which recovered and the other died 
rCases 10 and 11). The three determinations of bile 
cholesterol in the case which recovered gave low 
figui’es, while the blood cholesterol w'as elevated. The 
case who died showed a progressive fall in the level of 
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Table I 


Obstructive lesions 


No. 

Diaunosis 


Cholesterol me. per 100 c.c. 



Date 

Bile 

Blood 

Source of Bile 

Remarks 

1. 

‘ Carcinoma of Ampulla of Vater 

1 

1 


7 

308 

T Tube, day after opera- 
tion 

Complete obstruction 

2. 

Common Duct Stones 

Clir. Hepatitis 

12-G 

12-18 

6 

54 

216 

158 

T Tube, day after opera- 
tion 

Complete obstruction 






T Tube 


3. 

Common Duct Stones 

Stricture of Common Duct 

2-10 

16 

182 

Duodenal Drainapre Pre- 
operative 

Partial obstruction 

Jaundice for 8 days 


Clir. Hepatitis 

2-28 . 

19 

138 

T Tube, post-operative 

4. 

Common Duct Stones 

1-17 

50 

126 

Duodenal Drainage 

Intermittent jaundice 



2-1 

lOG 

149 

T Tube 

Post-Op. Pneumonia 

5. 

Common Duct Stones 

1-12 

26 

99 

T Tube, one week post-op. 

Intermittent obstruction 



1-18 

44 

104 

T Tube 

Jaundice at operation 



1-30 

76 

171 

T Tube 

C. 

Common Duct Stones 

1-30 

104 

150 

Duodenal Drainage . 

Intermittent jaundice 


Recurrent 

3-12 

97 


T Tube 

7. 

Stricture of Common Duct 
External Biliary Fistula 1 


45 

208 

Bile from fistula 

Not jaundiced 

8. 

External Biliary Fistula Com- 
mon Duct Stricture I 

Primary Hyperthyroidism j 


08 

138 

Bile irom fistula 

Not jaundiced 


9. 

Common Duct Stones 

12-18 

9 

358 

Duodenal Drainage 

Thyroid medication for 4% 


Myxedema j 

4-1 

48 

ISO 

Duodenal Drainage 

months, then operation 


blood cholesterol over a twenty-four day period of ob- 
sen'ation. The last blood sample for a cholesterol was 
taken on the day of her death. Two attempts were 
made during her illness to obtain bile by duodenal 
drainage, but there was no bile in the duodenum. The 
one bile cholesterol detei'mination was made on bile ob- 
tained from the common duct at autopsy and we were 
much surprised to find a bile cholesterol value of 54, 
more than twice the blood cholesterol figure taken only 
three hours previously while she was still alive. 

Case 12 was a very severe toxic jaundice compli- 
cating ulcerative colitis. The one bile determination 
seemed to be all that the patient’s condition would 
allow. His blood cholesterol was high (300 mg.) and 
the bile gave a low figure. Because of the high blood 
cholesterol w^e felt the prognosis in his case was better 
than the clinical condition seemed to warrant, and he 
justified this by recovering from the jaundice although 
he died some months later from his colitis. 


Case 13 was an early catarrhal jaundice in a young 
girl. The jaundice cleared rapid!}’- and because of the 
unusually high bile cholesterol we suspected hyper- 
thyroidism. The low blood cholesterol is additional in- 
direct evidence. She later became much more nervous 
and showed unmistakable signs of hyperthyroidism, 
but we were unable to get a metabolic rate determi- 
nation to confirm the diagnosis. 

In case 14 the diagnosis, confii'med at operation, was 
chronic cholangitis. The patient had had repeated at- 
tacks of painless jaundice following a cholecystectomy 
some months previously. There were no stones in the 
common duct, and no obstruction in the ducts or at the 
sphincter of Oddi was demonstrated. The duodenal 
drainage was done during one of the episodes of jaun- 
dice. Wliile the bile cholesterol is low, the blood chol- 
esterol is vuthin the normal range. 

In the previous cases we have mentioned the varia- 
tions in blood and bile cholesterol due to thyroid dis- 


Table II 

“Toxic” disturbances 







Cholesterol 







in mg. per 100 c.c. 






Bilirubin in mg. 





No. 

Diagnosis 

Date 

per 100 c.c. 

Bile 

Blood 

Source of Bile 

Remarks 

10. 

Toxic Hepatitis 

2-14 

2-16 

4,4 

9.0 


139 

Common Duct at 
Autopsy 

Died 



2-18 

12.0 


107 





2-28 

25.0 


62 





3-10 

28.0 

54 

23 



11. 

Toxic Hepatitis 

1-5 

1-7 

10.6 

8.6 

4 

278 

Duodenal Drainage 

Recovery 



1-15 

6.1 







1-25 

3.2 

G 

2S8 





1-31 

2.5 







2-10 

1.0 

18 

260 



12. 

Toxic Hepatitis 


8.4 

3 

300 

Duodenal Drainage 

Recovery 


XHcerative Colitis 






7 Hyperthyroidism 

13. 

Catarrhal Jaundice 


3.6 

97 

140 

Duodenal Drainage 

Spasm of Sphincter 

14. 

Chr. Cholangitis 


1.5 

4 

194 

T Tube 

of Oddi 
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ease. Hurxthal (1) has showed very clearly that the 
blood cholesterol in hyperthyroidism is lowered below 
its normal level and rises to normal as the disease is 
controlled. He has also shown that in myxedema the 
blood cholesterol is elevated, and has postulated the 
fact that if the blood cholesterol is not elevated, even 
though the basal metabolism be low, the condition is 
not one of clinical myxedema, and is not benefited by 


Table III 
Hyperthyroidism 



Cholesterol mg. 

per 100 c.c. 


No. 

, 

Bile I 

Blood 

Remarks 

1. 

SS 1 

152 

Before operation 

2. 

42 ’I 

150 

Before first stage 

Before second stage 


90 ' 


Severe Toxicity 

3. 

6S j 

12S 

Before operation 

Six months after opera- 


25 

210 

tion 

4. 

90 

122 

Before operation 

5. 

68 . 

134 

Before operation 


thyroid medication. In the course of these studies, 
duodenal drainages were carried out on several cases 
of hj'perthjToidism and of myxedema. 

Table 3 shows the bile and blood cholesterol values 
in a small series of proven cases of primaiy- hjiier- 
thyroidism. Other studies, not included in these tables, 
demonstrate that the same ratio exists in adenomatous 
goitre iivith secondary hj^perthyroidism. Note the 
lowered blood cholesterol values and the unifomly 
elevated bile cholesterol. After opei'ation these figures 
retui’n to normal (Case 3). 

Table IV shows the revei'se of the picture seen in 
hyperthyroidism. The blood cholesterol values are 
high and the bile cholesterol values are all much below 
normal. After a suitable period of thyroid medication 
these figures tend to return to normal levels. These 
statistics clarif 3 ^ the abnoi-mally low and the abnor- 
mally high values found in some of the patients with 
various tjyies of liver disturbances, associated with 
thyroid disease, and tend to confirm the statement of 
Stone (18) that the thj’roid is the “master regulator” 
of cholesterol metabolism in the body. 

COMMENT 

In obstructive jaundice the general trend is toward 
an elevation of blood cholesterol so long as there is no 
superimposed liver infection. If the obstruction is 
complete and of long duration the bile cholesterol di'ops 
to a low figure, but if it is incomplete or intermittent, 
bile cholesterol is normal or only slightly below the 
normal level. As soon as infection supervenes, both 
the blood and bile cholesterol are depressed, and the 
degree of this depression is a fairly good index of the 
extent of the liver involvement. 

In toxic jaundice these disturbances of cholesterol 
metabolism vary with the severitj' of the condition. 
So far as we may draw any conclusions from such a 
limited number of cases, it seems that the blood chol- 
esterol tends to remain at or near the normal level in 
the loss severe cases and such a normal level allows a 
better prognosis than a ver.v low figure. On the other 


hand the bile cholesterol is depressed and shows little 
tendency to return to normal values for some time. In 
the one fatal case in this series, there was a steady fall 
in the blood cholesterol. We have no adequate e-xplana- 
tion for the unusual finding of a high cholesterol con- 
tent in the post mortem specimen of bile. 

The role of the ths'roid as a regulator of cholesterol 
values, both in the blood and bile, is an interesting 
one. Jaundice with greater or lesser degrees of liver 
damage is a not uncommon accompaniment of severe 
hyperthyroidism, and some speculation is permissable 
as to the part plashed b 5 ’’ the thyroid in producing some 
of the variations seen in cholesterol metabolism in 
liver disease. As an hjyiothesis which remains to be 
proved, it may be suggested that there is a reciprocal 
i-elationship between the liver and the thjToid as far as 
their cholesterol regulating mechanism is concerned. 
If such a relationship exists, when the thjTroid is dis- 
eased the liver then eliminates either an abnormally 
great or an insufficient quantity of cholesterol in the 
bile, and the balance is disturbed. When the liver is 
diseased, the thj-roid is unable to preseiwe the normal 
ratio between the cholesterol circulating in the blood 
and the cholesterol eliminated by the bile. This usually 
results in an elevation of the blood cholesterol. But 
when the liver damage is severe, the mechanism is 
thrown so far out of balance that the synthesis of 
cholesterol is seriously interfered with and blood chol- 
esterol falls. 

SUMMARY 

In obstructive jaundice blood cholesterol rises while 
bile cholesterol is normal or low depending on the com- 
pleteness of the obstruction and its duration. 

In obstructive jaundice with liver infection, both 
blood and bile cholesterol are low. 


T.able IV 
Hypothyroidism 




Cholesterol 


No. 

b!m.r. 

Bile 

Blood 

• 

Remarks 

1- 

—32 

6 

390 

Spontaneous myxedema 

2. 

—38 

6 

44B 

Cretinism 




176 

After Thyroid 




156 

After Thyroid 


2 


14G 

One year later 

3. 

—24 

18.5 

236 

Had been on thyroid 





for 2 years 

4. 
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In toxic jaundice the blood cholesterol is normal or 
low depending on the severitj* of the disease. Bile 
cholesterol is uniform!}' low and remains low after the 
condition has apparently cleared up. 

Hyperthyroidism causes an elevation of bile chol- 
esterol approximately in proportion to the depression 
of blood cholesterol. 
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Myxedema produces a low bile cholesterol and a pro- 
portionate elevation of blood cholesterol. 
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DISCUSSION 

DR. ANDREW C. IVY (Chicago, Illinois) ; I think it 
is established both experimentally and clinically that in 
hyperthyroidism the blood cholesterol value is decreased; 
also, that in hypothyroidism, clinical or experimental, the 
blood cholesterol is increased. Experimentally, we are 
certain that various hepatic disorders lead to alterations 
in blood cholesterol, but, as Dr. Wilkinson has pointed out, 
this occurs, unfortunately insofar as the diagnostic value 
of blood tests are concerned, in other diseases. 

In regard to the effect of the thyroid on the cholesterol 
output into the bile, I think Dr. Wilkinson’s work is very 
suggestive to one working in the experimental laboratory. 
Insofar as I am aware, no one has administered thyroid 
extract to biliary fistula dogs to ascertain the effect upon 
the elimination of cholesterol in the bile, nor has anyone 
removed the thyroid gland from a biliary fistula dog. 

If we had such results, I should be more willing to place 
importance upon the clinical findings of changes in bile 
cholesterol in the patients which Dr. Wilkinson has pre- 
sented. 

However, the idea of there being a reciprocal relation- 
ship between the thyroid and liver in the metabolism of 
cholesterol is very interesting, and I hope it will be studied 
further. 

So as I know the physiology of the liver and biliary 
tract, the most serious diagnostic problem is the differen- 
tiation, particularly in the absence of the gall bladder, 
between An obstructive jaundice and intrahepatic jaundice, 
I say it is a seidous diagnostic problem because if the 
patient has obstructive jaundice he should be operated, but, 
if the jaundice is due to an intrahepatic disturbance and 
not to an obstructive disturbance, then injury of the 
patient would be inflicted by an exploratory operation. 

With the problem in mind, during the past year, we have 
been trying to find out if a study of serum phosphotase 


might help in making such a differentiation. _ ^ 

It would appear if Dr. Wilkinson’s observations obtain 
on a large series of patients that we have the solution of 
this very serious diagnostic problem, namely, that in ob- 
structive jaundice, pure and simple, we should find a high 
blood cholesterol. If the jaundice is due to some intra- 
hepatic disorder the blood cholesterol should be low; or, if 
due to an infectious or toxic hepatic disorder in conjunc- 
tion with an obstructive jaundice, then we should find a 
normal or low blood cholesterol. 

Obviously, if this is borne out by experimentol and' 
clinical work, such will be a very important contribution. 
I hope that this investigation will be continued. 

Dr. Wilkinson indicated that the cholesterol in duodenal 
fluid in obstructive and toxic jaundice is low. It is known 
experimentally that if we produce an obstruction, and it 
does not have to be a complete obstruction, a white bile, or 
a bile low in pigment is secreted, and when we analyze such 
bile for cholesterol, we find that it contains relatively little. 

The same thing is true when we produce an infectious or 
a toxic jaundice. Such is at least true for a certain stage 
of toxic jaundice; whether it is true of later stages, when 
regenerative changes are occurring in the liver, I am not 
so certain. In interpreting and applying Dr. Wilkinson’s 
results, I think we should bear in mind the fact that one 
may observe changes in blood cholesterol in conditions 
other than obstructive jaundice, and hepatic and thyroid 
disorders. 

DR. ABRAHAM LEON GARBAT (New York City) : 
The problem that Dr. Ivy has brought up, namely of 
having in jaundice some means to differentiate those cases 
that are surgical from those that are medical, has been a 
subject that my associate. Dr. Harry Jacobi, has been 
studying at the Lenox Hill Hospital for the last five years. 
We have tried the cholesterol method, we have tried the 
fibrin method and recently have studied the problem of the 
sugar tolerance curve as a method for separating the 
toxic medical jaundice cases from the obstructive surgical 
ones. 

We give our jaundice patients 100 grams of glucose on 
an empty stomach. We examine the sugar content of the 
blood before the sugar intake and again three-quarters of 
an hour after and again two hours after. We found very 
striking curves. 

(Slide) The cases of toxic jaundice (catarrhal, acute 
yellow atrophy, arsenic, etc.), show a curve which begins 
at a fairly normal level and remains at a fairly normal 
level at % hr. and 2 hrs,. or rises abruptly in % hr. and 
comes down again in 2 hrs. The first occurs in the more 
severe toxic cases,.the latter in the less toxic. These curves 
are uninfluenced by the degree of jaundice as estimated by 
the icteric index. 

In the cases of obstructive jaundice (obstructive either 
in the common bile duet as due to stone or stricture, or 
from obstruction at the head of the pancreas, or the in- 
trinsic hepatic group of obstruction caused by cirrhosis or 
carcinomatosis or abscess) we found an ascending type of 
curve; t.c. the blood sugar at the end of % and 2 hrs. con- 
tinues to go up and does not come down. It makes no dif- 
ference whether the fasting blood sugar is within the 
normal limits or higher than normal, the ascending nature 
of the curve is the same. 

DR. SIEGFRIED J. THANNHAUSER (Brookline, 
Boston, Massachusetts) ; It has been about 13 years since 
my coworker, Schaber, and I described the relation be- 
tween cholesterol and cholesterol esters and the fact that 
this ratio is changed in liver diseases. The investigation 
was based on a series of experiments on cholesterol 
balance. We thought at this time that the intake of chol- 
esterol and the output of cholesterol could be balanced in 
determining the cholesterol content of the food and the 
output "in the feces. 

This idea with reference to a complete cholesterol 
balance is unrealizable. My former collaborator, Berta 
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Ottenstein, showed that cholesterol is destroyed and dis- 
integrated by bacteria in the bowels. It is not widely 
known that cholesterol molecules are synthesized in the 
body, but body functions cannot destroy the cholesterol 
molecule. However, cholesterol is easily destroyed in the 
bowels by colon bacilli. The bacilli destroy what the human 
body cannot do within its intermediary metabolism. The 
^same situation exists in uric acid metabolism. The body is 
able to synthesize the purin ring but cannot split off the 
ring system. 

In view' of this fact, the very interesting findings of Dr. 
Wilkinson who compares cholesterol concentration in the 
blood and the cholesterol in the bile may not have in every 
case but one meaning. According to the fact that bacteria 
destroy cholesterol, a decrease of cholesterol in the bile 
could be produced by bacterial action in an infected gall 
bladder. 

Another thing that I would say is about the influence 
of thyroid on the cholesterol excretion. Cholesterol is ex- 
creted by the bile and, to a large extent, by the intestines 
as Zenke and I showed in bile fistula experiments. Thus 
the relation between bile cholesterol content and blood con- 
tent moves not in a single track. There is a very important 
way of excretion to the bowels where greater amounts of 
cholesterol are excreted. Studying the influence of thyroid 
medication upon cholesterol output the cholesterol values 
should be compared not only from blood and bile but, of 
course, the cholesterol output in the bowels must be con- 
sidered. In the bowels, however, cholesterol is disintegrated 
by bacteria so that we cannot attain a real and complete 
cholesterol balance which will show the effect of a medi- 
cation on cholesterol output. 

Nevertheless, Dr. Wilkinson showed an interesting way 
to approach the question of cholesterol metabolism. 

DR. CARL H. GREENE (New York City) : This study 
by Dr. Wilkinson is ver.v interesting, though it is unfor- 
tunate that more reference was not made to the relation 
of the gall bladder to this picture. It is well recognized 
that gall bladder bile is more concentrated than hepatic 
duct bile but in addition the cholesterol is very much more 
concentrated than are the other constituents. Dr. Wilkin- 


son has tried to eliminate the gall bladder effect. 

On the other hand, the study of a series of cholecystec- 
tomized patients shows that after cholecystectomy, the 
bile remains dilute, and the cholesterol is low in the patient 
with no symptoms in whom there is no residual stasis in 
the common duct. If there is stasis in the common duct 
after cholecystectomy, then one may get dark concentrated 
bile on duodenal drainage. 

In such patients, the cholesterol in bile from the com- 
mon duct increases markedly. Under these conditions it is 
suggested that the common duct takes over the concen- 
trating function that formerly was possessed by the gall 
bladder. 

Strikingly enough, in Dr. Wilkinson’s chart, the cases 
where the bile cholesterol was high were associated with 
gall stones in the common duct. Before his results are 
accepted unequivocally we must be sure that this accessory 
effect of stasis in the common duct and change in the func- 
tion of the common duct epithelium is considered. 

DR. S. ALLEN WILKINSON (closing the discussion) ; 
I wish to thank the speakers for their comments. 

Dr. Thannhauser mentioned the fact that infection of 
the bowel may change the biliary content of cholesterol. 
That, of course, probably does take place, but in tho.se 
cases which were obviously infected and in those cases 
W'here there was no infection that we could demonstrate, 
the cholesterol content of the bile was approximately the 
same. 

Dr. Greene raised the question of the content of the chol- 
esterol of gall bladder bile as compared with cholesterol in 
liver bile. We carried out cholesterol determinations on 
the “B” bile, or gall bladder bile, and found that it was' 
approximately twice that of “C” bile. Those results are 
not included in this paper. 

It seems unlikely that the presence of the gall bladder 
can greatly alter the concentration of cholesterol in the 
liver bile, since we found approximately the same values 
of liver bile cholesterol in those cases who had had their 
gall bladders removed or who had an external biliary 
fistula as we did in those cases w’here the gall bladder was 
present. 


Biliary Stasis"" 

By 

CARL H. GREENE, M.D., 

J. RUSSELL TAVISS, M.D. 
and 

R. FRANKLIN CARTER, M.D. 

NEW' YORK. NEW YORK 


T he development of the modern point of view re- 
garding the treatment of diseases of the gall blad- 
der has passed through several stages. Initially came 
the recognition of the possibility of surgical inter- 
vention, the development of the nece.=sar}' surgical 
technique and the establishment of the superiority of 
the operation of cholecystectomy over cholecystostomy. 
Numerous surgeons have reported surgical statistics 
showing the almost uniformly good results obtained by 

■♦Frcrn th^ Cornbirrd 3rc<iical ard SurCTcai Clint<T tor tko etudy <jt 
of the L!%er and Biliarj’ Tract of the Nrtr York Post 
Graduate JdedJca.! School and Hospital, Colombia UniAerritr- 
De!ivrr»^ at the Thlrty-Kinth Annual Sf^^icn of the American Ga«*tr<>- 
Association, AlLsntic City, J.. ilay 4-5, 355^. 
Arrr<ne»J by the Commiltr^ on Publications, 


cholecystectomy in cases of acute cholecystitis and of 
chronic cholecystitis with stone. 

The extensive study of diseases of the gall bladder 
stimulated by these obser\'ations led to the recogni- 
tion first, of the fact that many patients with chronic 
digestive ailments suffer from a chronic cholecystitis 
without stones, and second, that in such patients the 
results of cholecystectomy are often disappointing. 

Three factors, metabolic disturbance, infection and 
biliary stasis, are generally accepted as of prime im- 
portance in the development of cholecystitis or choleli- 
thiasis and the production of the associated symptoms. 
The relative importance of each is by no means es- 
tablished. The typical biliarv' colic usually is indica- 
tive of gall stones but the pathologists have empha- 
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sized the frequency of “silent gall stones.” Many 
patients with non-calculous disease complain of colic. 
WTiile disturbances in cholesterol metabolism are cited 
to explain the origin of cholesterol calculi, they do not 
explain the associated symptomatology. Apart from 
biliary colics, the chronic indigestion which Monyihan 
long ago described as the inaugural symptom of gall 
stones is now generally ascribed to an associated chol- 
ecystitis and so to infection. 

The role of infection in chronic gall bladder disease 
is obscure. Rehfuss and Hanssen and Yurevich have 
reviewed this literature within the past year. They 
pointed out the relatively small proportion of cases in 
which evidences of infection in the gall bladder or 
its contents can be demonsti’ated by bacteriological 
methods. Andresen explains this discrepancy as due 
to the fact that the gall bladder inflammation is only 
a part of a general chronic infection of the whole 
gastro-intestinal tube and its appendages. He stresses 
the importance of coincident infection of the stomach, 
duodenum, liver, pancreas, appendix and colon. 

Other investigators, as Jones, have shown that many 
of the sensations, nausea, vomiting, distension and the 
like, of which these patients complain, can be dupli- 
cated by inflation of a balloon in the duodenum. The 
symptoms of the patient with cholecystitis therefore 
are explained as due to interference with the normal 
motor function of the pylorus and duodenum produced 
by reflexes arising in an inflamed gall bladder. Still 
another alternative is the view recently discussed by 
Ivy that this same symptomatology may be produced 
by stasis within the gall bladder or bile ducts as a 
result of disturbance in the normal motor function of 
this viscus, the so-called “biliary d 3 'skinesia.” 

Biliary stasis alone is insufficient to produce calculi, 
and calculi have been observed under conditions which 
seem to preclude the presence of stasis. Stasis, how- 
ever, sei'ves to provide a favorable environment for the 
deposition of calculi and so augments the effects of 
associated infection or metabolic disturbance. The 
importance of such stasis has not received due recogni- 
tion in the past. 

A consideration of the factors controlling the filling 
and emptying of the normal gall bladder and of the 
possible disturbances therein has indicated that at 
least three types of disturbances productive of stasis 
and an associated symptomatology can be recognized 
clinically. These types are of importance both in 
diagnosis and treatment. 

1. Obesity and a loss of muscle tone is observed in 
many women as the menopause is approached. Numer- 
ous observers and, most recently Alvarez and Vanzant, 
have emphasized the increasing proportion of cases of 
achlorhydria that are observed in older people. The 
presence of acid chj'me in the duodenum not only 
causes a relaxation of the sphincter of Oddi but stimu- 
lates evacuation thus resulting in distension of that 
viscus. This maj^ be referred to as an atonic disteii'- 
sioji. The resultant biliary stasis is signalled clinically 
by epigastric or hypochondric soreness or distress 
which is most marked during fasting. Colics are very 
infrequent. Achlorhydria or hypochlorhydria is shown 
by gastric analysis. Gastro-intestinal roentgenograms 
are usually normal. The shadow of the gall bladder in 
the cholecystogram is distended and atonic may show 
delay in either filling or emptying. Duodenal drainage 
may procure a large quantity of concentrated bile but 
frequentty this is secured only after stimulation with 


olive oil. The biliaiy stasis is further shown by the 
presence of crystalline sediment. Such cases respond 
to therapeutic management with a stimulating diet 
and the administration of hj'drochloric acid, a fatty 
diet or of olive oil between meals to stimulate evacua- 
tion of the gall bladder. 

2. It has long been known that in a number of cases 
of duodenal ulcer the symptoms are those of gall blad- 
der disturbance. In a further number of cases roentgen 
study of the gastro-intestinal tract shows a duodenitis, 
periduodenal adhesions, pjdorospasm, gastric ulcer or 
the like, in association with disease of the gall bladder. 
In such cases it can be assumed that the increased 
motility and tone of the duodenal musculature and 
sphincter of Oddi interfere with the normal evacua- 
tion of the gall bladder. Because there is an increased 
resistance to its emptying, the gall bladder becomes 
distended and hypertonic. This may be refered to as 
a hypertonic or spastic distension of the gall bladder. 
Clinically it is characterized bs' frequent attacks of 
colic which may be accompanied by jaundice. Gastric 
hj'peracidity usuallj^ is present. Roentgenograms of 
the gastro-intestinal tract show evidences of pyloro- 
spasm and spasm, hypermotility or increased tonus of 
the duodenal musculature. Cholecj’’stograms show the 
gall bladder to be distended and hypertonic. Duodenal 
drainage shows evidence of stasis in the frequency in 
which concentrated bile is procured onlj*^ after stimula- 
tion with olive oil. The bile is dark and concentrated 
and the presence of crystalline sediment is further evi- 
dence of the stasis. Such cases respond to therapeutic 
management with diets of the modified ulcer type, anti- 
spasmodic drugs such as belladonna, and alkalies to 
control the hyperacidity. 

3. The association of symptoms of gall bladder dis- 
ease with neuroses of various types is no new observa- 
tion. The association of chronic appendicitis, a spastic 
colon, pelvic disease or pregnancy, with exacerbations 
of the symptoms of biliary stasis has been explained 
on a reflex basis. In such cases it may be assumed 
that there is a spasm of the sphincter of Oddi as a re- 
sult of vagal stimulation which maj' ai'ise directly in 
the central nervous system or reflexly in some other 
portion of the abdominal cavity. This spasm or in- 
creased tonus of the sphincter of Oddi interferes with 
the normal evacuation of the gall bladder which then 
becomes distended. This may be referred to as a 
neurogenic or vagotonic distension of the gall bladder. 
The resultant biliary stasis is characterized clinically 
bj^ the presence of psychogenic factors or sources of 
reflex irritation which maj*^ explain the vagotonia. 
Biliary colic and even jaundice may occur. The gastric 
acidity is usually within the normal range and gastro- 
intestinal roentgenograms do not show evidences of 
local lesions in the stomach or duodenum. Cholecysto- 
grams show the gall bladder to be distended and hyper- 
tonic. Duodenal drainage shows evidence of stasis in 
the concentration of the bile and the presence of 
ciystalline sediment. Concentrated bile, however, is 
usually obtained after stimulation with magnesium 
sulphate solution. Such cases respond to therapeutic 
management with change of environment, mental rest, 
sedatives, anti-spasmotics, and saline cathartics. It is 
this group in particular that is responsible for the 
vogue of “spa” therapy in the treatment of cases of 
chronic cholecj'stitis. 

The evaluation of the exact I'ole of the individual 
factors mentioned in the production of gall bladder 
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disease is difficult but the concept of biliary stasis ex- 
plains many of the clinical features of this disease. 
Failure to correct the stasis is responsible for many 
of the cases of recurrence of symptoms following chol- 
ecystectomy. Biliary stasis, however, is not a single 
disease entity but may be the result of various tjTies 
of disturbance in the motor activity of the gall bladder 
and biliary tract. These three main types at least can' 
be recognized. The recognition of these types permits 
both a more accurate diagnosis and a more specific and 
satisfactory therapeutic management of the individual 
patient. 

DISCUSSION 

DR. CHARLES GORDON HEYD (New York City) : 
The authors make positive statements and submit them to 
a critical analysis. They say that the role of infection in 
chronic gall bladder disease is obscure. That is not so. 
You might just as well say that because a man was shot 
through the chest with a bullet and you failed to recover 
the bullet, therefore you cannot interpret the damage. You 
can interpret the damage of infection in gall bladder dis- 
ease irrespective of the finding of the bacteria. 

After a consideration of the factors controlling the fill- 
ing and emptying of the gall bladder the essayists allege 
that variations in these factors, with stasis, produce three 


types of gall bladder disturbances with a symptomatology 
that can be clinically recognized. 

This morning I have put all of their descriptive terms 
into parallel columns. All of these gall bladders were dis- 
tended. The first is called hypertonic or spastic gall blad- 
der distention. The second is a vagotonic gall bladder dis- 
tention and the third is an atonic gall bladder distention. 
The first group is based on the major pathology of the 
duodenal tract — ulcer, duodenitis, diverticulitis. The second 
group is based upon pathology in the colon, chronic ap- 
pendicitis and pregnancy. While pregnancy without the 
benefit of clergy may be associated with nervousness and 
apprehension, its etiology is not neurogenous. 

In all three groups, the X-rays showed filling delay of 
the gall bladder; the “drainage” all showed concentrated 
bile after olive oil, or concentrated bile after magnesium 
sulphate, and all showed crystalline sedimentation. 

I submit that the designation of these conditions has not 
been proved and that the descriptions are interesting, if 
true. 

These statements do not militate against the role of 
stasis in gall bladder disease. At what point does physi- 
ological stasis become pathological? That is the question! 
To lug in a duodenal ulcer, duodenitis, chronic appendix, 
pregnancy, pelvic pathology and say that these conditions 
produce three types of gall bladder disease, each with a 
definite pathological and clinical symptomatology, I think 
is straining far beyond even the erudite resources of 
chemistry. 


The Treatment of Acute Hepatic insufficiency and Its Relation to Prognosis* 

By 

CHESTER M. JONES, M.D. 

BOSTON, MASSACHUSETTS 


T he difficulties that surround the making of an ac- 
curate prognosis in patients sufli'ering from severe 
liver disease are still extremely great. It is with this 
in mind that a review is made of 83 cases of severe 
liver insufficiency. Comments on clinical and labora- 
toiy findings and their relation to prognosis and treat- 
ment will be presented. 

Fifty-six cases taken from the records of the Massa- 
chusetts General Hospital since the year 1922 were 
considered as being of sufficient severity to warrant a 
diagnosis of acute liver insufficiency. In many in- 
stances the diagnosis of acute yellow atrophy was 
made and substantiated by autopsy. As far as one 
can judge by clinical and laboratory methods, the indi- 
vidual cases did not vary greatly in severity during 
the different years. An additional group of 27 patients, 
all of whom had liver insufficiency of a somewhat less 
degree, but associated with a known cause, are included 
for comparison. The term "acute yellow atrophy” in 
I reality describes a histological picture, an end process 
of sev’ere liver disease due to one of many causes and 
in that sense is not a clinical entity. It is for that 
reason that the term "acute liver insufficiency has 
been employed in this discussion. 

•From the Mrficnl Clinic of the Mns^nchmetts General Hospital and 
the Department of Medicine, Hatrard Medical School, BostOT, 
Delivered at the Thirtr-Ninth Annual Session of the American Gartro- 
cnterolosrical Association, Atlantic City, N. J», May 4-5, 1930. 
Approved hy the Committee on Publications. 


The group of 56 patients whose findings are given 
below practically was unselected. It includes cases of 
alcoholic cirrhosis, toxic cirrhosis, “catarrhal” jaun- 
dice, arsenical jaundice, cinchophen jaundice, jaundice 
following severe sepsis, a certain number without any 
known cause but presenting extreme liver insufficiency, 
and a small group associated with cholelithiasis and 
severe obstructive jaundice. (Table I). All of these 
patients had in common the finding of intense jaundice 
and all were so critically ill that survival was problem- 


Table I 

Cases of acute liver i'usufficiency 


Diagnosis 

No. of Cases 

Deaths 

Alcoholic Cirrhosis 

11 

S 

Toxic Cirrhosis 

4 

4 

Acute Yellow Atrophy 



Cause Unknown 

16 

14 

"Catarrhal Jaundice" 

c 

2 

Arsenic 

4 

3 

Cinchophen , 

7 

6 

Sepsis 

3 

2 

Gall Stones "With Obstruction 

6 

4 
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atical in eacii instance. As a measure of the severity 
of each case attention has been paid to the intensity 
of the jaundice, enlargement of the liver and spleen, 
the presence of ascites, edema and purpura. Labora- 
tory findings that were particularly noted included 
quantitative bilirubin determinations, dye retention 
tests and a search for occult blood in the stools. Other 
laboratory determinations were made on many of the 
patients but will not be discussed in this communi- 
cation. 

It is of interest to note that of the 10 patients seen 
between 1922 and 1925 there was only 1 survival. Of 
the 14 patients seen between 1926 and 1929, all died. 
The average mortality of these eight years is 95 per 
cent. In the past six years, 32 additional cases have 
been followed with 20 deaths, a mortality of 63 per 
cent. (Table II) . The striking difference between the 
mortalitj' of the past six years and that of the pre- 
ceding eight years is sufficiently great to warrant dis- 
cussion in spite of the relatively small number of cases. 

In the hospital records one can note that between 
the years 1922 and 1925, tre.atment of these patients 
consisted mainly in the administration of a “low fat 
diet.” This diet actually contained a i-elatively high 
proportion of carbohydrate but the emphasis was 


Table II 

Course of acute liver insufficiency 



No. of Cases 

Deaths 

Mortality 

:t‘22-23 

10 

0 

00% ) _ 

) 05% 

1026-2J 

u 

24 

100% ) 

1030-35 


20 

03% 

Entire Group 

50 

43 

7GCf 


equally great upon the low level of fat. Glucose was 
administered by rectum in 3 cases and in very small 
amounts intravenously in 2 cases. During the next 
four years hospital orders were changed so that the 
patients were put on a “high carbohydrate diet” in- 
stead of a ‘fiow fat diet.” It is difficult to determine 
the exact difference betiveen the two diets but an at- 
tempt was made in the second four-year period to give 
the patient at least between 300 and 400 grams of 
carbohydrate a day. Four out of 14 cases received 
some glucose by rectal or subcutaneous routes and 4 
had a little intravenous glucose therapy. In one case 
intravenous glucose was administered over a five day 
period. In the last six years the dietary treatment of 
all such cases has been that of a high carbohydrate 
diet and not infrequently an attempt has been made 
to give the patient 450 to 500 grams of carbohydrate 
by mouth. No rectal administration of glucose can be 
noted but 26 out of 32 cases received intravenous 
therapy with solutions of glucose ranging from 5 to 
25%. In several instances intensive glucose therapy 
was not possible because of the short duration of the 
patient’s hospital stay before death. There is little 
doubt that in this particular group of patients much 
more intensive glucose therapy has been attained in 
the past six years and it is of interest to note that at 
the same time there has been a marked decrease in 
mortality, a drop of about 30%. (Table HI). 


It is pertinent to inquire at this point whether the 
group of patients treated in the past six years repre- 
sented patients who were less seriously ill than those 
seen in the preceding period. A review of the findings 
shows that the intensity of the jaundice was no greater 
in one period than another and an analysis of the 
figures in Table IV shows that in 33 patients quanti- 


Table III 

Treatment of acute hepatic failure 


Time 

Period 

Type of 
Diet 

Rectal or 
Subpectoral 
Glucose 

Intravenous 

Glucose 

Mortality 

1922>25 

Low Fat 

3 

2 

90% 

1026-29 

Hic:h 

Carbohy- 

drate 

4 

5 

100% 

1930-35 

Hich 

Carbohy- 

drate 

0 

26 

03% 


tative van den Bergh determinations were made. Of 
these, 16 reached a jaundice severe enough to give a 
peak figure of over 20 mgm. per 100 c.c. The mortality 
of this group was 56%. Seventeen, or an essentially 
equal number, had a grade of jaundice which carried a 
quantitative bilirubin of under 20 mgm. per 100 c.c., 
although the jaundice was still intense and the mor- 
tality was 76%. In other words, in these severely sick 
patients the depth of the jaundice alone obviously is 
not of critical importance and does not seem to deter- 
mine the prognosis in any given case. The bromsul- 
phalein test was performed in 24 individuals, or nearly 
half the series. Eighteen of these had a dj’e retention 
of more than 50%, a figure that one could anticipate 
in view of the extreme degree of jaundice. The mor- 
tality in this group was 56%. The remaining G had a 
dye retention of less than 50% but still a relatively 
high figure, and 6 of these patients died, a mortality 
of 83%. It would appear therefore that the dye test 
as well as a determination of the intensity of the jaun- 
dice wms by itself of little immediate prognostic 
significance. Inasmuch as the two tests usually sup- 


Table IV 

Relationship of jaundice to prognosis in actite hepatic 
failure 



Cases 

Deaths 

Mortality 

vnh den Beruh Over 20 
Mgm. Per 100 c.c. 

10 

9 

50% 

van den Bergh Under 
20 Mgm. Per 100 c.c. 

17 

la 

70% 

Dye Retention Over 

60% 

18 

10 

60% 

Dye Retention Under 
60% 

0 

6 

83% 


plement each other this is a finding that might have 
been expected. 

It has^ occasionally been noted by other observers 
that ascites and general edema may occur in acute 
liver insufficiency and such a finding is commonly 
looked for m chronic liver disease. It was somewhat 
of a surprise, however, to note that in this group of 56 
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patients at least 25 had demonstrable ascites and 26 
had easily demonstrable peripheral edema. The author 
has commented on the prognostic significance of ascites 
and peripheral edema in a previous communication 
(1) and it is certain that they do not occur except in 
seriously ill patients. That they were as common as is 
indicated by these statistics has not been pointed out 


Table V 

Relationship betwee7i ascites and mtravenons glucose 
therapy 



Deaths 

Mortality 

Patients with Ascites and I.V. 
Glucose 



11 

7 

G3% 

Patients with Ascites and No 
I.V. Glucose 



14 

13 

93% 


in the literature. The number of patients showing 
ascites and edema was no greater in the years before 
1930 than after this date and from this criterion alone 
it would seem that the two groups of patients under 
discussion presented no great clinical difference from 
the point of view of severity of the underlying condi- 
tion. The mortality of all the patients having ascites 
was 80%, of those showing edema, 80%, and of those 
showing ascites and edema, 86%. In other words, the 
mortality of those patients showing such a serious 
finding was essentially the same as that of the entire 
group and it can therefore be said that ascites and 
edema while indicating severe liver insufficiency are 
not sufficient to be of absolute prognostic importance 
in any given case. 

Of greater interest, however, is the fact that of the 
14 patients who had ascites and no intravenous glucose 
the mortality was 93%. Of those patients receiving 
intravenous glucose therapy a much lower figure 
was obtained, namely 63%. This finding would seem 
to indicate again that the inti-oduction of intensive 
glucose therapy by the intravenous route had a de- 
termining influence upon the favorable outcome in 
many of the cases. (Table V). 

Although the number of cases observed is altogether 
too small to give more than an indication, it is of inter- 
est to note that of the 56 cases 7 showed purpura. All 
of these patients died. 

In view of the high mortality noted among the few 
patients showing pui-pura it was thought advisable to 
see whether bleeding occurred in any appreciable de- 
gree from the gastro-intestinal tract. Of 39 patients 
the survival period was sufficiently long to permit stool 
examinations. 17 of these showed positive tests foi 
occult blood with gum guaiac. 14 of these patients 
died, a mortality of 82%, which was that of the entire 
series and it would seem that thei'e was no intimate 
connection between the appearance of purpura and the 
existence of small amounts of bleeding from the diges- 
tive tract. The finding of such a high percentage of 
strongly positive tests for occult blood was also of 
interest inasmuch as none of these patients had ma- 
lignancy of the head of the pancreas or the digestive 
tract and such a finding therefore could not be taken 
as suggestive of the latter diagnosis. It is also obvious 
from the above that the presence of occult bleeding 


from the gastro-intestinal tract is not of absolute 
prognostic significance. 

Study of the various therapeutic measures employed 
in this group of patients indicates that the main dif- 
ference to be noted before the year 1930 and after that 
date lies in the fact that intensive intravenous glucose 
therapy plus the administration of as large quantities 
of carbohydrate by mouth as was possible have con- 
stituted the only change of importance. That intra- 
venous glucose therapy contributed materially to a re- 
duction in mortality in the condition under discussion 
would also seem to be a proper deduction. The findings 
in Table VI certainly suggest that the more intensive 
the glucose therapy the better the prognosis. It is 
possible that transfusions during the appropriate 
periods in the course of individual cases may prove to 
have been of real importance and observations on a 
few recent cases would seem to indicate that such a 
measure might prove of additional importance in 
critical cases. The use of diuretics or abdominal 
paracenteses constitute therapeutic measures calcu- 
lated to give symptomatic relief only. The use of the 
former, however, is not always associated with satis- 
factory results and may prove quite disappointing. 

In the most seriously ill patients it is obvious from 
the above data that neither specific clinical findings 
nor laboratoiy data can give the infoi'mation necessary 
to determine the outcome in a given case. The finding 
of ascites, edema and purpura is undoubtedly of bad 
prognostic significance but it is undoubtedly true that 
such findings do not preclude a favorable outcome. In 
a previous article (1), the author has stressed the im- 
portance of a spontaneous diuresis as one of the most 
important findings from the point of view of prognosis. 
That this is true is evidenced from the findings in the 
cases under discussion. Satisfactory observations of 
fluid intake and output were made on 41 of 56 cases. 
In 9 cases, or 22%, a real spontaneous diuresis occur- 
red during treatment. Of the cases in which this was 
noted all but one recovered. 

For pui'poses of compai'ison there is also presented 
an unselected group of 27 cases characterized by acute 
or subacute liver insufficiency of a somewhat milder 
degree. In each of the cases the condition had been 
precipitated by a known liver poison such as arsphena- 


Table VI 

Mortality from hepatic failure in relation to duration 
of ghicose therapy 


Duration of Glucose 
Therapy 

Dead 

Living 

Mortality 

1 Day or Less 

30 

1 

95% 

3 Days or More 

9 

11 

45% 

5 Days or More 

7 

10 

41% 

10 Days or More 

2 

7 

22% 


mine. The chief clinical difference between this group 
and the preceding one lies in the absence of ascites, 
edema,^ and purpura. The intensity and duration of 
the jaundice noted in these patients did not differ to 
any marked degree from those already discussed and 
certain laboratory tests apparently indicated as great 
a disturbance of liver function. That the hepatic dis- 

*Z hnd slipht cticma. 



Jones~The Treatment op Acute Hepatic Insufficiency and its Relation to Prognosis 


627 


tui*bance was not so severe, howevei’, is obvious from 
the fact that in this particular group there were no 
deaths. It is of some intei'est, however, that in two- 
thirds of these cases intensive glucose treatment by 
the oral and intravenous routes was carried out. It is 
of _ further interest that out of 21 instances where 
fairly accurate observations were made, a definite 
spontaneous diuresis was observed in 10 cases, or 48%, 
As already, pointed out, I feel sure that the occurrence 
of such a diuresis is a sign of the utmost importance 
as regards immediate prognosis. It is rare indeed to 
have a patient succumb from acute or subacute liver 
injury, regardless of the cause, when such a finding 
has been noted. An excellent example of this fact may 
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Chart 1, Course of hepatic insufficiency with special refer- 
ence to urinary output. A. Striking clinical improvement 
with occurrence of a diuresis. B. Onset of erysipelas. C. 
Spontaneous diuresis with second period of improvement. 
D, Bronchopneumonia. 


be found in the following case which was followed re- 
lently on the medical ward. 

The patient, a man of 40 and a confirmed alcoholic, 
entered the hospital after a prolonged debauch, in 
obvious liver failure. Physical examination showed a 
large, obese individual with a coarse tremor such as is 
seen in delirium tremens. There was moderate icterus 
of the shin and sclerae, telangiectases on the face and 
prominent veins on the abdominal wail. The mouth 
was extremely red and the mucous membranes were 
dry. The liver was 3 fingers below the costal margin 
and the spleen was easily palpable. There was a small 
amount of ascites as evidenced by shifting dullness^ of 
both flanks. There was no edema of the extremities. 
Knee jerks were absent and the patient complained of 
numbness in the legs and feet suggesting a periphei’al 
neuritis. During the next week his jaundice increased 
rapidly and the ascites became obvious to the point of 
distention which interfered with his breathing. There 
was an associated edema of the extremities. 

The intensity of the jaundice waxed and waned 
throughout the three months in the hospital. The 
ascites tended to recur periodically after tapping. 
Laboratory data showed brown stools and a urine 
which was full of bile until the later weeks of his dis- 
ease. The red count varied between 3,900,000 and 
2,600,000, never going above the first figure in spite of 
nine transfusions, A quantitative van den eig es 
on admission showed 10 mgm., per 100 c.c.,^ and i^ac ed 
a peak of 21 mgm. 11 days after admission. During 
the later weeks of the disease the van den Bergh drop- 
ped to a level of 3.5 mgm. Serum protein on admis- 


sion was 6.5% but subsequently dropped to a level of 
4.3% and has remained in that vicinity in spite of the 
numerous transfusions. A brief explanation of this 
low level can be partly supplied by the failure of the 
liver to maintain the serum protein and partly by per- 
nianent withdrawal of protein fz'om the body asso- 
ciated with 12 abdominal paracenteses. 

Intensive glucose therapy was instituted at once. 
This consisted almost exclusively of intravenous 
glucose. The patient was extremely difilcult to manage 
until the later weeks of his disease and oral adminis- 
tration was almost impossible. Because of the obvious 
severity of the condition it was deemed advisable to 
give 25% glucose and this was carried out in almost 
daily injections in the past three months. After a 
stormy course, in which the jaundice gradually in- 
creased and ascites and edema, as well as marked 
mental symptoms, were striking features, there was 
a period of real improvement. This coincided with a 
diuresis, noted in the chart at A. Shortly thereafter 
(see B on Chart) the patient acquired a mild strepto- 
coccus infection of his throat. Facial erysipelas fol- 
lowed with increasing general symptoms such as 
deepening jaundice and delirium and an associated 
oliguria. At point C on the chart an increased urinary 
output was noted and again clinical improvement oc- 
curred. Two weeks later a further infection (see D 
on Chart 1) occurred with signs of a bronchopneu- 
monic, process at the right base. The patient managed 
to survive this further insult and again showed a 
striking increase in urinary output over that observed 
in the preceding week. From this point on improve- 
ment was gradual but continuous and the urinary out- 
put was high. It is probably important to point out 
that transfusions were given at almost ten day in- 
tervals, the indications being purpura, a persistent 
anemia, spontaneous nosebleeds, and a low serum pro- 
tein. Belly taps were performed for relief of symp- 
toms of distention. This case illustrates well the value 
of very intensive treatment in the face of the most 
severe grade of liver failure. 

SUMMARY 

In summary, we should like to stress the fact that 
in severe grades of liver insufficiency due to any cause 
there exist no laboratory or clinical tests that offer 
absolute prognostic information. Ascites, not previ- 
ously existing, edema, purpura and a mousy odor to 
the breath are important clinical evidences of the most 
severe grades of hepatic failure. Oliguria proceeding 
to anuria, is of the utmost importance as a bad prog- 
nostic sign. Laboratory data confirm but do not ac- 
curately measure prognosis. Even in the most severe 
grades of liver failure as evidenced by the above symp- 
toms, survival with a subsequent high degree of re- 
covery of hepatic function may occur if intensive treat- 
ment is instituted. The reduction of the mortality in 
such cases from over 90% to 60% is apparent and 
eloquent proof of this statement. Such intensive treat- 
ment primarily rests upon adequate glucose intake, 
preferably by the intravenous route. Such an assump- 
tion is borne out fay the findings of Althausen (2), 
Banks (3) and others who have shown in animals that 
for given amounts of glucose, the administration by 
the intravenous route is associated with greater glyco- 
gen deposition in the liver than when it is administered 
by mouth. The amount of glucose to be administered 
depends on the actual need. In the most severe cases 
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periodic transfusions constitute an added therapeutic 
measure of great importance. Purpura, anemia, spon- 
taneous hemorrhages, a low serum protein, or failure 
to improve or glucose alone are the indications for 
transfusion. The simplest and most valuable prognos- 
tic sign indicating a real improvement is the finding of 
a spontaneous diuresis. This may and frequently does 
precede any demonstrable change in other clinical or 
laboratory findings. 
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DISCUSSION 

DR. H. L. BOCKUS (Philadelphia, Pa.) : Any contribu- 
tion to the prognosis and therapy of this type of acute 
severe liver insufficiency is certainly and decidedly worth 
’ivhile. 

I do not think that any of us -ivill disagree -(vith Dr. 
Jones concerning the serious prognosis in those cases that 
show an acute edema and acute ascites. I was particularly 
interested in his comments on purpura. I believe he re- 
ported the occurrence of purpura in seven of these acute 
cases. I have lost two cases, within the past year, who 
developed a generalized purpura. I would like to ask Dr. 
Jones whether he has tried Vitamin C intravenously in any 
of these cases of acute hepatic insufficiency with purpura. 
I mention that because we have had some rather startling 
results in Philadelphia in the last few months with Vitamin 
C in purpura not associated wth hepatic insufficiency. 

Certainly the development of oliguria and anuria is a 
very bad prognostic omen. Nor do I think we can differ 
with Dr. Jones in his mention of the lack of prognostic 
importance of the serum bilirubin level in jaundice. It 
could not be expected to be of very much prognostic value. 

I am sorry that Dr. Jones did not give us the benefit of 
his experience, which I am sure has been extensive, with 
certain other liver function tests in this group of cases 
from a prognostic standpoint because no one person sees 
a tremendous number of these cases in any one year. I 
think if we could group our information on this score it 
might prove of some value. 

In collaboration with Dr. Tumen, I have been going over 
all of our cases of severe liver disease, not all of them 
acute, comparing the serum protein level with the various 
liver function tests. Twelve of the cases in this group 
were acute hepatocellular jaundice. They were not all of 
the severe type of insufficiency that Dr. Jones reports. I 
will give you the benefit of our findings in the serum pro- 
tein levels in those cases. 

The albumin was under 3.G in seven of the acute cases, 
and the globulin was over 2.5 in six. The albumin-globulin 
ratio was less than 1.5 in nine. Three of .those patients 
died, frn-o of them had a serum albumin of less than 2.9 
and two of them had an inversion of albumin-globulin 
ratio. In our experience in the diagnosis of the toxic type 
of acute liver disease, the galactose retention and possibly 
a measure of dye retention in conjunction with the serum 
bilirubin are superior to the serum albumin level. We 
have had insufficient experience in the acute cases with 
these particular tests to say anything about them prognos- 
tically. I should like to hear of Dr. Jones’ experience. 

It is interesting to be able to discuss Dr. Jones’ paper in 
conjunction with the first paper by Dr. Wilkinson, a very 
important contribution to the subject. Dr. Wilkinson men- 
tioned particularly the diminution in the total blood choles- 
terol, and particularly in the esters in the acute toxic 
jaundice. A good many European writers have stressed 
that point. We have been paying particular attention to 
it for several years. I must say that we have been rather 
.disappointed in our results. It is true that occasionally we 


found quite a marked lowering in the blood cholesterol in 
the acute cases. We have seen a great many cases that 
were definitely hepatocellular in which the cholesterol 
level was not decreased but increased. I feel that the de- 
grees of concomitant obstruction which is bound to occur 
in many of these cases must influence the cholesterol level. 
I wonder what Dr. Jones’ experience has been in that 
regard? 

The point of his paper is this, that parenteral glucose 
should be used in the treatment of acute hepatic insuffi- 
ciency. I should like to ask Dr. Jones whether ho thinks 
insulin is of any help and also whether he feels that oxygen 
may not be of value in some. 

1 should like to stress particularly the necessity for 
giving the glucose continuously, having lost two patients 
with acute hepatic insufficiency in hypoglycemia within the 
past year. One developed an extreme hypoglycemia during 
the night. We thought we were watching the blood sugar 
level very carefully. In spite of frequent glucose infusions 
day and night, the glucose level was below 20 several hours 
before death. That patient had an acute yellow atrophy 
of streptococcal etiology associated with purpura develop- 
ing during the puerperium. 

It seems to me that the glucose should be given by the 
continuous drip method throughout the critical period of 
the illness. It is interesting, too, that Dr. Garbat’s sugar 
tolerance curves have indicated that the body apparently 
needs glucose so badly. I was very much interested in his 
discussion of Dr. Wilkinson’s paper because it fits in very 
nicely with our clinical experience with hypoglycemia in 
these severe and acute cases of liver insufficiency. 

DR. CHESTER JONES (closing the discussion) : The 
point that I was trying to make is what Dr. Bockus has 
already said, that these patients as a rule have been given 
up as moribund patients. The surprising thing is that no 
matter how well they are, no matter how serious the 
laboratory findings seem to be, a certain portion of them 
can be pulled through by rather heroic measures. It means, 
however, that measures have to be started at once and 
carried through. 

These patients represent an excellent example in human 
beings of what Mann has produced in animals that are 
hepatectomized; they are getting along practically without 
a liver. The amazing thing is that one can carry them 
along by intensive treatment over a period of days or 
weeks and can rescue a certain number of them. 

Purpura, I am sure, is a bad prognostic sign. We 
haven’t tried Vitamin C, nor ascorbic acid in any of these 
cases. The number of tests that were tided on this par- 
ticular group of patients Under discussion was relatively 
few and we were trying to get an estimate of the value of 
two of the simple ones, namely, the quantitative bilirubin 
and the dye test. The important thing in these cases is to 
save the veins for intravenous therapy. Therefore, the 
number of tests that can be done is limited. Otherwise, if 
one keeps on doing tests one cannot treat the patient very 
well. 

Determination of the serum protein does give an indica- 
tion of the severity of the hepatic failure but the very fact 
that there is an edema or an ascites will tell you that the 
serum protein is abnormally low. One can estimate or 
guess that beforehand. 

The galactose tolerance test has been done on a few cases, 
and in one or two such cases acute yellow atrophy was 
proven at autopsy. The glactose tolerance test was normal 
in both. It gives me little confidence in it as a test for 
immediate prognosis. 

Cholesterol values do vary a great deal clinically. I 
think that any attempt to gauge the severity of a case and 
its prognosis by one or two determinations of cholesterol 
or cholesterol esters is of no greater value than an estimate 
based on one’s oum clinical experience in following these 
patients. 
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We have used insulin in a few cases. The patient I fu'st 
referred to has had intensive glucose treatment for three 
months. The interesting thing is that ho has hardly spilled 
over any sugar in the urine in spite of the very large 
amounts of glucose administered. At one period of the 
time in the hospital he was given insulin along with the 
administration of glucose. It did not materially affect the 
amount of sugar that spilled over in the urine. We could 
not see that there was any evidence that insulin really 
helped in the utilization of glucose. 


We have used oxygen in one or two instances. In patients 
in as serious condition as these, it seems to me it is quite 
obvious that there may be, among other things, a partial 
oxygen lack and the use of oxygen may occasionally be 
of real help. 

I also agree with Dr. Bockus that at times it may be 
wise to insert a cannula into a vein for continuous ad- 
ministration of glucose throughout 24 hours of the day, 
day in and day out, until one’s patient is either better or 
worse. 


Chronic Hepatitis with Jaundice (Biliary Cirrhosis)* 

mi 

JAJIES F. WEIR, M.D. 
and 
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T here is perlmp.s no more difficult diagnostic 
problem than that presented by the patient with 
jaundice of long standing, and certainly there is no 
condition in which efforts at treatment are less satis- 
factoiy. These patients often present the diagnostic 
criteria of what has been termed “biliary cirrhosis,” 
that is, they have suffered for montlis or years from 
jaundice, intermittent pain over the region of the liver, 
pruritus, and digestive disturbances. On examination 
a symmetrically enlarged and firm liver, a splenic 
tumor, and factitious dermatitis from scratching are 
found; the biliary passages are patent, and the urine 
is stained with bile. Prom the standpoint of clinical 
sjTnptoms and functional disturbances these patients 
pre.sent most of the characterislic-s of a chronic, and 
primarily intrahepatic. type of jaundice. Such cases 
of chronic jaundice are ordinarily grouped in tlie con- 
venient catch-ba.sket of “biliary ciiTho.sis.” and there- 
after the patients are treated only perfunctorily and 
with failure acknowledged in advance. One may bor- 
row Corvisart’s statement in regard to heart disease, 
when he criticized those who "looked on attempts at an 
exact diagnosis (in such conditions) as useless, be- 
cause those diseases are incurable.” 

The term “biliary” in hj’pertrophic biliary cirrhosis 
implies that the noxious agent enters through the 
biliary ducts. This may be true of the obstructive 
cirrhosis and possibly in a small group of cases in 
which the condition is infectious in origin. However, 
in a large number of cases of chronic jaundice, as will 
he shown later, there is no evidence whatever of any 
obstruction or infection of the biliary ducts. Hanot’s 
name has been associated wuth this condition. His 
thesis, published in 1875, was entitled, "Hypertrophic 
cirrhosis of the liver with jaundice.” At this time 
there was still a great deal of argument as to whether 
or not this condition was a separate entity. Grossly, 
the essential feature was an enlarged liver, as con- 
trasted with the small liver established by Laennec as 
characteristic of atrophic cirrhosis. Microscopically, 

*Dd(vcr(Ml at the Thirty-ninth Annual Session of tlie American Gastro- 
microloulcpl Association. Atlantic City. N. J.. Jlny 1-5. lO.IG. 
TDivision of Medicine. The Mnyo Clinic, Rochester, Minnesota. 

Approvcfl by the Committee on Publications. 


the connective tissue infiltrated the lobules, as well as 
.surrounded them, as it did in the atrophic form. Ger- 
man autliors, however, continued to deny the existence 
of hypertrophic cirrhosis as a separate entity. There 
are today many authors who deny that hypertrophic 
biliary cin-hosis exists as a separate entity. Dr. W. 
J. Mayo pointed out the frequency with which chronic 
hemolytic jaundice and splenic anemia were confused 
with this condition, and Bloomfield, for example, omit- 
ted it from his classification of hepatic diseases. 

Perhaps the term “biliary” .should bo dropped from 
descriptive terminology, unless it be restricted to cases 
of parenchymatous hepatic disease to indicate that 
chronic jaundice is a particular feature. This is in 
line with the idea of Rolleston and McNee, who ex- 
pressed the opinion that there is a distinction between 
hypertrophic biliary cirrhosis and atrophic cirrhosis, 
and that this distinction is chiefiy in the presence, in 
the former, of a chronic persistent jaundice. However, 
as they also pointed out, both conditions may affect the 
.same patient, and the atrophic form may show many 
other features of the hjqiertrophic fom, such as en- 
largement of the liver and spleen. In other words, the 
two conditions may not be distinct. 

I 

CLASSIFICATION 

In a clinical consideration of chronic jaundice, it is 
first necessary to establish a tentative nomenclature 
and an arbitrary classification. We use the term 
"chronic hepatitis” only in its clinical sense, except in 
a few instances when referring to pathologic lesions; 
"cirrliosis” is used as a descriptive term for a more 
advanced process characterized by nodular hyperplasia, 
and “chronic atrophy” is used to describe a contracted 
and atrophic liver with degeneration of the hepatic 
parenchyma. The classification to follow is purely 
tentative and is intended primarily to avoid confusion ; 
it is open to the objection of being based in part on 
clinical data and in part on pathologic findings. Chronic 
hepatitis with jaundice, therefore, can be classified as 
follows: (1) chronic biliary obstruction with resulting 
cholangeitis and hepatitis; (2) chronic infectious and 
toxic forms of hepatitis, including toxic cirrhosis; 
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Fig. 1. Liver of a girl aged eleven years. Details are given 
in the report of Case 2. Liver weighed 711 gm. Dense 
fibrous tissue surrounding nodules of greenish or reddish 
tan color. 

(3) chronic atrophy of the liver; (4) parasitic hepa- 
titis; and (5) hepatitis secondai'y to familial bilirubi- 
nemia (constitutional hepatic dysfunction). This clas- 
sification IS by no means complete or inclusive, but it is 
at least possible to demonstrate examples of each of 
these types in a mixed group of cases of hepatitis with 
chronic jaundice and enlarged livers, as we shall show. 
For obvious reasons, we have omitted the pigmentary 
and syphilitic forms of hepatitis from consideration. 

CHRONIC BILIARY OBSTRUCTION 

The effects of calculous, cicatricial, and neoplastic 
obstruction on the structui'e and functions of the liver 
need no detailed consideration. It suffices to say that 
a considerable number of patients, who are, in reality, 
suffering from biliary obstruction, present themselves 
with a clinical picture that is difficult to distinguish 
from that produced by the infectious forms of hepa- 
titis. The gross and microscopic appearance of the 
liver under these conditions is indistinguishable from 
that seen in supposedly primary types of cirrhosis, 
e.xcept for evidence of dilatation of the biliary ducts 
which indicates obstruction. Ductal and periductal in- 
flammatory reaction from ascending infection may oc- 
casionally be present, but this cannot be demonstrated 
pathologically in many cases in which it is clinically 
suspected. Disorganization of the hepatic structure 
and portal obstruction may be sufficient to produce 
ascites, edema, and macrocytic anemia, which also are 
found in atrophic cirrhosis. The complete picture can 
be duplicated experimentally by ligation of the common 
bile duct of animals. In cases of obstructive cirrhosis, 
operation may be curative, even if the pathologic pro- 
cess is far advanced. 

Following satisfactoi'j* removal of biliary obstruc- 
tion, jaundice usually disappeai's, even if it has been 
present for a long time and extensive hepatic changes 
have taken place, however, a latent icterus and minor 
degrees of retention of bromsulphalein may persist 
for months or years after operation. Even in eases in 
which the li\er has been damaged sufficiently to pi'O- 
duce portal obstruction w’ith ascites, patients may 
make a surprising recovery. An occasional case is 
seen in which the hepatic lesion progresses after opera- 
tion. If obstruction cannot be relieved satisfactorily. 


as in some cases of extensive cicatricial contraction of 
the common bile duct, chronic jaundice may peisist 
with associated ascending cholangeitis and hepatic en- 
largement and the terminal features will be those of 
ascending biliary infection, hepatic insufficiency, and 
cholemic bleeding. The obstructive cirrhosis that is 
secondary to congenital obliteration of the biliary 
ducts, choledochus cysts, and benign tumors of the 
biliary ducts may also be mentioned under this head- 
ing; because of the rarity of this type of cirrhosis no 
clinical description will be attempted. 

There are certain rare cases in which there is a true 
cholangeitis and pericholangeitis, mth a secondary 
hepatitis. The best clinical examples are seen follow- 
ing cholecj stogastrostomy ; diffuse hepatitis following 
this operation is by no means as common, however, as 
exiierimental studies would lead one to suspect. After 
cholecystogastrostomy, or after transplantation of the 
common bile duct into the intestine of the experimental 
animal, an ascending cholangeitis develops. Later, there 
is proliferation of connective tissue, and an inflamma- 
tory reaction with profuse lymphocytic infiltration 
about the biliary ducts. Miliary abscesses and a dif- 
fuse suppurative process are the usual terminal de- 
velopments. ^ 

Diagnosis of these so-called obstructive forms of 
chronic hepatitis depends principally on suspicion, on 
signs of partial or intermittent biliary obstruction, and 
on the fact that hepatic functional tests frequently 
show more evidence of parenchymal hepatic damage 
than one encounters in the case in which nonobstruc- 
tive hepatitis is of the same duration. Stone and stric- 
ture are the principal causes of chronic painless jaun- 
dice of this type ; a neoplasm usually causes death long 
before the stage of cirrhosis is reached. 

TOXIC AND INFECTIOUS FORMS OF CHRONIC 
HEPATITIS 

When one eliminates patients^who have obstructive 
forms of cirrhosis from a group of patients who have 
chronic jaundice, there remains a large and hetero- 
geneous collection of patients whose hepatitis is be- 
lieved to rest on a toxic or infectious basis. Just how 
the hypothetical toxins and bacteria reach and act on 



Fig. 2. Same case as that represented in Fig. 1. Extreme 
increase of connective tissue with collections of lympho- 
cytes and adenomatous proliferation of liver cells. Com- 
plete disarrangement of normal structure. 
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Fig. 3. Liver; A, gross and B, microscopic. The patient 
was a woman aged thirty years. Jaundiced for two years. 
Liver eniarged. Serum bilirubin 12.5 mg. per 100 c.o. Death 
from Intcrcurrent infection. Liver weighed 2682 gm. and 
was large and greenish, with finely granular surface and 
indistinct marking. Markedly swollen liver colls contain- 
ing bile pigment. Slight increase in connective tissue which 
contained collections of lymphocytes and few polymor- 
phonuclear leukocytes. Masses of bile In bile ducts. 


the liver is larpel.v a matter of conjecture. In the ma- 
jority of cases the no.vious ajrent probably reaches the 
liver by the blood stream. One school of thought holds 
that the effect is primarily on the supporting structure 
of the liver, which leads to an active proliferation of 
the connective ti.ssue, a chronic inter.stitial hepatitis, 
which eventually affects the cells of the hoiiatic lobule. 
Epplen’s e.xcellent article pointed out the unlikeliness 
of this view. Another .school holds that the effect of 
the toxin is primarily on the hepatic parenchymal cell, 
which undergoes degeneration or necrosis ; acute yellow 
atrophy is a t.i pical severe form. It is pre.sumed that 
such toxins may be weak or .strong, and may produce 
slight or exten.sive degeneration, which may vary from 
patchy to almost universal distribution. Thei-e maj' be 
single, acute episodes of toxic damage, which may 
recur frequently or may act for a prolonged period. 
As a result of the necrosis of hepatic cells thus pro- 
duced, the lobule degenerates; if the subject survives, 
regeneration of the hejiatic cells occurs. These changes 
aie illustrated in livei’s affected by the toxic cirrhosis 
of Mallory, or “healed yellow atrophy” a term sug- 
gested by Wilson and Goodpasture. Bell said that it is 
very difficult, if not impossible, to distinguish this 
state from the ordinary atrophic cirrhosis, iilany feel 
that this process of destruction and regeneration is the 
essential basis of all forms of parenchymal hepatic 
disease and that the different pathologic pictures are 
different stages or manifestations of the same process. 
Studies on experimentally produced hepatic lesions 
furnish strong support for this contention. Rolleston 
and McNee adhere to a course midway between the two 
schools of thought which have been mentioned; they 
maintained that the toxins also affect the supporting 
structure of the lobules, and produce active prolifera- 
tion of the connective tissue as well as necrosis of the 
hepatic cells. The general trend of opinion, hoivever, 
is toward the theory that the hepatic parenchymal cell 
is the primarj' site of injury. 

In an endeavor to learn more of the clinical course 
and etiologic factors in the toxic and infectious tj'pes 
of chronic hepatitis and chronic atroplij’, a series 


fifty-three cases, in which chronic jaundice was not 
attributable to obstruction of the biliary passages, has 
been I'eviewed. There -were twenty-three males and 
thirty females in the group of patients and their ages 
varied from eleven to sixty-seven years. In this group 
as a whole, the duration of jaundice varied from three 
months to nineteen .yeai's while in thirty-eight cases 
the duration varied from six months to five years. The 
degree of jaundice present w'as, as a rule, relatively 
slight, but an occasional case was encountered in which 
deep jaundice was present. In three cases in which 
there was deep jaundice, the process was relatively 
acute, but all three patients eventually recovered and 
are well some years later. In one case, intense icterus 
was a terminal development (icterus gravis) ; in an- 
other case it was of relatively long duration, and the 
patient died in one year from the beginning of the 
jaundice. 

Pruritus, which was a common feature, was present 
in a high percentage of cases. It was absent in nine 
cases but in many cases it ivas the most prominent 
symptom and caused the most distress. Cui'iously 
enough, these iiatients presented relatively mild 
icterus, although in two cases in which the condition 
had been present for three and ten years respectively, 
there has been gradually deepening jaundice. 

In a considerable number of cases, pruritus was the 
predominating symptom, with later development of 
melanosis, jaundice, and enlargement of the liver and 
spleen. Eight such cases were encountered in the 
group reviewed. Pruritus of three to five years’ dura- 
tion was present in five cases, it had been present for 
one year in one case, and for ten to twelve years in 
two cases. 

In thirt.v-six cases, the liver showed marked enlarge- 
ment which frequently extended to the region of the 
umbilicus. The liver usually was firm, smooth, and 
not definitely tender. The spleen was palpably enlarged 
in thirtj'-one cases, and in nine cases the enlargement 
was considerable. Ascites was a prominent feature in 
eight cases, although small amounts of free fluid were 
demonstrated in a number of others. In six of the 
eight cases, the ascites had been present for from three 
months to three years. All but one of the patients in 
these cases are known to be dead, and the sole survivor 
has required paracentesis regularly. In one case the 



Fig. 4. Liver; A, gross and B, microscopic. The patient 
was a woman aged sixty-two years. Biiiary coiic four years 
before examination. Indigestion thereafter. Painiess jaun- 
dice four months. Death from hepatic insufficiency. Liver 
weighed 1218 gm. Moderate Increase of connective tissue 
with atrophy of parenchyma. Connective tissue increased, 
with coilections of lymphocytes and bile ducts. Atrophy 
and fatty changes of liver cells. 
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Fig. 5. Liver of a woman aged fifty-nine years. Jaundiced 
for five years. Ascites for six months. Serum bilirubin 
5.8 mg. Death from hepatic insufficiency. Liver weighed 
815 gm. and was moderately contracted and nodular with 
lighter areas of necrosis and darker areas of adenomatous 
proliferation. 

ascites was present for six years before death. In one 
case the ascites, which had been present for four 
weeks, disappeared after the use of diuretics but recur- 
red two or three times later. The patient in this case 
is now well. Of seven patients who had slight ascites, 
five are dead and the other two are well; one of the 
latter had been jaundiced for more than a year. 

Melanosis was particularly prominent among the 
group who had pruritus ; one patient presented almost 
a Negroid appearance. Osier mentioned a similar case 
in which the skin was “very bronzed, almost as deeply 
as in Addison’s disease.” In the whole group, melano- 
derma was present in eleven cases. In such cases, it is 
necessaiy to differentiate hemochromatosis, the pig- 
mentation of chronic arsenical poisoning, and a simple 
melanosis, a point which is best settled by biopsy. Such 
a biopsy was obtained in nine of these cases; in two 
cases arsenic was demonstrated, and iron was present 
in one case. The remaining cases showed only exces- 
sive deposits of melanin. 

Mild anemia frequently was present and macrocy- 
tosis was noted in twelve of nineteen cases in which 
blood smears were examined. Significant hemorrhage 
occurred in eleven cases ; this apparently resulted from 
ruptured varices in six cases ; in other cases a general- 
ized hemori’hagic tendency was present. 

Exploration of the abdomen was performed in 
twenty-seven cases ; splenectomy was done in one case, 
omentopexy was performed in three cases, and ex- 
ploration alone or with drainage of the gall bladder or 
common bile duct or with cholecystogastrostoray, was 
performed in the remaining twenty-three cases. In 
only one case of this group was any evidence of ob- 
struction found in the common bile duct. The surgical 
procedui'es appeared to make little difference in the 
progress of the disease in those cases in which the 
patients survived. There wei’e four postoperative 
deaths. 

At operation the liver presented varying appear- 
ances. In the majority of cases it was much enlarged. 
In a few cases in which the condition was advanced, it 
was smaller than normal and presented a hobnail ap- 
pearance. The consistency of the enlarged livers 
varied from normal to sclerotic; some were smooth, 
while othei's were granular or even nodular. In some 
cases the liver grossly appeared fairly normal, e.xcept 
for the increase in size. Occasionally it was described 
as appearing congested. The spleen frequently was 
found to be enlarged; in some cases the spleen was five 


times its normal size. The common bile duct usually 
showed little evidence of disease. Occasionally some 
enlargement of lymph nodes was found in the vicinity 
of the common bile duet. Biopsy of the liver was per- 
formed in five cases. 

Twenty-four of the entire group are known to be 
dead, but more than 10 per cent of the original group 
are apparently well. The remaining patients continue 
to suffer from the disease; in some cases the disease 
has been progressive, but improvement has occurred in 
a few cases. The prognosis in the majority of cases 
does not appear to be encouraging. 

In a search for etiologic factors in these cases, one 
meets great difficulties. Cinchophen was an apparent 
factor in one case. Alcohol possibly played a role in 
three cases; arsephenamine, in one; inorganic arsenic, 
in one; arsephenamine and alcohol, in one; arsenic and 
cholecystic disease, in two ; and a combination of syph- 
ilis, arsphenamine, and cholecystitis, in one. One may 
take the following views as to the relationship of these 
hepatotoxic factors to the disease process; (1) that 
they are etiologic factors wholly or in part; (2) that 
they are not of etiologic importance but merely coinci- 
dent findings; and (3) that the cholecystic disease is 
in some instances the result of the hepatic disease. 
There seems little doubt that inorganic arsenic, arsphe- 
namine, and cinochophen are definite hepatic toxins. 
In three cases inorganic arsenic was a probable etiolo- 
gic factor; at least, in these cases, chronic jaundice and 
hepatomegaly were associated with definite signs and 
symptoms of chronic inorganic arsenic poisoning. The 
case against alcohol is by no means conclusive. Ex- 
perimental cirrhosis has not been produced with 
alcohol, yet fatty changes occur and render the liver 
more susceptible to other toxins. Clinically, alcohol 
appears to act in combination with other hepatotoxins. 

Three cases were encountered in which some toxin 
incidental to pregnancy appeared to be a factor. In 
two of these, pruritus began in the course of preg- 
nancy ; in another, the patient had noted slight scleral 
icterus for one year prior to pregnancy. One of these 
patients died six months after delivery, as a result of 
continued jaundice and ascites; another patient who 
lived twelve years, suffered chiefly from pruritus and 
finally died of a gastro-intestinal hemorrhage. The 



Fig. 6 Same case as that represented in Fig. 5. Increase 
cf connective tissue trabeculae, bile thrombi, and areas of 
necrosis. 
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third patient continued to iiave symptoms for one year 
and then recovered. Ten years after recovery, she was 
enjoying excellent health. We have no records of 
necropsy in the two cases in which death occurred but 
the chronic nature of the disease assures a moi’e ex- 
tensive and chronic pathologic change than that seen 
in the usual toxemias of pregnancy. 

Hepatic degeneration also occurs occasionally in the 
course of exophthalmic goiter, although in this series 
no such association was encountered. Neither did 
malaria and typhoid fever appear to be etiologic 
agents in any case in this scries. No cases were en- 
countered in which the disease began as an epidemic 
catarrhal jaundice, such as it did in those cases I'e- 
ported by Jones. There were no instances of splenic 
anemia in this series. One patient had an associated 
diabetes but thei’e were no signs of hemochromatosis; 
in another case, in which there was cutaneous pig- 
mentation, biopsy revealed iron in the skin. 

Cases in which a definite infectious element seemed 
to play a part were of great interest. These may be 
considered under three groups: (1) those in which 
the disease involved the biliary tract primarily, with 
associated cholecystitis, cholelithiasis, and choiangei- 
tis; (2) those in which there were associated systemic 
infections, and (3) those in which infectious processes 
were confined to the intestinal tract. 

The first group warrants particular consideration, 
since cholecystectomy is frequently advised and carried 
out in such casc.s, with results that arc usualli' unsat- 
isfactory and not infrequently tragic. 

There is much to suggest that long-standing bili.ary 
infection leads to serious hepatic damage. However, 
the hepatitis or cirrhosis may not be the result of 
biliary infection but may be primary, and the involve- 
ment of the gall bladder may bo secondary. This was 
probably true in a number of cases in this series. It 
has been pointed out that clinically suspected cholan- 
geitis cannot often be domon.strated pathologically in 
disease of the biliary tract, and it also must be ac- 
knowledged that the hepatitis described in association 
with cholecystic disease is often a purely local and 
superficial lesion which produces little effect on hepatic 
structure or function. 

The importance of systemic infectiou.s diseases, 
which was mentioned previously, has probably been 
underestimated. As pathologists have been pointing 
out for j-ears, any severe infection leaves its mark on 
the liver; it is not uncommon to note extensive fatty 
change, focal necrosis, and other evidences of injury to 
the parenchyma. Wiether such lesions lay the ground- 
work for the chronic hepatitis of later years is only a 
matter for conjecture; clinically, it does appear that 
infectious disease may initiate serious hepatic damage 
or provoke an exacerbation of a pree.xisling hepatitis. 
In one case in the group studied, the hepatic disease 
apparently resulted from a severe systemic infection. 

Chronic hepatitis may be associated with gastro- 
intestinal disease of an infectious nature. We have 
recently observed two remarkable cases in which long- 
standing chronic hepatitis ivas associated ivith chronic 
ulcerative colitis; one of the patients in these cases 
had intractable diarrhea and anemia long before any 
signs of hepatic disease were present; in the second 
case, the time relations were less definite, but the 
colitis was clinically of some etiologic importance. In 
Case 1 it is possible that the achlorhydria permitted 
extension of the fecal flora as high as the duodenum. 


and permitted the occurrence of an ascending infection 
of the biliary tract similar to that which Hurst claims 
to be the most frequent mechanism of cholecystic 
disease. 

Case 1. A man, aged thirty-one years, came under ob- 
servation in March, 19.36. Twelve years before he came to 
the clinic he had suffered from attacks of bloody diarrhea, 
which had lasted one to two weeks and had occurred tv/o 
to three weeks apart. The.se attacks had occurred for one 
year; since then his bowels had moved five to six times 
daily, but with little distress or annoyance. Ten years be- 
fore he came to the clinic, he had become pale. For five 
years he had noted a yellowish color of the skin, especially 
during summer months. Thei’c had been mild associated 
pruritus, which had persisted. Three years before he came 
under our observation, his condition had become so disturb- 
ing that he had consulted a phj'sician. A marked anemia 
had been found. The value for the hemoglobin had been 
40 per cent and the erythrocytes had numbered 1,500,000 
per cubic millimeter of blood. Iron and liver had been pre- 
scribed, with marked benefit. In August, 1935, definite 
jaundice had been noted. He had not lost any weight and 
had not suffered any distress. 

Examination at the clinic revealed that he was moder- 
ately jaundiced. The liver and spleen were slightly en- 
larged. The value for the hemoglobin was 15.9 gm. per 
100 c.c. of blood and erythrocytes numbered 4,400,000 per 
cubic millimeter of blood. A fairly marked macrocytosis 
was present. Gastric anacidity was demonstrated. Roent- 
genologic examination of the esophagus, stomach, and 
small intestine revealed no abnormality, but roentgenologic 
examination disclosed slight mucosal changes throughout 
the colon. Proctoscopic examination rev’caled a granular 
mucosa that bled readily. The value for the serum bilirubin 
was 12.0 mg. per 100 c.c. The I’ctention of bromsulphalein 
was grade 4. The result of the galactose tolerance test 
was normal. The excretion of hippuric acid was 4.86 gm. 
The value for the cholesterol was 403 mg. per 100 c.c. of 
plasma, and that for the cholesterol esters was 477 gnf. 
per 100 c.c. of plasma. Bargen’s diplostreptococcus was 
cultured from the stools, but could not be found in the 
duodenal contents. However, the latter contained Strep- 
tococcus faecalis. The diagnosis was chronic ulcerative 
colitis and chronic hepatitis with icterus. 

After the cases in which the disease was of known 
toxic or infectious origin are excluded, there remains 
a group of equal or greater size, in which it was not 
po.ssible to arrive at any definite conclusion as to the 
etiology. Indeed, Osier said that the absence of an 
etiologic factor was a remarkable feature of the dis- 
ease. This is comparable with the situation in diseases 
of the kidney. There is considerable evidence to sug- 
ge.st that some metabolic disturbance may occur pri- 
marily, and produce fatty or other degenerative 
changes which render the liver susceptible to the 
effects of to.xins or infections. As these cases are 
more thoroughly studied it may be possible to deter- 
mine .some definite etiology. Rolleston and McNee said 
that in some of these cases the disease may be the re- 
sult of an ascending infection, but that in the majority 
of cases, like cases of scarletiniform nephritis, the con- 
dition is the result of hemic infection or intoxication 
of a chronic nature. Some of the cases undoubtedly 
belong to the group designated “toxic cirrhosis,” and 
others are cases of chronic atrophy. 

To summarize the etiologic findings in the group of 
cases in which chronic hepatitis is probably toxic or 
infectious in nature, one may say: (1) that there are 
cases in which a history of some chemical poisoning is 
obtainable, and in -which the clinical picture in a 
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general way resembles that of the condition that has 
been designated as “toxic cirrhosis”; (2) that in other 
cases the disease appeai-s to be of an infectious nature, 
the infection arising in the biliary or gastro-intestinal 
tract, or as a systemic infectious disease; and (3) that 
in a large group of cases the etiology is unknown. 

PARASITIC HEPATITIS 

The pai-asitic form of hepatitis with jaundice may 
be dismissed with brief comment. A diffuse amebic 
hepatitis is occasionally seen, but it is rarely char- 
acterized by jaundice or the development of cirrhosis. 
In the temperate climates, parasitic obstruction of 
the biliary ducts is chiefly of academic interest. Ascaris 
may invade the extrahepatic biliary passages and thus 
produce an obstructive type of cirrhosis. Clonorchiasis 
is responsible for diffuse hepatic damage, but this 
feature of the disease is overshadowed bj"^ the other 
manifestations. The diagnosis of these latter condi- 
tions is seldom made except at operation or necropsy. 

CHRONIC ATROPHY 

Occasionally, a patient is encountered who has slight 
but very chronic jaundice without other striking 
clinical features, except for hepatic enlargement. Such 
individuals may remain in reasonable health and the 
disease may show no particular progression for a long 
time (five to seven years in two of our cases) ; then, 
ascites, a hemorrhagic tendencj% and hepatic coma may 
develop suddenly. The clinical course often resembles 
that of the toxic or infectious form of chronic hepa- 
titis and the etiology may or may not be known. Clini- 
cally, the condition usually is diagnosed as biliary cirr- 
hosis. The interesting feature of two of our cases was 
the pathologic evidence of a very chronic form of 
hepatic atrophy, which must have existed long before 
signs of hepatic insufficiency developed. 

Case 2 . A girl, aged eleven years, had suffered from 
fluctuating and entirely painless jaundice for seven years 
before she came to the clinic. For two and a half years a 
gradually increasing distention of the abdomen had been 
noted, and for a few months before she came under 
observation, impaired appetite, weakness, languor, and 
drowsiness had been conspicuous. Frequent epistaxis had 
been a late development. A diagnosis of Hanot’s cirrhosis 
had been made by her family physician. 

Physical examination at the clinic revealed that the 
])atient was well developed and well nourished ; she weighed 
147 pounds (6G.7 kg.) and her height was 64 inches (162.6 
cm.). Moderate icterus and ascites were present; the 
liver was not palpable, but the spleen was easily felt. 
There w'as a slight edema of the ankles and clubbing of the 
fingers. The value for the serum bilirubin -was 10 mg. per 
100 c.c. and the van den Bergh reaction was direct. Reten- 
tion of bromsulphalein was grade 4. The value for the 
hemoglobin was 11.5 gm. per 100 c.c. of blood and the 
er^•throcytcs numbered 4,150,000 per cubic millimeter of 
blood. A respiratory infection was followed by profuse 
bleeding from the mucous membranes, and by coma and 
death. Necropsy revealed a marked ati-ophy of the liver 
with very extensive adenomatous regeneration (Figs. 1 
and 2). 

It is well established that chronic atrophy and portal 
cirrhosis are I'eally identical conditions. The curious 
feature of the cases which have been cited was the 
long continued and definite jaundice. The ascites and 
symptoms of hepatic insufficiency indicated an ad- 
vanced lesion; this was confirmed pathologically. 
Numerous other cases of similar type were encountered 


in the group studied. The liver was not always en- 
larged but chronic jaundice was always present.' Such 
cases as these suggest that the pathologic process is 
similar, whether jaundice is present or not, and that 
chronic hepatitis, with or without jaundice, in the final 
stages may progress to chronic atrophy. Deep icterus 
is seldom seen as a prominent symptom in the usual 
form of atrophic cirrhosis, except as Rolleston’s "signal 
icterus” or in the terminal stages, although it may ap- 
pear for brief periods in the course of the disease. 
Such episodes probably represent an acute process of 
hepatic degeneration and are often followed by anemia, 
edema, ascites, and other signs of increasing damage 
to the liver. 

FAMILIAL HYPERBILIRUBINEMIA (CONSTITU- 
TIONAL HEPATIC DYSFUNCTION) 

For some years we have been interested in folloiving 
the course of a group of individuals who have slight 
visible jaundice, an indirect van den Bergh reaction, 
and a slight but persistent hyperbilirubinemia, without 
definite evidences of hepatic disease or blood dyscrasia. 
For want of a better term, these conditions have been 
characterized as “constitutional hepatic dysfunction," 
the principal physiologic defect being a high hepatic 
threshold for bilirubin. That the hs'^perbilirubinemia 
is the result of hepatic dysfunction and not caused by 
an overproduction of bilirubin seems to have been well 
established by the work of Rozendaal, Comfort and 
Snell. As we will show later, this is the principal, if 
not the only, demonstrable functional disturbance in 
the presence of the milder degrees of chronic hepatitis. 
It, therefore, has not been surprising to find that in 
some of these cases in which the degree of hj’per- 
bilirubinemia has been minimal, definite signs of a 
progressive hepatic lesion and of disease of the biliary 
tract have developed with the passage of time. 

In one case in which the condition had been present 
for a long time, mild jaundice was encountered; the 
value for the serum bilii'ubin varied from 3.3 to 6.7 
mg. per 100 c.c. The van den Bergh reaction was in- 
direct and the excretion of bromsulphalein was normal. 
An enlarged spleen vvas removed because of the possi- 
bility of an atiTiical hemolytic icterus; this did not 
produce any change in the patient’s condition or in the 
degree of bilirubienemia. 

THE CLINICAL COURSE OF CHRONIC 
HEPATITIS 

In any group of cases of chronic nonobstructive 
jaundice, various stages of the disease may be present. 
In the majority of cases the condition is slowly pro- 
gressive with gradually Increasing icterus. In other 
cases the condition may progress more rapidly, with or 
without significant decrease in the size of the liver. If 
the patient survives long enough, chronic atrophy of 
the liver usually results. This is the usual course, but 
is more particularly true of the cases in which there 
are mild degrees of icterus. These cases, clinically 
and pathologically, resemble the usual case of portal 
or atrophic cirrhosis, except for the persistent jaun- 
dice. Improvement and apparently recovery occurred 
in 10 per cent of the cases in this series. In two cases 
in which the value for the serum bilirubin averaged 
10 to 20 mg. per 100 c.c, for some montlns, recovery 
eventually occurred. In these cases the pathologic con- 
dition, perhaps, was subacute and the disappearance 
of the toxin probably permitted regeneration to occur. 
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Although sym])toms are absent in some of these cases 
for a number of years, symptoms of chronic atrophy 
eventually develop. Long-continued jaundice which in- 
creases in degree and episodes of more intense jaun- 
dice or evidences of portal obstruction indicate a pro- 
gressive lesion. In cases in which the disease is more 
chi’onic, ascites, particularly, indicates extensive dis- 
organization of hepatic structure. However, in review- 
ing this group of cases we have been impressed by the 
fact that the patients live for a remarkably long time, 
many of them remained in an apparent stationary con- 
dition, clinically, for years. Thus, in one case, jaundice 
was present for ten years before the development of 
ascites, which occurred six years before examination. 
In other cases, progression may be extremely slow and 
pruritus may be the most significant symptom. 

Case 3. A man, aged forty-one years, was seen at the 
clinic in 1925, 1931 and 1934. In 1921 he had had a two 
weeks’ illness which had been characterized by jaundice. 
When 'he first came to the clinic he complained of pruritus, 
which had been prc.sent for nine months; lie had lost 18 
pounds (8.2 kg.). Examination at the clinic revealed a 
factitious dermatitis. The liver and spleen were only 
slightly enlarged. The value for the serum bilirubin was 
2.2 mg. per 100 c.c., but the van den Bergh reaction was 
direct. The bromsulphalcin test for liver funetion revealed 
a retention, grade .3. In 1931, his symptoms were im- 
proved. There was, however, some melanoderma and dis- 
tinct jaundice; the value for the serum bilirubin was 5 
mg. per 100 c.c. In 1934, his condition was somewhat 
worse than it had been previously; he had had attacks of 
epigastric pain with rigidity and tenderno.ss. He had lost 
10 pounds (4.5 kg.) and there was slight edema of the 
ankles. The liver and spleen were readily palpable. The 
value for the scrum bilirubin was 10.7 mg. per 100 c.c. 
and macrocytic anernia was present. 

The late complication.s arising in the course of 
chronic hepatitis with icterus are similar to those oc- 
curring in all chronic hepatic disease. These include 
evidences of portal obstruction, such as esophageal 
varices with or without rupture and hemorrhage, 
ascites, acute hepatic degeneration, icterus gravis, and 
hepatic insufTiciency. The latter may be manifested by 


drowsiness, stupor, coma, convulsions, various reflex 
changes, hemorrhagic manifestations, evidences of 
renal insufficiencj', and genei’alized edema. 

TESTS FOR LIVER FUNCTION IN CHRONIC 
HEPATITIS WITH JAUNDICE 

It must be admitted that tests for liver function are 
of limited value in cases of chronic icterus. The van 
den Bergh reaction is almost invariably direct, a fact 
which may be of importance in subclinical degrees of 
icterus. The quantitative determination of the serum 
bilirubin by this method gives further information. 
The value for the serum bilirubin was less than 5 mg. 
per 100 c.c. in twenty-three cases, 6 to 10 mg., in 
eighteen cases ; 10 to 15 mg., in seven cases, and more 
than 15 mg., in five cases. In this series, the degree 
of retention of bromsulphalein was determined in 
thirty-seven cases. In all but four cases it was grade 
3 to 4. In three of these four there was no retention 
after the patient had recovered from the hepatic in- 
jury. In the fourth case a veiy mild icterus was present 
and the van den Bergh reaction was indirect. Dlarked 
retention is to be expected in cases in which visible 
jaundice is present. Thei'e may be slight or moderate 
retention of dj'e after the value for the serum bilirubin 
has returned to normal in the process of recovery ; at 
the onset of hepatic disease, the reverse situation 
usually obtains. Greene, hIcVicar, Snell and Rowntree 
have considered some of these tests in a previous 
article. 

There is seldom any disturbance of the functions of 
the liver in regard to the metabolism of protein, car- 
bohydrate, and fat, unless there be some complicating 
lesion such as diabetes mellitus or an episode of acute 
atrophy of the liver. Galactose tolerance tests ivere 
done on twenty occasions in sixteen cases, and in all 
but two instances normal I'esults were obtained! In 
one of these cases, fatal hepatic insufficiency followed 
cholecystostomy ; in the other case the patient sur- 
vived e.xploratory laparotomy without difficulty. 

The hippuric acid test (Quick) was done in seven 
cases ; in only one case was it sti'onglj' positive and the 
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patient in this ease died soon aftenvard. Death also 
occurred in two of the cases in which the s 3 'nthesis of 
hippuric acid was noi-mal. 

Macrocytic anemia is a common finding and may be 
the first sign of failing hepatic function. A determi- 
nation of the total serum proteins was done and found 
to be normal in thirteen cases. However, reversal in 
the albumin-globulin ratio was found in seven of the 
thiz'teen cases; a definite decrease in the albumin con- 
tent was noted in all of these cases. 

The Takata-Ara test was positive in three of the 
four cases in which it was done. Its significance has 
not been fully determined and little importance can be 
attached to this finding at present. A summary of 
functional tests in a small group of these cases is 
showm in Table I. 

Functional tests as a rule are of more clinical im- 
portance in the study of the obstructive tj’pes of biliary 
cirrhosis than they are in the studj’' of other types of 
biliary cirrhosis. In the obstructive 15^6 of biliary 
cirrhosis much information may be obtained from esti- 
mations of serum bilirubin. In the more chronic types 
of biliary cirrhosis, the values for the serum bilirubin 
usually vaiy from 3 to 6 mg. per 100 c.c. In the pres- 
ence of cholangeitis, values of 8 to 15 mg. per 100 c.c. 
are common; the higher values usually are indicative 
of hepatic injury of considerable degree. Retention of 
dye which is greater than that anticipated as a result 
of the existing degree of bilirubinemia may occasion- 
ally be found. In cases of obstructive tjyes of hepa- 
titis in which there are acute degenerative hepatic 
lesions, the galactose tolerance and hippuric acid tests 
may often be positive, and in cases in which the disease 
is verj' chronic, some lowering of the value for the 
proteins in the plasma, and reversal of the albumin- 
globulin ratio are not uncommon. Macrocytic anemia 
is common. A summary of the functional findings in 
a small group of cases is shown in Table II. 

To summarize the findings of functional studies in 
chronic hepatitis, it can be said that the principal dis- 
turbances have to do with the excretion of bile pig- 
ment, and as a coi’ollarj' of this, the disturbances of 
e.xcretion of vai-ious dj'es. Increasing bilirubinemia 
indicates a progressive lesion. Other functional tests 
may be of value in determining the severity of acute 
degenerative episodes. These tests are of some practi- 


cal importance, especially in the obstructive types of 
hepatitis, in estimating the chances for the patient to 
survive contemplated operation. 

PATHOLOGY 

Specimens have been obtained from the livers, at 
operation, in five cases. These are, of course, open to 
the general objection that they do not necessarily 
represent a true picture of the general condition of the 
liver. Furthermore, localized milder changes may be 
a more or less normal occurrence. In one case in which 
jaundice had been present for six months, some fatty 
degeneration, a few collections of lymphocytes between 
the lobules, and a slight staining of the cells with bile 
were the only findings. In another case in which symp- 
toms had been present for four years, there were’ 
similar changes although they w-ere slightly more 
prominent. In the other three cases there were similar 
changes in addition to slight to moderate proliferation 
of connective tissue. In no case was there evidence of 
changes in or about the biliary ducts. 

Necropsy was perfoimied in nine cases. In one case 
in which the condition had been present for six 
months, a subacute jyllow atrophy was found. In an- 
other case in which symptoms had been present for 
two ymars and in which the patient died of an inter- 
current infection, a chronic hepatitis was found. This 
was the only case in which the liver weighed rhore than 
normal. In all the other cases there was a chronic 
atrophy of varying degree. The degree of regenera- 
tion varied considerably as did the amount of prolifera- 
tion of connective tissue; in no case %vas there evidence 
of involvement of the biliary ducts. Sections are shown 
in Figures 1 to 6. It is to be particularly noted that 
specimens obtained at operation represent early 
changes, whereas, specimens obtained at necropsy rep- 
resent a terminal stage of the disease. In other words, 
the pathologic picture depends on the stage at which 
the observation is made. These findings, especially 
notable in the cases of chronic atrophy, are similar to 
those found in cases in which jaundice is not a signifi- 
cant feature, just as jaundice may be absent in the 
cases of acute yellow atrophy. It is our impression 
that jaundice is not a necessary accompaniment of 
hepatic disease, although its presence is a striking 
clinical symptom and at once directs attention to the 
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liver. Why jaundice is present in some cases and 
absent in others is at present an enigma. 

TEEATMENT 

Medical treatment of these patients is not very satis- 
factory. If some etiolbgic factor, such as chemical 
poisons, hyperthyi'oidism, or associated syphilis, can 
be eliminated, the disease can at times be arrested and 
i-ecoveiy takes place. Any definite foci of infection 
should probably be removed. This perhaps is one im- 
portant reason for a surgical treatment of associated 
disease of the gall bladder. Otherwise, therapy is 
chiefly supportive and symptomatic. The protective 
value of a high carbohydrate diet is important. The 
value of insulin in this connection is still debatable. 
Much relief of pruritus may be obtained from ad- 
ministration of ergotamine tartrate, sodium thiosul- 
phate, or calomel. Anemia can be treated with iron, 
or with liver extract, as suggested by Goldhamer. 
Diuretics may aid in eliminating or controlling ascites. 

There is considerable weight of surgical authority 
behind the practice of incriminating the gall bladder 
and either removing or draining it in cases of chronic 
jaundice. It must be apparent from the foregoing 
statement that the procedure has small chance of suc- 
cess except in cases in which there is actual obstruction 
to the common bile duct or gross infection in the e.x- 
trahepatic biliary passages. A positive cholecystogram 
has on more than one occasion been a factor which led 
to surgical tre.atment; our own e.\perience lead.s us to 
believe that this is probably the last factor which 
should influence the surgeon. It must be emphasized 
that cholecystograms in the presence of chronic jaun- 
dice or hepatic disease generally should be interpreted 
most cautiously. Under such conditions the liver is 
probably unable to eliminate cholecystographic dye at 
a normal rate and, as a rule, the amounts of the dye 
which are concentrated in the gall bladder are insuffi- 
cient to produce a shadoiv adequate for diagnosis. Even 
if calculi are demonstrated, their significance is de- 
batable, whether pain has been noted previously or 
not. In other words, a decision to explore the biliary 
passages should be based entirely on clinical grounds. 
Furthei’more, cholecystectomy or cholecystostomy in 
such cases has given indifferent results at best. How- 
ever, in any case of chi'onic jaundice, especially if the 
jaundice is fluctuant or recurrent, the question of ex- 
ploration must be carefully considered. In many cases 
it is difficult to determine if a .silent stone is present 
in the common bile duct, and under such circum- 
stances, the risk of operation is entirely justifiable. 

A consideration of other surgical procedures may 
arise in the individual cases. Splenectomy may be con- 
sidered in the e.xceptional case, but, as a rule, spleno- 
megaly is purely secondarj' to the hepatic disease; 
therefore, the removal of the spleen seldom accom- 
plishes such definite results as it does in hemolytic 
jaundice or splenic anemia. It may possibly lessen 
the amount of blood that must pass through the liver 
and thus reduce the load on the portal circulation. 
Omentope.xy is sometimes considered in cases in which 
ascites is present. The value of ligation of collateral 
venous channels which lead to the esophageal plexus 
perhaps has not been fully explored; it may be a neces- 


sary procedure if there is repeated hemorrhage from 
esophageal varices. 

SUMJIARY 

The term “biliary cirrhosis” implies that the toxic 
agent enters through the biliary' ducts. This is true 
of the obstructive types of cirrhosis which have been 
briefly' described. The toxic and infectious type and 
the ty'pe associated with chronic atrophy present the 
following features. 

The etiology varies greatly'. Hepatotoxins, meta- 
bolic intoxication, infections of the biliary' tract, and 
gastro-intestinal tracts, and systemic infections are 
the cause of the condition in a large number of cases, 
but there is still a considerable number of cases in 
which the etiology' is unknown. Patients who have 
this sy’ndrome live for a long time and are resistant 
both to the disease and to the treatment. There often 
are entirely' unexpected recoveries. In many' cases the 
chief disturbance is in the exci'etoiy function of the 
liver; this is indicated by disturbances in the excre- 
tion of bromsulphalein and in the serum bilirubin. The 
pathologic findings, which vary' with the stage of the 
disease at which the observations are made, do not 
differ significantly' from those found in cases in which 
jaundice is absent. Finally', it is probably' just as un- 
wise to attempt an anatomic diagnosis and establish a 
prognosis on the basis of a single examination in such 
cases as it is to do so in a case in which there are 
signs of parenchymatous renal disease. 
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DISCUSSION 

DR. ALBERT F. R. ANDRESEN (Brooklyn, New 
York) : As I look at this and the previous paper, they 
have given us a clinical demonstration of the ability of the 
liver to regenerate itself, and also of the fact that this 
regenerated tissue can eventually take over the function 
of the liver, facts that have been demonstrated experi- 
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mentally in animals. In oin- acute cases what we attempt 
to do is to tide over the patient until the regenerated tissue 
can take over liver function in its entirety. In the chronic 
ca.ses apparently the regeneration has kept step with, or 
has kept perhaps a step ahead of the destructive processes 
going on, accounting for the patient surviving so long. 

Emphasis has been placed on the importance of a high 
carbohydrate diet and of intravenous glucose administra- 
tion. I think not enough emphasis is being placed on the 
obseiwations of Mann and Bollman that in hepatectomized 
animals the factor causing the most rapid destruction of 
the individual, the factor that apparently is responsible 
for the very rapid development of edema and ascites, is 
the ingestion of meat oi’ meat extracts. This is equally 
true in the human. In the dietetic treatment of patients 
with destructive conditions of the liver, avoidance of 
animal protein (meat) and animal protein extracts, such 
as broth or soups, is fully as important as the pushing of 
carbohydrates and calcium. 

DR. DAVID REISMAN (Philadelphia, Pa.) : The right 
upper quadrant of the abdomen, which I have called the 
“Balkans of the body,” pi-esents us with more perplexing 
problems than any other anatomic region. And of all the 
problems that of chronic jaundice is the most tantalizing. 
Doctors Weir and Snell in their exhaustive paper show 
how complicated it is and from the large experience of the 
Mayo Clinic shed new light upon it. I am not sure but 
that the title of their essay might profitably be reversed, 
that is, instead of saying chronic hepatitis with jaundice, 
to say, chronic jaundice with hepatitis and other non-ob- 
structive lesions. They would restrict the term biliary 
cirrhosis to that form of cirrhosis in which the toxic agent 
enters through the bile ducts. I wonder whether such a 
restriction is not a little too narrow. Is it not more likely 
that in the toxic cases the poison reaches the liver through 
the blood? In the so-called Hanot’s cirrhosis, a condition 
which may not be a true clinical entity but in a sense is a 
type of biliary cirrhosis, the agent whatever it may be 
must reach the liver as it does the spleen by the hema- 
togenous route. Perhaps the term biliary cirrhosis ought 
to bo applied to that form of cirrhosis in which jaundice 
is an early and prominent feature and ascites, if it occurs 
at all, a late phenomenon. True biliary cirrhosis is rare 
in cases of common duct obstruction by stone. It is, I 
think, the general experience that mechanical biliary ob- 
struction seldom causes cirrhosis of any kind. Rolleston 
'has pointed out how rarely malignant disease of the pan- 
creas with complete obstruction is associated with cirrhosis 
of the liver. Stricture of the common duct sometimes is 
attended by cirrhosis but the cause is probably some form 
of infection rather than bile retention pc7- ac. 

Considering the frequency of gall stones and of cholecy- 
stitis, it is surprising how rarely the liver is the seat of 
any kind of serious injury. It is in cases with active in- 
fection, cholangitis and suppuration in the gall bladder, 
in which injury of the liver most frequently occurs. Dr. 
Reuben Ottenberg of the Mt. Sinai Hospital in New York 
was good enough to look over the records of that busy 
hospital. In 300 cases of liver disease, there were 10 that 
were recorded as biliary cirrhosis, in 6 of which the diag- 
nosis was confirmed by operation or autopsy while in 4 it 
was purely a clinical opinion. 

Because the liver is so tolerant — it must have enormous 
factoi’s of safety since three-fourths of it can be cut away 
in an animal and the remainder will suffice for all pur- 
poses. I am not altogether in accord with the opinion of 
some of my surgical friends that the presence of gall stones 
is always and invariably an indication for operation. Dr. 
Chester Jones in his paper this morning also showed the 
high degree of liver tolerance that exists. 

Doctors Weir and Snell have referred to the distress 
caused by itching. I believe generalized itching is almost 
the greatest physical suffering to which the human body 


can be put. Angina pectoris and coronary pains are in- 
tolerable but they pass either in life or death but itching 
may go on forever. For that reason I favor cholecy- 
stenterostomy even if the cause of the jaundice is irremov- 
able, provided it is obstructive. 

A number of years ago I wrote a little article on what 
I called “preicteric itching” — itching present in persons 
who a few days or weeks later developed jaundice. I have 
seen similar cases since that publication, which was made 
before w’e knew about the van den Bcrgh test. Perhaps 
there was a latent jaundice present. It is possible, how- 
ever, that the itching in jaundice is not due to the bile pig- 
ments but to the bile acids or some other constituent of 
the bile. A fact that might seem to corroborate this idea 
is the frequent disappearance of the itching within twenty- 
four hours after the cholccystenterostomy long before there 
is any visible diminution in the icterus. 

I am glad that Doctors Weir and Snell are focussing our 
attention on jaundice— perhaps their pi-esent and future 
studies will help us better to understand and to treat that 
important symptom. 

DR. CHESTER JONES (Boston, Massachusetts): 1 
am interested in the group that Drs. Weir and Snell have 
reported. A few years ago I collected 30 patients like this 
that I had been following for 10 years. I have continued 
to follow that group and now have several that have been 
jaundiced for between 16 and 18 years. I shall agree with 
Dr. Weir that the length of life that some of these patients 
will carry out is really quite surprising. 

The important symptom that most of them complain of, 
I think, is weakness. Even if they live they are unable to 
do a full day’s work in most instances. I think patholo- 
gically they fall into two groups. It may be of some im- 
portance to stress those two groups. The two extremes arc 
an atrophic type of ciri’hosis, based on original acute yel- 
low atrophy, in which there is complete destruction of the 
normal architecture of the liver and a rather haphazard 
of hepatic tissue. 

The group at the other extreme is one in which there is 
a true hypertrophic cirrhosis of the liver. It may be 
caused by obstruction of long standing or it may be due to 
infection. In these cases instead of there being a disturb- 
ance of the normal architecture of the liver there is a 
large connective tissue increase between the portal spaces 
as well as lymphocytic infiltration. In between these two 
extremes we get almost any variation that we may desire. 

In the first group it is important to point out that catar- 
rhal jaundice may be, and frequently is, a cause of the 
condition which may run on for years. There was an 
excellent review' of cases brought out two or three years 
ago following an epidemic of catarrhal jaundice in Stock- 
holm. If I remember correctly, prior to that epidemic 
there had been two or three cases of acute yellow atrophy 
annually reported to the medical examiner. Following this 
epidemic, there were 60 cases reported in one year. The 
pathologic findings in the autopsied cases were all those of 
acute or subacute yellow' atrophy. 

One of the cases I followed until two months ago had 
been jaundiced for 15 years. He and his brother became 
jaundiced in an epidemic of catarx'hal jaundice. His brother 
lived three months, and this patient lived 15 years. He 
went through the entire gamut of hepatic failure, pro- 
longed jaundice follow’cd by the development of ascites, 
which subsequently disappeared. He carried on a fairly 
active life for almost six years after the ascites was first 
noted. 

The long period of survival is possible if they are well 
treated in the beginning stages of liver insufficiency. But, 
weakness and a persistent anemia that does not respond 
to treatment are two of the outstanding features. 
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DR. JAMES F. WEIR (closing the discussion) ; I wish 
to thank the gentlemen who have so kindly discussed this 
paper. 

Dr. Riesman mentioned the severity of the pruritus that 
many of these cases have presented. Some of the chronic 
cases of jaundice without obstruction have presented .pru- 
ritus as a particularly prominent feature, and almost any- 
thing one can do has not been of benefit. In the early days 
some of these patients with nonobstructive jaundice were 


subjected to eholecystogastrostomy without any change in 
the symptoms, particularly the pruritus. 

In this group of cases we can emphasize first, that there 
are some that are related to gastro-intestinal infections; 
second, that biliary tract infection probably plays a minor 
role; third, that functional tests are not of much value 
except in the terminal states; and fourth, that most of the 
unknoivn types, as far as etiology are concerned, are forms 
of chronic atrophy. 
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T he impetus given to the study of the anemias, 
initiated particularly by the experiments of Whip- 
ple and Eobscheit-Robbins and by the contributions of 
Minot and his collaborators, has served to focus atten- 
tion upon the group simulating Addisonian, “pernici- 
ous anemia,” and characterized by the presence of a 
macrocytosis. From the specific effect of liver in the 
treatment of pernicious anemia, it seemed evident that 
more careful studies of the morphology of the blood 
in hepatic disease were indicated. 

Notwithstanding the early obseiwations of Gram 
(1883) (1), Limbeck (1896) (2), Capps (1903) (3), 
Talley (1908) (4), Perrin (1908) (5) and those of 
later contributors, until recently, a macrocytic anemia 
associated with various forms of liver disease without 
' hemorrhage, (cirrhosis, “catarrhal jaundice,” obstruc- 
tive jaundice, carcinoma) had been regarded as no 
less than unique. Yet from a review of the literature, 
more than 200 such cases have been recorded to date, 
and, unquestionably, many others have been observed 
but not reported. 

In this presentation, it will be shoivn that a macrocy- 
tic anemia, or macrocytosis alone, is a common finding 
in advanced or widespread liver disease. Its char- 
actei-istics and therapeutic responses will be reviewed 
■ and discussed, and its prognostic significance indi- 
cated. 

AUTHOR’S STUDY 

Complete blood counts including cell volume deter- 
minations were performed upon 66 selected patients, 
in whom the diagnosis of liver disease seemed beyond 
question. Of these, 42 were diagnosed hyperti'ophic 
portal cirrhosis, 4 atrophic portal cirrhosis, 3 hyper- 
trophic biliary cirrhosis, 1 acute yellow atrophy, 10 
toxic hepatitis, 3 carcinoma of the head of the pan- 
creas and 3 diffuse metastatic carcinoma of the liver. 
Parenchymatous jaundice was present in 45 patients, 
the icterus index ranging between 18 and 187, and 
averaging 58. In 22 of the patients with jaundice, 
and in 9 others (cirrhoses) , ascites were easily demon- 
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strable. There was considerable variation in the dura- 
tion of symptoms, being from 1 week, in the acute 
cases, to 16 3 'ears in the cirrhoses; the average for the 
entire series was 1.3 j'ears. It is apparent from these 
data that this group as a whole represents advanced 
or widespread hepatic disease. 

The detailed data and observations pertaining to 62 
of these patients have been recorded elsewhere ( 6 ). 

Incidence: Most of the reports that have appeared 
in the literature have been confined to single case 
studies or to observations upon small groups of 
patients. Hence it has been difficult to formulate a 
true appreciation of its incidence. Meulengracht (17) 
observed a macrocytosis in all cases of catarrhal jaun- 
dice, cirrhosis or hepatic tumor, when they were asso- 
ciated with intense icterus. Similarly, Schulten and 
Malamos (7) concluded from their studies, that in dif- 
fuse liver disease, especially with jaundice, macrocj'- 
tosis is an almost constant finding. In a review of 100 
cases of portal cirrhosis. King ( 8 ) alludes to no in- 
stance of macrocytic or hyperchromic anemia amongst 
57 cases without hemorrhage. On the other hand, Fel- 
linger and Klima (9) found a hj'perchromic anemia in 
18 out of 48 patients who had various grades of cirr- 
hosis, and expressed the belief that practically all such 
cases would ultimately manifest this form of anemia. 
Cheney (10) reported an increased cell diameter in 
36.8% of his cases of liver disease, and in 11 out 
of 12 irtth hematocrit studies the cell volume was 
greater than normal. Wintrobe (11) found a macro- 
cytic anemia in 25 out of 132 patients (21.9%) with 
various types of liver disease, the macrocytosis having 
been observed onlj' in cases of long standing and verj"^ 
widespread liver damage. 

In our observations on 66 patients, a macrocytic 
anemia was noted in 58 instances ( 88 %). Of the re- 
maining 8 , a nox’mocytic normochromic anemia was 
found in 2 patients with hj^pertrophic and in 1 with 
atrophic cirrhosis; a microcytic hjTiochromic anemia 
occurred in 1 with hypertrophic cirrhosis, a normal 
blood count in another case of hypertrophic cirrhosis, 
and a macrocytosis without anemia in one patient with 
toxic hepatitis and in one with acute yellow atrophy. 
The degree of macrocytosis varied within wide limits, 
the mean coi-puscular volumes ranging betiveen 95.4 
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and 142.5 c.u., and averaging 113.5 c.u.“ The red blood 
cell counts in this series varied from 1.09 to 4.97 mil- 
lion per c.mm., and averaged 3.45 million. It is worth 
observing that the 4 patients with the most advanced 
anemias likewise presented the highest degrees of 
macrocytosis, whereas the patient diagnosed as re- 
latively early hypertrophic cirrhosis exhibited a normal 
blood picture. From Chart 1, it is seen that a rather 



Chart 1. Showing the close parallelism between the degree 
of macrocytosis and the grade of anemia. As the anemia 
increases, the macrocytosis becomes more marked. The 
usual range of the anemia is clearly demonstrated. M.C.V. 
— mean corpuscular volume in cubic microns. F5.B.C. — 
erythrocytes in millions per cubic millimeter. 

close parallelism exists between the grade of anemia 
and the degree of macrocytosis. However, there was 
no absolute correlation in different patients between 
the extent of manifest liver disease and the degree of 
anemia and macrocytosis, some patients in the term- 
inal stage presenting only a slight macrocytic anemia. 

To determine with what frequency actual hyper- 
chromia was encountered in our patients as a group is 
difficult, for so many presented a bilirubinemia, which, 
especially when marked, gives a fictitious reading with 
the Sahli hemometer. But of the patients ivith little 
or no jaundice, a hyperchromic anemia was found in 
22 . 

Course: Relatively little has been written concern- 
ing the evolution and course of this form of anemia in 
hepatic disease. Wright (12) found a "tendency” 
toward the development of a macrocj'tosis in his 12 
cases of cirrhosis. Other observers (9, 14, 15) re- 
ported a transition from a microcytic or normocytic 
anemia to a macroc^’tic type, concomitant wnth advanc- 
ing liver destruction. In a study of experimental cirr- 
hosis in rats, Higgins and Stasney (16) were able to 
obseiwe the progressive development of a macrocytic 
anemia, the macrocytosis and the anemia increasing 
proportionately with the increase in the degree of 
cirrhosis. Further, Gram (1), Meulengracht (17), 
Stewart (18), Wintrobe and Shumacker (19) and 
others observed spontaneous remissions in patients 
improving or recovering from acute or chronic liver 
disease, and more recently, Wintrobe (11) noted re- 
mis.sions in 72fJ of his cases. Similar changes have 

'*Is’ormaJ — <*.u. 


been encountered amongst several of our patients and 
are graphically represented in Chart 2. Of our Lases 
of acute hepatic disease, a macrocji:osis was present in 
one patient as early as the seventh day of illness- in 
another, it had disappeared wthin 2 weeks after ’im- 
provement set in (6) . In chronic liver disease the re- 
turn to normal may take place rapidly or slowly, and 
may be only temporary, a relapse ensuing shortly 
thereafter. In none of our patients did the normal 
mean corpuscular volume become reestablished. From 
the foregoing data, it is but a short step to propose 
that either an increasing macrocytosis or a progres- 
sive anemia, in the absence of hemoi-rhage, may be a 
useful prognostic criterion in the course of chronic 
liver disease. 

Pathologic alterations have been observed in the 
blood forming organs of such patients. Bleichroeder 
(20) called attention to the red hypei-plastic marrow 
in the long bones, particularly the femur, of many of 
his cases of cirrhosis, a finding which has been corro- 
borated since then by others (9, 21, 22, 23, 11, 24). 
Isaacs (25) found an appreciable increase in the 
number of megaloblasts in the bone marrow of 6 
patients with cirrhosis and macrocytic anemia, and 
Rossier (24) noted a decrease in the megakai-yocytes. 
More recently. Rich (26) described multiple foci of 
normoblasts, macroblasts and myeloid leucocytes in 
the spleen of some patients with liver disease. It is 
of interest, therefoi-e, that clinical evidence of active 
erythropoiesis, as indicated by a reticulocytosis, was 
obtained in the majority of our patients. 

Hemosiderosis, particularly of the liver, spleen and 
bone marrow, has been observed by Bleichroeder, Ros- 
sier and others, and in these cases raises the question 
of the coexistence of cirrhosis with Addisonian anemia. 

Diagnosis from Addisonian pernicions anemia: To 
distinguish clinically between a macrocytic anemia of 
the Addison-Biermer type and that accompanying 
atrophic or some cases of hypertrophic cirrhosis, -syith- 
out hemori'hage, may upon occasion challenge the 
diagnostic acumen of even the most astute physician. 
Zeigler (27), Roth (28) and Remen (29) have re- 
ported isolated cases in which a clinical diagnosis of 
Addisonian anemia was made without equivocation, 
but which at necropsy were shovvm to be atrophic 
cirrhosis. 

Appearing in middle or late adult life, the semei- 
ology' may be identical, dyspeptic symptoms such as 
anorexia, nausea, vomiting, pain or irregular intestinal 
motions being present in both diseases. Glossitis and 
neurologic manifestations may devolop in cirrhosis, 
although they are exceptional, the condition having 
been observed in but 3 of our series and only subse- 
quent to protracted alcoholic debaucheries. The faintly 
icteric pallor and the excessive urobilinuria, so char- 
acteristic of pernicious anemia, are common findings 
in cirrhosis. Splenomegaly of a slight or moderate 
degree is not distinctive for either. But achlorhydria, 
almo.st invariably- present in pernicious anemia, is far 
less frequent in cirrhosis, such having been found in 
11 out of our 38 cases of cirrhosis which vvei-e tested 
with histidin (6). Although slight or- moderate 
ascites may occur in pernicious anemia, it is found 
only with the extreme grades of anemia; other signs 
of portal obstruction are distinctly lacking. 

Contrary to Addisonian anemia, in the majority of 
cases of liver disease, the anemia when recognized is 
of a slight or moderate grade; hence asthenia is a less 


KOSENBERG — jrACROCYTIC ANEMIA IN DISEASES OF THE LIVEK: GENERAL CONSIDERATIONS 


641 



BBiahdaasiaaBsaBaBaB^MiggssMBB 


!i»siaag»Mw aiBEiB ^Bs: 

.JIilBaia|||BBBaabii|8i8ii|||8|||88BmgH9aiiBBBB 

,plSBBSBBBBBBB8BBflBB8BSBBBB>§^B9BBfeiS3SBg|flBBBBBB 

88888S8SBSSSB88S8a888S8888iB8S8888888888B 



■BBRBSlliillieBiBBBBBiBBBBBBBBB 

.■IbbbbbbbbbbbhihbBbbbbbbbbb 


Chart 2. Illustrating the evolution and course of the macrocytic anemia in liver disease. 


striking symptom. Blood films reveal a slight increase 
in the diameter of the erythrocytes, the size and shape 
of the cells being relatively uniform. Price-Jones 
frequency curves simulate those of equivalent degrees 
of pernicious anemia (19). In the more advanced 
anemias, a conspicuous macrocytosis with slight or 
moderate anisocytosis are in evidence. Poikilocytes 
and polychromatophilia are less frequent in liver dis- 
ease, and microcytes and nucleated red cells are seen 
only occasionally. In one of our patients, giant plate- 
lets were noted, and in a small minority of our cases, 
a leucopenia with a relative lymphocytosis was found. 
With such similarities, it is apparent that in the 
differential diagnosis of Addisonian, "pernicious,” 
anemia, particularly in the less advanced forms, 
thought must be given to the possibility of hepatic 
cirrhosis. 

Treatment: Vaidous results have been obtained 
through the administration of liver, parenterally or 
orally. Perrin (5), who employed liver extensively in 
the anemias of liver disease, noted distinct hematologic 
improvement, and in some cases, even a polyglobulia. 
Prom the reports of 13 cases treated with parenteral 
“primary anemia” liver extract (13, 30, 19, 11), defi- 
nite remissions were produced in 8. Yet other in- 


vestigators (9, 31, 10) consistently noted little or no 
response. 

Of our 7 patients whose erythrocj'ies ranged from 
1.85 to 3.14 million per c.mm. (average 2.38 million) 
and who were treated with potent liver extract, a reti- 
culocyte rise occurred in 4, being only slight in 3 of 
these. A moderate increase in red blood cells was noted 
in 1 ; in 3 others a slight but significant rise appeared, 
ultimately returning to the initial level in one despite 
continued therapy; in the remaining 3, no response 
■was noted. In one patient the blood picture seemed to 
be maintained at a constant level, for after discon- 
tinuing liver therapy, the erythrocytes and hemoglobin 
dropped rapidly. In none were the hemoglobin values 
affected. 

In explanation of the variability in response to liver 
therapy, it has been suggested that the liver may play 
an important role in the intermediary metabolism of 
liver extract, little or no effect being evoked in cases 
with extensive liver disease. Or, perhaps in some, 
doses larger than those customarily exhibited might 
have been more uniformly effective. 

Cheney (10) observed striking improvement with 
“secondary anemia” liver extract plus iron, but this 
did not obtain in Wintrobe’s (11) case. In only 
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1 out of 3 patients (11) was vitamin B therapy effi- 
cacious, whereas stomach extract proved valueless in 

2 instances (13, 19). 

Pathogenesis: The origin of this anemia in liver 
disease has called forth interesting speculation and 
thought. Naegeli (32) hj'pothecated an endogenous 
toxin as its cause, but no evidence has been adduced in 
its favor, illeulengracht (17) contended that the macro- 
cytosis was due to a swelling of the erythrocytes, re- 
sulting from physico-chemical changes in the blood. 
Finding a direct relationship between cell size and 
the degree of icterus, he suspected the bile salts as the 
provocative agents, but our own failure to observe 
such a correlation tends to negate this possibility. 

Moi-e recentlj' it has been pointed out that the com- 
mon factor in the development of a macrocytic anemia 
is a deficiency (33, 34) of the hematopoietic principle, 
either through its defective formation, absorption or 
utilization. Ivy, Richter and Kim (35) have demon- 
strated that the active substance is stored in the liver, 
and Goldhamer, Isaacs and Sturgis (30a) have shown 
that it is either reduced or absent in hepatic cirrhosis 
with macrocytic anemia. These observations in con- 
junction with the experimental results of Higgins and 
Stasney seem to indicate that the view of a deficient 
storage of the hematopoietic principle by a diseased 
liver is the most tenable explanation of today. 

However, some of our observations (6) suggest that 
the explanation may be more complex than that pre- 
sented above, and that the development of a macro- 
cytic hyperchromic anemia may proceed in at least 
two stages, either simultaneously or consecutively: 
first, a swelling of the erythrocytes may occur, pos- 
sibly as a result of a lowered colloid osmotic pressure 
secondary to a decrease in serum albumin, the latter 
commonly found (36) in advanced liver disease; and 
second, when the store of hematopoietic principle in 
the liver becomes sufficiently depleted, true macrocytes 
rich in hemoglobin appear in the peripheral blood. 
Cai’eful follow-up studies of the blood, especially in 
cases of less advanced chronic liver disease, may reveal 
significant data and may aid in the elucidation of these 
changes. 

SUISIMARY 

The incidence, course, prognostic significance, path- 
ologic findings, treatment and pathogenesis of the 
macrocytic anemia occurring in advanced or wide- 
spread liver disease ai'e discussed. The similaidties 
and dissimilarities to Addisonian pernicious anemia 
are reviewed. Attention is drawn to the importance 
of considering chronic liver disease, cirrhosis in par- 
ticular, in the difi'erential diagnosis of mild and moder- 
ate grades of Addisonian “pernicious” anemia. 
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DISCUSSION 

DR. M. M. WINTROBE (Baltimore, Maryland) : Dr. 
Rosenberg has presented a very able summary of the 
literature and has made some very interesting observa- 
tions of his own. 

He has emphasized the fact that in many instanee.s the 
differentiation of pernicious anemia and the macrocytic 
anemia of liver disease may be difficult. I should like to 
stress, hoxvever, that this is the unusual rather than the 
usual course of events. In most of these cases the picture 
of liver disease is a very clear and definite one. In fact, 
I think the failure to recognize until recently that macro- 
cytic anemia occurs in some ’cases of liver disease is 
largely due to the fact that the picture of liver disease is 
usually so prominent that complete studies of blood often 
are not made. These patients may show variable degrees 
of jaundice or ascites, large livers and impairment of liver 
function. 

I am rather surprised at the very high incidence of 
macrocytosis in Dr. Rosenberg’s cases. 

(Slide) We have made a clinical and pathological study 
of 132 cases of liver disease of all kinds, and 34 of these 
were studied after death, the tissues being examined micro- 
scopically in these cases. We found that macrocytic anemia 
was present in 43 of the 132 cases. However, I think that 
some of these cases should be excluded from the series for 
various reasons. 

First of all, some of these were instances of hemolytic 
anemia, which in itself might cause macrocytosis. These 
cases very probably do not belong in the group under dis- 
cussion. 

Furthermore, in a number of cases the mean corpuscular 
volume was only slightly in e.xcess of normal and in some 
instances was only determined once. 

I should like to emphasize that although the determina- 
tion of mean corpuscular volume is of considerable value 
it is also open to a good deal of error and one ought to be 
very cautious in the interpretation of the i-esults unless 
they are confirmed repeatedly. Incomplete packing of the 
red cells, or a slight difference in the red cell count may 
give misleading results. In my own experience erroi-s 
tend to give a macrocytosis rather than the opposite. 

For these various reasons we excluded 18 of our cases. 
This leaves very definite macrocytosis in only 25 cases, or 
22 per cent. 

I should like to ask Dr. Rosenberg whether pathological 
studies %vere made of the livers of his cases to determine 
the correlation of the nature of the liver damage with the 
type of anemia found. 

This is a point which I would like to emphasize, namely, 
the relation of the type of liver disease to macrocytosis. 
From these figures you will see that it was in the cases of 
cirrhosis that the incidence of macrocytosis was high. In 
the cases of malignancy with cirrhosis, macrocytic anemia 
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wa‘= vor>' fi'i'il'H'iuly found. Tliiti typo of niiomia Fooins to 
pci'ur in caj-'o;: of livor dieoaso in whicli tho liver disorder 
?uip Iknii of leap (i!:rat)on ;!nd i*- extremely u-i despread, a 
liiiiiinjr "liii'h rather terais to support the hypothe.sis that 
the .nnemin nmy l*e the result of faulty stornjto or forma- 
tion of .anti-anomie piinoiple. 

In oh'ervations whieh we aie jpnni: to report this after- 
nw.iii at the smvtinp of the .Aniorie.-in Nueiely for Clinie.’il 
Investhr.ntion, evjH rimor.t* were catried out in dops and in 
rahhits which tendeil t*') corrohor.ate these findiiuts. namely, 
that the marn'cyto'.ie ap]>eared only in tlm.-e instances in 
Ashich the livi-r driinare v\a- of hunt duration aiul extremely 
Aside !.pread, 

un. I'AVII) H. nfSK.N’nKJlC (rhuai.*.., Illinois, ole,. 
inp the lii-on-Moni : I think it is Avorthy of emiAhn-is that 
the type "f patient' Ash.ieh Ave ri luteii for study did repie- 


sent, Ave felt, advancod and Avidesprcad liver di.seu.sc, ns 
shoAAii by the data pro.sented at the bcpinninp of the paper. 

Fiirlherinnre, Cheney, of California, in sludyiiiK the cell 
volume in l‘d care.s of liver di.scn.se, found 11 of these 
patients Avilh an abnormally hiph rell volume, Avbcrcns 
Avhcn actual coll diametric measurements Avcrc made, 
mncrtiryto'ds Avas found to be present in 37 per cent of all 
of bis ca'-es. 

Po--l moitem studies Avere available in nine patients and 
of tlic-o, ont' AA'ns a case of acute yelloAV atrophy and the 
other eiphl, cirrbo.sis. All of them shoAv'ed cxten.siA’c and 
AA'ide-pread di‘-ea“e of (lie liver. 

Concerninp the ri-lntioiislii[i of the nature of liver di.s- 
eft'-e to the deA-elopnient of macroeylxAsis, I npree that the 
mactocylosis occur.s only Avhen one finds advanced or Avidc- 
.vprend liver dise;As<-. 
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■^T (••-t.ci of an a. •o'.-i.-jti,,)! of .-ineinia 

It am? ■!:<' p.".*>!ro-jr,!< tin.'!? (raet firni it-. forite!i-„s 
have }»M .n oa,;t< - ■•.! jn A.'.ri'nn AA.-iA.- for more thai! ti 
cejdtjry. It i*, h'e.ieAU'. ‘••dy dur jnp n-.-iti? Ai.-ir.- that 
it.ha' i-'-fJ cJe.iily ti.i»pni.*'d tl'.ai ;,r,rjf,iu ofii n ]:■ tie- 
jcnd'id op (h r.Atjve },t)!ri5ion. apsi ihj,t d' ranyrmenia 
of th<- yti''l!o-i!i‘,<v‘iT;:il fui.Ata i'. c.'in I-'- for 

iir.j of Mo-v- ffirmation. Fo lar :i* the 
diyc-tiAr tr.'.cl it.'ilf j- rom ■ np d. tin' fo';u<- of .atti !i- 
tion has },<.» tiinri-d to the rlonaach. ns lonp 

apf! I’-.’iTi, till* r lha', .Aihli; on's «‘s-o!ul. lull iK'^t 
kr.oAATi, fie rriptio’s of hit a.m tnia" ‘ periiiciotis 

r.ta niiai puhh'sh' <!. i' HaTKiriejd Join-.- Ul. 'vlio 
itudio'i til'- ftfcnach }i!-t<dr,j>nailA . Avrfi'.e .after de- 
.‘-'rihinp !h<' c.-im- of n ’‘verA atiernie" ni.'m. d2 ye.ar.s 
old, vs'ith "rn.'irr.eii .'.troj'hy of th'- ('landiihir tubes” 
lot thf- ,<-to,'!!;icbi. "Ji'-re i' a (.'i-f- of W'* Ava- tiiir 
of the c>frelf».’'A ctriirtiin of the '•I'tniarls rfiuieidinp 
with 111 e Av.'i'-’jinp f-f the bl'jod Avjth'iut any ajiparent 
eau.e." lie ill-., I na nlioir "Th.'it inthirnniatiou may 
and often fho •; prfsiuce atrojdiic < liaiices is jierfectly 
true, blit I c.aii not but rep.-ini it .a- n nincbievous t'rror 
to ti'-'-iime that it is tlie only nr the tno-t fre<nietU cause 
of fueh ehanpe*--.” Kiirtber fut be Avrite;-. "Tbe-e morbid 
chanpei 1 believe to be coiiu’idenl re'-uit-' <if (iejiraved 
nutrition Tip* I.u'-t reimirhs .are of historical 

interest in relation to today's hnowbalpe that yastric 
atrojdiy and achlorhAfiria may devebij) Avith diAdary 
fieficicncy. 

A prophetic at.atenienl w.as made by Austin Flint 
t2) in J8G0 AA’hen he wrfde, “.N’or ir. it dinietilt to ace 

f'trn thr> tl htvtj IVnjftb 

5frv*''/ii (JlAffAnl), t’Jiy nr.'l ibr* nt tyf 

Hftrtitri! 

^Th/* AhAr«-« l^rturr-: hy t'rnfii 

UCV, byt jnaJnluJnf'l )»> tJ'*’ 

jf Tl.Irt) .nfci!! Anttun! «tf {lit* Amrr/c«n f»n«lrr>- 

< roWrJral Altnrttfc (Mty, N. J., Mwy 4*%. iMfi, 


ho’.v faint anemia must follow an amount of dopcticra- 
tive disaase reilueintt the amoiiiit of pastric juice so 
far Sh.a! t.he ;issjmilatio!i of food i.s rendered wliolly 
innde<)u,ite In tlie wants of the body." 

.‘^arniiel h'enu ich’.s till .studies rejire.sent the .sipiiifi- 
cant piniiei-r Avorlc in thi.s field. In 1870, he described 
.a typical ea-o- of pernieiou.s iimunia with proat atvopliy 
of the ‘'secret inp tubules (of tln> stomtieh) converted 
into a mtiss (.f cnniieelivi- ti.ssue.” He showed that 
pejisin was ab ■enl. lie wrote, "’riu' jiropre-ssivc atrophy 
of the ,-l<imac-h had preAetifi'd the dipestion of the 
alhiiminous maieri.’il; of tlu' food." I'enwick ap- 
jKireiitly con-iderrd lliiit this was the {•niise of the 
anemia and Avroie that "Ferliaps future inve.stipators 
may proVi- that the anemia iin another type of case] 
arises froju a coeyislinp atrophy ... of the stomach 
or other jiarts of the tiipc.slive c.nnal." In Kubsetpient 
paper.-' .and in liis Imoh publi.slied ten years later, he 
records further liiitinctive ohservations and remarks 
coneerninp the relation of the blood to the .state of tho 
dipe.stive tr.'icl. .^faIly .sliidit-.s coiicerniiip the .stomach 
in jiernieioiis nnemia followed hy .such men as Cahn 
and von Merinp, Kinnicutt, ()uins(d, Faber and IJlock, 
atid Hurst, 'riiero are aim many early roference.s, 
mostly rather vapue in nnturo, to the rdalionshiii be- 
tAVCen the pa-tro-inte.stinal tract and hyiiochroinic 
.'inemias, especially ch!oro.si.«. There wa.s a wa.xinp and 
waninp interest in tiiis snliject in peneral until 1928 
W'lieji Castle, after sulijectinp to experiment his bril- 
liant oripiiial ideas, proved witli hi.s collaborators the 
important rolr of a factor si’cretcd by the normal 
.stomach which is e.«sential‘ for normal blood forma- 
tion. 

(FolloAvinp thin introduction there Avas revieAved AviUi a 
.seric.s of .‘to lantern slides, fir.st, problems coneerninp 
inncroc.vtic anemias due to deficiency of material effective 
in pernicious nnemia, and then various nsiirct.s of hypo- 
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chromic anemia due mainly to iron deficiency. A synopsis 
of the Jecture is given below) : 

THE MACEOCYTIC ANEMIAS OF NTJTEITIONAL 
DEFICIENCY 

Pernicious anemia and related macrocytic anemias 
have been shown by Castle to be dependent upon a nu- 
tritional disturbance conditioned by the state of the 
gastro-intestinal tract. The normal individual can 
derive material from food needed to prevent pernicious 
anemia by means of gastric digestion. Deficiency of 
the gastric factor, of the dietaiy factor, or of the ma- 
terial within the body proper originating from the 
interaction of these two factors leads to macrocytic 
anemia. The factors may interact somewhat in ac- 
cordance with the law of “mass action.” Disorder pf 
the intermediate or internal metabolism of “liver ex- 
tract” may perhaps occur. It is unreasonable to blame 
faulty storage in the liver alone as a cause of macro- 
cytic anemia for the potent material occurs in other 
organs, such as the kidney and brain. 

The varying and atypical results produced by the 
parenteral injection of gastric juice await elucidation. 
The observations must be evaluated with the recogni- 
tion that there are many unrelated substances that can 
induce non-specific reticulocyte responses. 

Greenspon (4) has z-ecently claimed that the gastric 
factor is a hormone effective directly on blood produc- 
tion. He asserts that in Castle’s experiments pepsin 
destroyed the gastric factor when gastric juice was 
administered alone, and that beef muscle and certain 
other foods act simply to adsorb pepsin rather than 
that they contain a dietary factor. There are various 
reasons for considering that Greenspon’s contentions 
are unlikely. For example, (1). Helmer, Fouts and 
Zerfas (.5) have sho^vn that depepsinized and neutral- 
ized gastric juice is inert and that its incubation with 
small amounts of "fraction G” liver extract of Cohn 
increases this material’s potency several times. (Z). 
Responses have been shoAvn (6) to occur when gastric 
juice and suitable food are fed over six hours apart. 
Thus, the interpretation of a positive response to 
gastric juice alone is invalid when food is given four 
hours after gastric juice, as took place in a crucial ex- 
periment Greenspon performed. 

Residual amounts of intrinsic factor are present in 
most cases of pernicious anemia so that a continuously 
progressive decrease of the blood to the vanishing 
point does not occur. It takes less liver extract to 
maintain one million than five million red blood cells. 
A slight increase of intrinsic factor with a good diet 
can permit a higher blood level, but it takes much more 
to maintain an entirely normal blood picture. 

To believe that polycythemia is due to excess of liver 
extract or gastric factor necessitates the assumption 
that polycythemia can be induced in any normal indi- 
vidual by administration of liver extract or of stomach 
tissue. This can not be done. The red cells may rise 
temporarily above normal in recovery from macrocy-tic 
or hypochromic anemia simply because the volume of 
the marrow subsides more slowly than delivery of its 
contents. 

IMeulengracht has shown the relatively high potency 
of the pyloric and cardie portions of the stomach and 
of the duodenum for the gastric factor. The gastric 
factor is perhaps secreted by aberrant gastric tissue 
as in Meckel’s diverticulum (Morrison (7)). Gastrec- 
tomy leads rarely to macrocytic anemia; very fre- 
quently to hypochromic anemia. The secretion of the 


gastric factor by the duodenum may explain the former 
state of affairs. The latter condition is associated 
with defective iron absorption which is discussed 
further on. The rapid intestinal emptying and modi- 
fied diets that occur in such instances play a role. The 
store of liver extract in the normal body can be esti- 
mated as sufficient to prevent pernicious anemia for 
one or more years. 

The repair with therapy of lesions in the stomach is 
comparable with those of the tongue, as shown by 
Chester M. Jones. Previous observers studied the 
gastric mucosa in relapse. Jones has shown the change 
“from the appearance of atrophy to that of normal 
gastric mucosa” following liver therapy; an epithelial 
change due to replacement of a specific deficiency 
rather than the healing of an inflammatory lesion. In 
spite of this, achlorhydria almost always persists and 
apparently the intrinsic factor rarely increases more 
than slightly. 

The conditions causing failure of gastric secretion 
must be sought. Gastritis, as Faber and Hurst be- 
lieve, maj' be important. An hereditary susceptibility 
may exist. Defective diets can produce widespread 
changes in the alimentary tract. JMiller and Rhoads have 
produced achlorhydiua, lack of intrinsic factor, and 
macrocytic anemia in pigs by diets defective in vitamin 
B„ or a closely related substance. Thus, a non-infec- 
tive condition can create the defect seen in pernicious 
anemia. Bad diets can lead to achlorhydria in man. 
Certain alterations in various hormone actions also can 
lead to achlorhydria. The effect of anemia, per se, on 
gastric function should not be lost sight of. Dietary 
deficiency certainly intensifies the pictui'e of faulty 
gastric function. The applicability of Miller and 
Rhoads’ studies to the etiology of cases of macrocytic 
anemia arising in the tropics and shown to be due to 
defective diet can scarcely be doubted, but how far 
dietary deficiency is operative directly in all cases of 
maci’ocytic anemia awaits further study. 

Defects of absorption may contribute to deficiency 
of active products in anemia as in other deficiency 
states. There is a lamentable lack of knowledge of 
alimentation. There are innumerable factors that have 
to do with absorption. The fact that iistial doses of 
liver extract given intramuscularly are sometimes 
maximally effective when treatment by mouth fails 
suggests that material is not adequately absorbed. 
This is 'even more likely because of the association of 
pernicious anemia with intestinal stenosis and short 
circuits of the intestine, and its origin with protracted 
diarrhea as in bacillary dysentery. Occasionally, a 
patient with an intestinal short circuit, maintained 
with difficulty on liver extract administered orally, is 
able to maintain his blood without taking liver extract 
after the intestines have been returned to essentially 
their normal state by operative procedure. This is 
further evidence of faulty absorption. In many in- 
stances probably the state of nutritional deficiency 
leads to gastro-intestinal defects hindering absorption 
and thus intensifying the disease process. 

Tests for defective absoi-ption are needed. The ab- 
sorption of iodine is often delayed in deficiency condi- 
tions and becomes more rapid as a deficiency is met. 
The delay is perhaps a rough measure of disturbance 
of the absorptive ability of the upper small intestine 
(8). The degree of eosinophilia developed from the 
feeding of raw liver can not at present be definitely 
related to intestinal permeability. Studies by intestinal 
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intubation may be shown to be of value. X-ray ob- 
servations can indicate clianges of tone, and activity 
whicli may adversely affect absorption of dietary 
factors. 

/« diagiiosis it must not be forgotten that fi'equently 
gastro-intestinal symptoms occur for years before 
anemia is obvious and that gall bladder disease is com- 
mon in pernicious anemia. 

Tongue, acsophageal, gastric, and intestinal ]e.sions 
may appear in the macrocytic anemias of nutritional 
deficiency when the blood is normal or essentially so. 
Their occurrence is dependent upon activity of the 
intrinsic factor. In sprue, such lesions arc more promi- 
nent and c.xtensive than in pernicious anemia and 
often occur without macrocytic anemia. Liver therapy, 
however, hc.als the lesions and their presence demand.s 
enough potent material to banish them, disregarding 
the state of the blood. Indeed, the efl'ect of liver and 
.stomach treatment on the gastro-intestinal tract in 
carl.?' ca.«o.s of porniciou^t anemia, sprue, and ccrlain 
at.vpicnl cases with gastro-intestinal symptomatology 
is striking. 

Iron deficiency anemia may develop in sprue and 
during liver therapy in pernicious anemia when iron 
will alleviate the anemia, hut liver must be given to 
affect the gastro-intestinal symptoms or for mainten- 
ance of health. 

HYPOCHROMIC AXEMIA 

Hemoglobin deficiency is the feature and may arise 
from lad? of material other than iron needed to build 
the hemoglobin molecule. There arc many other factors 
than iron that can influence hemoglobin production. 
Iron, ho?\’ever, can cure many cases of hypochromic 
anemia and it has been shown in man (Heath, vt of) 
and dogs (MTiipple, c! al) (fi, 10) that, following injec- 
tion, iron will be rctunied cpiantilatively as nc?v 
formed hemoglobin. In large part the metabolic need 
in these case.? is .satisfied by iron. When this need is 
met the blood-forming organa can re.«pond to the real 
stimulus which is the anemia. There has been much 
tliscu.'sion regarding the most effective type of iron 
(11). In dogs, Mliipplc has shown the determining 
f.ictor is the metal iron, and such seems to be the case 
in man when iron is given parent cndly. In human 
disease, it appears that ferrous sails are often more 
effective b.v mouth than ferric salts, as Ashwcll ,sus- 
pected in 18o6; and that disorder in the intestinal 
tract may increase the difference between the effcctivc- 
nc.ss of the hvo types. It remains, however, a fact, as 
mentioned by O.sler in 1S8.'). Ih.'it the important thing 
is to administer enough of a given kind of iron rallicr 
than to debate on ?vhat is the smallest dose of iron in 
some particular form that gives maximal effects. 

Names have tended to obscure the close etiologic.al 
relationship of the various varieties of hypochromic 
anemia ns.sociated with iron deficiency. The basic 
mcch.nnisms for the origin of fhi.s t.?"po of anemm arc 
an inadequate intake for the needs of the given organ- 
ism, faulty absorption or utilization of ii'on, and loss 
of this element from bleeding or from transfer to a 
foetus, A.s in other deficiency slates in anemia, in- 
fection, severe damage to organs, and the like may 
inhibit nutrition and hinder the action of .such thera- 
peutic agents as liver extract and iron. In any given 
case u.sually .several factors are operative and occa- 
sion.ally there occurs in the same individual a deficiency 
of both iron and the principle clfectivo in pernicious 


anemia. Rarely one individual may pass through life 
and be said to have had each one of the varieties of 
hypochromic anemia mentioned below, ?vhich simply 
implies that throughout life she had an inadequate 
supply of iron and material for hemoglobin manufac- 
ture for her given needs. 

The answer to why hypochromic anemia is much 
more common in ?vomen is to be found largely in the 
fact that under ideal circumstances woman requires 
for health .about four times as much iron as man, up 
to the age of the menopause. 

The nutritional anemia of infants, especially pre- 
valent in artificiall.v fed babies, is dependent on insuffi- 
cient storage and intake of iron to meet the demands 
of gro?vth. 

Chlorosis, as Stockman noted in 1895, develops at an 
age when the need for iron rapidly increases due to 
gro?vth and menstruation; the latter mu.st be offset by 
the intake of 1 mgm. of iron a day per year. If one 
add.s the gro?vth requirement for the age foui-teen to 
fifteen to the loss from menstruation there is about a 
1000 cubic centimeter drain of blood on the iron store. 
Add to this a poor diet, infections, altered digestion 
and nb.sorption, and recognize the vicious circle that 
arises with the development of anemia; then the 
reasons for iron deficiency of the type called chlorosis 
seem evident. Heath and Patek (12) have set forth 
c?’idenco for this point of viD?v. The condition, in part, 
has disappeared boenuse some cases called chlorosis 
are now recognized ns peptic ulcer, tuberculosis, etc.; 
and, in part, probably because of the greater frequency 
of high iron diets. There arc manj' cases of mild 
anemia today at the clilorosis age; disordered diges- 
tion is sometimes given as the cause. It is also not 
rare to sec cases of severe anemia at this age which 
are apt to be given other names than chlorosis, partly 
because the causes, such as depraved appetitt:, slight 
exce.ss menstruation, etc., are recognized. 

The common liypochromic anemia of pregnancy c.an 
often be related to the extra demands for iron and to 
the defects of gastric secretion. It can be pi'evented 
by administration of iron. 

So-called "idiop.athic” hypochromic anemia, very' 
rarely seen in males, can be accounted for particularly 
by the accumulative effects of the factors mentioned; 
and with onset of the condition these same causes be- 
come aggravated, thus intensifying the deficient state. 
It is common to find that tlicso ??'omDn have had gastro- 
intestinal symptoms for yenr.s and present the picture 
of “chronic intestinal nen-ous invalids,” who have 
often partaken of diets low in protein and iron for a 
long time. Altered bile secretion may occur and, among 
other ga.stro-intostinal defects, may perhaps hinder 
the absorption of iron. The flabby atrophic tongue, 
seldom r.nw, and achlorhydria with increased mucous 
secretion are features. The Plummer-Vinson syndrome, 
originally described by Brown Kelley and D. R. Pater- 
.son in 1919, .seems to be in these cases dependent on 
e.sophagoal spasms and webs due to atrophic and asso- 
ciated changes of the epithelium and underlying struc- 
tures. Indeed, it is aller.ations of this type that are to 
be found in very severe cases throughout the intestinal 
tract, as reported by Schmehle and Schmid (13). These 
allorations are nutritional, not primarily inflamma- 
tory. Full doses of iron totally change the picture; 
the improvement in gastro-intestinal symptomatology 
and appearance of tlie tonpuc being fully as striking a.s 
the improvement in the blood. Achlorhydria is prone 
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to remain present. It is yet to be proved exactly what 
factor is responsible for the gasti'o-intestinal lesions. 
The better appetite developed and better diet soon 
taken, once the patient receives enough iron, make it 
seem possible that numerous dietary factors may play 
a role. The symptoms and signs referable pai-ticularly 
to other ectodermal structures, such as the defective 
nails and atrophy of skin, and the readily bleeding 
uterine mucosae and ease of skin capillary leakage, are 
also dramatically affected by iron administration. 

In a rare case of polycythemia one may find achlor- 
hydria, atrophic tongue, and such gastro-intestinal 
, symptoms as nausea, flatulence, and constipation. In 
such eases the color index is distinctly low although 
the red cell count may be well over 6,000,000 per cubic 
millimeter. These cases probably represent instances 
I of iron deficiency occurring in the face of increased 
red cell production. 

Chronic blood loss bj' itself is a common cause of 
hypochromic anemia. Iron therapy is always effective 
and the liver fraction insoluble in 70 per cent alcohol 
(not liver extract effective in pernicious anemia) can 
also enhance hemoglobin regeneration. In diagnosis it 
may be said that, with proper exceptions, severe hypo- 
chromic anemia in a male, which at first appears to be 
of obscure etiology, will after proper study often be 
shown to be due to recurrent asjTnptomatic blood loss 
from the gastro-intestinal tract. 

The relation of the gastro-intestinal tract and its 
contents to iron deficiency anemia is a significant one. 
A host of factors bear on this subject. One must dis- 
tinguish between effects being primary and contribu- 
toiy causes. Disease itself causes motor and secretory 
dysfunction and thus sets up a vicious cj'cle. What- 
ever leads to rapid gastric or small intestine evacua- 
tion and loss of tone diminishes the amount of iron 
taken into the body from the amount available in the 
diet. 

Iron in food is present as ferric iron. The normal 
availability of food iron is sometimes less than fifty 
per cent of the iron contained in a given food. Iron is 
absorbed as ferrous iron. During digestion, the com- 
bined effects of low o.xygen tension, abundance of read- 
ily o.xydizable substances, and an acid reaction provide 
conditions in which conversion of ferric to ferrous iron 
is made likely to occur. Whatever handicaps diffusion 
of ferric salts decreases their effectiveness on oral ad- 
ministration. Certain mixtures of food may handicap 
the absorption of iron. The amount of phosphorus in 
milk as contrasted with that in orange juice can act 
to bind appreciable amounts of iron as insoluble salts 
(14). There are substances such as chlorophyl that 
appear to potentiate the action of iron. Factors that 
may enhance and hinder the utilization and absorption 
of iron require study, while the whole jiroblem of iron 
metabolism and its interrelations to other factors that 
influence hemoglobin regeneration is far from solved. 

Hypoacidity and anacidlty may be considered to 
plav a part directly or to indicate a significant disturb- 
ance of absorption capacity of the alimentary tract. 
Iron is absorbed particularly in the upper small intes- 
tine and an acid medium favors the process. If no 
acid is poured from the stomach into the duodenum 
the contents will tend to be less acid than normally, 
and thus iron absorption can be handicapped. The 


lack of hydrochloric acid and the gastric enzymes can 
decrease the ease with which iron is liberated from 
the complexes which contain it in the food. Achlor- 
hydria may be a sign of other defects such as hasty 
peristalsis, atony, or pathological changes in the 
gastric mucosae or. small intestine which may act un- 
favorably for iron absorption. E.xcess of mucus, often 
present with achloi-hydria, can firmly absorb iron and 
thus perhaps render its absorption difficult. 

The action of achlorhydria to antagonize the absorp- 
tion of iron is also reflected from therapeutic studies 
in man. It appears that cases of “idiopathic" hypo- 
chromic anemia with achlorhydria usually require dis- 
tinctly larger doses of iron for hemoglobin to regener- 
ate at a maximal rate than cases of hypochromic 
anemia without achlorhydria, as for example especially 
those due only to chronic blood loss. Small doses of 
iron in the former condition frequently have essentially 
no effect at all while they can cause in the latter type 
of case distinctive hemoglobin increase but at a sub- 
maximal rate. 

The types of anemia mentioned — ^those due to defi- 
ciency of material derived from food — will not arise 
with a healthy intestinal tract, a proper diet for the 
needs of the given individual at each period of life, and 
with the absence of abnormal blood loss or factors 
acting to inhibit nutrition. Much suffering from 
anemia can be prevented if every person, e.speciaUy 
women, takes an optimal diet throughout life. Also, 
the establishment of early diagnosis followed by proper 
ti-eatment for each and every aspect of the given indi- 
vidual's case will lead to the prevention of many severe 
cases of anemia. There is certainly an important inter- 
relation of food, stomach, and intestine in the main- 
tenance, not only of the blood, but also of the integrity 
of the normal individual. . 
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I N May, JO.'M. r^IiUor and Abbott (1) described a 
technique for the rapid introduction, under fnstinn 
conditions, of a double-lumened rubber tube into the 
upper intestinal tract of man and referred to the possi- 
bility, by sucli a method, of sludyinp the secretory and 
motor functions of tlie liuman bowel. Scheltema 
(1908) (2), Einhorn 11919 and 1921) (.2, -1), and 
Buck.stein (1920) ((j), bad previously accomplished 
intestinal intubation, but (heir tubes were of small 
calibre, required much time for introduction and were 
designed only for the injection of solutions or suspen- 
sions into the bowel. Both Ituckstein and Einhorn, 
however, referred to the possibility of the aspiration 
of inte.stinal content.s, and, in 19.‘!0, Thompson. Einhorn 
and Coleman (C), usiim' the Einhorn jointed tube, 
succeeded in aspiratinp both small and larfre intestinal 
contents for a study of the bacterial floi-a. .lones (7), 
so far as we know, was the first (19:51) to introduce 
into the lower ileum and colon a tube with an attached 
Iwlloon, but his apparatus provided no mi'ans for the 
aspiration of intestinal contents. 

The chief claims for the orifrinal technique developed 
in our Clinic were that, under strictly fastinK condi- 
tions. it permitted intubation of the small inte.stine 
within -1 to G hours and that it at the same lime pro- 
vided a means for exhaustive study of the bowel under 
essentially normal conditions. These jiurposes were 
accomplished by the attachment, at the distal end of 
the tube, of a balloon which could be distended when 
the duodenum was reached and which (hen served as a 
foreipn body that was readily carried alonp aborally 
by peri.staltic waves. At the same time, by havii^r the 
tube double-lumened and of adequate calibre, aspira- 
tions and injections easily could be made tbrouKh the 
lumen that was not connected with the balloon, while 
the balloon it.self could be used to j-ecord pre.ssure 
chanpes within the bowel. 

Since then the apparatu.s has been modified and the 
technique perfeclecl (8, 9) so that the entire small in- 
te.stine usually may bo intubated within 3 to 4 hours; 
.<50 that spocimon.s of the contents may b(} obtained 
under conditions of constant but slipht nepativ^e pres- 
sure; so that pressure chanpes within the bowel may 
be praphicidly recorded while the intestinal activity is 
beinp observed under the roenlpenoscope, and so that 
a sepmont of the bowel may be isolated between bal- 
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loon.s, its uncontaminated secretion obtained and meas- 
ured and its absorptive power tested. 

It is admitted, however, that the method is not as 
yet strictly practical for routine use and that it re- 
quires considerable experience and much time and 
patience on the part of the investipator. Some failures 
inevitably occur, but in over 300 attempts at intuba- 
tion. mostly on new subjects, Abbott has been success- 
ful in 70 to SO'jo. Often, even on the fii'st attempt in 
a new subject, the tube reaches the duodenum within 
10 minutes, the jejunum within 20 minutes and the 
lower ileum within 2 to 3 hours. 

AUTHORS’ STUDIES 

At this time we wi.'^h to refer very briefly to certain 
observations that have been made in our Clinic by this 
technique, some of which have boon published, and to 
poijit out oilier lines of clinical investigation that the 
method seems to render feasible. 

Karr and Abbott (10) have already reported on 
certain chemical studies of the normal intestinal con- 
tents under fastinp conditions and as influenced by the 
oral administration of acids, of alkalies and of water. 
They have confirmed the results of animal inve.stiga- 
lions, showinp that, in (ho normal under fasting con- 
ditions, (he reaction of the contents of the duoilenum 
is usually slightly acid, while that of the jejunal and 
even the ileal contents is slightly acid to neutral, rarely 
alkaline; that the osmotic pressure of tho duodenal 
contents is usually hyjiotonic, but that as lower levels 
are reached nppro.ximale isotonicity with the blood 
plasma is attained. 

Dfiller and Karr (11) have shown that variations in 
llie reaction of the intestinal contents are related not 
only to variations in the reaction of the stomach con- 
tents but also, and perhaps chiefly, to variations in the 
motility of the contents of the stomach and of the in- 
tc.stinc. Thu.s, in a h.vperacidily cn.se (11, Exp. 39) 
the jejunal contents wore approximately neutral until 
a gelatin solution was orally administered, whereupon, 
(hough such a protein solution would tend to neutralize 
tho gastric acid, a distinctly acid reaction of the 
jejunal contents resulted: this was coincident vith an 
increased rate of flow from the stomach. A similar 
increase in the acidity of the jejunal contents occurs 
for a time in iionnal cases after the administration of 
water and is coincident with an increased rate of 
gastric evacuation (10, Fip. 4). In such instances, 
however, the motility is soon diminished and the reac- 
tion of the intestinal contont.s promptly comes back to 
appj'oximately neutral Furtharnioro, when a highly 
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acid solution was administered to an achlorhydric sub- 
ject (11, Exp. 28) no increase in the acidity of the 
ileal contents occurred at any time, presumably be- 
cause evacuation from the stomach was sufficiently 
slowed to permit neutralization before the contents 
reached that level. 

Thus, apparently it is only for a, short time that the 
stomach, even when its contents are hyperacid, evacu- 
ates them rapidlj' enough to alter the intestinal reac- 
tion; then adjustments are made which restore the 
normal fasting reaction of the intestinal contents. 
Pj'lorospasm or duodenal control of gastric emptying 
is no doubt one of the biologic mechanisms designed 
to bring about this return to a normal reaction. Such 
control of gastric evacuation is observed clinically in 
certain cases of hyperchlorh}’’dria and experimentally 
after the oral administration of various hypertonic 
solutions. Probably in achlorhydric subjects with 
diarrhea the administration of a strong hydrochloric 
acid solution sometimes has its beneficial effect by 
calling into action such duodenal contz’ol of gastric 
emptying. 

When, on the other hand, the gastric contents of a 
normal subject are partially neutralized by the ad- 
ministration of a hypotonic solution of sodium bicar- 
bonate, a rapid gastric evacuation and a rapid rate of 
flow through the intestine occur. When, however’, the 
alkaline solution is hypertonic, the contents are evacu- 
ated slowly (10, Fig. 3). Thus one has an explanation 
for the laxative effect of a small dose of sodium bicar- 
bonate in some individuals and for the fact that others 
may habitually take large doses rvithout any stimula- 
ting action on the bowels. In like manner, water on 
an empty stomach may have a laxative effect by re- 
ducing the acidity and the tonicity of the stomach con- 
tents and so leading temporarily to a rapid rate of 
flow through the bowel. 

These considerations lead one to wonder what occurs 
in the intestinal tract after the ingestion of ordinary 
food substances. Do the contents then maintain a 
neutral reaction and isotonicitj’- with the blood plasma ? 
Let us consider for the moment only the carbohydrate 
foods. In the first place, most of the natural foods 
that contain carbohydrate, such as milk, breadstuffs, 
vegetables and most of the edible fruits, are hypo- or 
isotonic. When certain fruit juices, high in sugar, or 
h 3 ’pei’tonic solutions of sugar itself are ingested 
several mechanisms, similar to those for excessivelj’^ 
acid or excessivelj’ alkaline solutions, seem to be 
brought into action to prevent entrance of the gastric 
and duodenal contents into the bowel in such a state. 
Kavdin and his co-workers (12) have demonstrated in 
animals that in no matter how concentrated a form 
glucose is administered to the .stomach it becomes 
isotonic before it passes into the intestine. We (13) 
have shown the same phenomenon in man, have demon- 
strated that a further decrease in concentration occurs 
as the glucose passes through the duodenum and that 
the percentage concentration is even further reduced 
as lower levels of the inte.stine are reached, even to less 
than one per cent in the ileum. Under such circum- 
stances isotonicity is maintained by variations in the 
electrolyte content (10). 

Having shown, therefore, that ordinarily glucose ap- 
pears in the intestine in less than 5.4 concentration 
(isotonic solution), we next have attempted to deter- 
mine its rate of absorption, confining most of our in- 
%'estigations to .solutions at or below that concentra- 


tion. Using isolated loops of bowel, into which were 
introduced 50 c.c. amounts of solutions of varying 
strength and removing the residue after fifteen 
minutes, we have demonstrated an increase in the rate 
of absorption with an increase in the concentration of 
the glucose solution. 

We have only a few observations on the fate of 
hsrpertonic solutions of glucose in the intestine. It 
seems reasonable, however, that after the ingestion 
on an empty stomach of very sweet foods, such as 
orange juice, berries, preserved fruits or candj', some 
earljv escape into the intestine of sugar at a higher 
concentration may occur. Our data suggest that the 
intestine reacts to such a hypertonic matei’ial by an 
outpouring of fluid into the bowel, by increased peris- 
talsis and motility and by the secretion of mucus. 
These reactions doubtless account for the clinical ob- 
servation that some persons develop a diarrhea after 
taking such substances. Such diarrhea may also be 
dependent in part on changes in the tonus of the in- 
testinal musculature. Some experiments on the intes- 
tinal action of morphine by Abbott and Pendergrass 
(14), using our technique of intubation, have sug- 
gested that the effectiveness of a substance upon in- 
testinal motility may depend as much upon its action 
on muscular tonus as upon the height and fi-equeney 
of peristaltic waves. This deserves further study, and 
the combined use of the multiple-lumenqd tube and 
roentgenoscopy seems to offer a means for such investi- 
gation. 

The technique has also presented an opportunity to 
restudy the reference of pain from various points 
along the small intestine. Such studies were previ- 
ously made by Jones (7), utilizing a balloon on a 
single-lumened tube; but our results, though in a 
measure confirmatory, show variations that deserve 
consideration. He was interested chiefly in pain pro- 
duced by distension of the balloon when in the large 
intestine, but stated that when the balloon was dis- 
tended in the jejunum or ileum pain for the most part 
was referred to the mid-line just above or below the 
umbilicus respectively; sometimes to the back. Our 
method has been to distend the balloon, while the sub- 
ject w’as under the roentgenoscope, until discomfort 
was produced: at that time marks were made on the 
screen to indicate the exact location of the balloon and 
the point at ivhich the' subject with his own fing,er 
localized the pain. Reference to Chart 1 Avill show 
that the marks were superimposed only once, but that 
in the majority of instances pain from the jejunum 
was referred to a point above the umbilical line ; from 
the ileum, to a point beloiv that line. Moi’e specificallj', 
when the balloon was in the jejunum the pain was re- 
ferred to the upper abdomen 7 times, to the umbilical 
level 3 times and below that level only once ; when the 
balloon was in the ileum the pain was referred to the 
lower half of the abdomen 11 times, to the umbilical 
level 6 times and above that level 4 times. WTien a 
circle with a radius of 10 cm. was drawn about the 
umbilicus it showed the point of referred pain from 
the jejunum to be outside the circle in 6 instances and 
inside it in 5; that from the ileum, to be outside the 
circle in 4 instances and inside in 16. Thus, in our 
subjects referred pain from the ileum was usually 
located below the umbilical level and within 10 cm. of 
the umbilicus. The location of the balloon in the abdo- 
men had no relation to the point of referred pain. It 
is to be appreciated that this work refers only to pain 
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produced !>y disioiiision of tJio bowel wall; the pain and 
tenderness produceti by intlannnation may have a dif- 
ferent localir.ation. 

We have as yet made but a few baclerioiopical 
studies on the intestinal contents. In that the 
teelmiiiue. howeviT. nffonls an ojiportunity to enter the 
bowel (luichly while the iUib.ieet is fastiny or at any <Ie- 
sireii time in the eouoe of feeding experiments, it 


injections. In one in.stance, in a very seriously ill 
patient, thi.s modified tube wan in.serled at operation 
throuyh a yaslro.stomy and then llirouyh a gastro- 
enterostomy .stoma ; it functioned .snti.sfactorily for 
ten days and at autop.sy no evidence of irritation about 
the stoma was demon.strable. 

Thus, briefiy, we have outlined certain investigations 
and tlierapeiil ic i)roccdu)’es carried out by our method 
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of intubation and have indicated some further use.s for 
the lechnif|iie, in which, however, onr e.vperience i.s as 
yet limited. We hope (he tiH-htiKiue may prove useful 
to other imestig.ators. 
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DISCUSSION 

DR. MAX EINHORN (New York City) : I am very 
glad that Dr. Miller took pains to walk in the line which I 
tried to open up in 1010. Shortly after devising the tube, 
the duodenal tube, I tried right away first to have an 
obturator at the end of the tube and then an aspirating 
arrangement above it so that we should be able to examine, 
for instance, the duodenal contents separately and also to 
have X-ray pictures taken which Dr. Stewart at that time 
ti-ied. I think it must have been 1012 or 1013, I do not 
know exactly. 

Later on I made another attempt to investigate a small 
piece of the intestinal tract to localize it, having a three- 
cannula tube and obturator on the end and on the proximal 
side and in the middle a place for aspiration so that we 
could limit ourselves to a certain piece of the intestinal 
tract for separate investigation. I knew that certain ex- 
periments had been done but my intention was to give a 
method which could be practiced on patients. 

Dr. JfeCafferty, who is still living, was the man on 
whom I have tried that method successfully. I was able 
to cut off the stomach, the duodenum, and localize a piece 
of the intestine so that the juice could be examined. I got 
the juice at that time. We could also localize, for instance, 
the papilla, cutting off a little ahead of the papilla and a 
few centimeters below. 

But this instrument while it is all right to examine, in- 
terested me simply as a new way of doing something. How- 
ever, I could not keep myself busy all the time with these 
experiments, or I would not have the time to treat patients. 
I had more important things to do than these experiments. 

As to the intestinal tube, I tried right from the start to 
see how deep we could enter. There were all kinds of 
methods until I ultimately succeeded in having the tubes 
going down the entii'e intestinal tract. The tube which I 
found was the best for this purpose was an intestinal tube 
by means of which we can make the tube go into the 
caecum; but we can let it go through the entire intestinal 
tract. Hero is a picture (showing printed pamphlet with 
illustration) of a patient ■who was treated at that time for 
ulcerative colitis. The tube went in further and we were 
able at that time to examine the intestinal contents of the 
descending colon. 

Dr. Coleman and Dr. Thomson, a lady physician, helped 
me to carry out those investigations of the bacteria in the 
different regions of the intestine. This that I show you 
was published in about 1930, with the results of those ex- 
aminations. 

The difficulty is if we go with the tube away down into 
the intestine or the largo bowel there is always contamina- 
tion. It was necessary to seal up the tube first before we 
made the examination. Wo had to arrange for a collodion 
paraffin mixture which afterwards had to be tied up with 
a rubber band and then that tube could be sterilized. When 
we reached a certain depth in the intestine where we 
wanted to examine the bacteria it was opened and the in- 
testinal contents aspirated. It "would take too much time 
to go into the details of that. 

I am verj- grateful to Dr. Miller that he took up these 
things again. If he says that it could go in in two or three 
hours and go away down, that I could not do. I think the 
physiological aspects point to the fact that we cannot do 
it as quickly as that. It would be an advantage, but I think 
if wo want to examine things as they are we had better 
keep to the physiologic factor and act accordingly. 

DR. LEWIS GREGORY COLE (Now York City) : I 
have just two points to make. One of them is merely of 
historical interest. We used a double tube with a balloon 


on the end to cause artificial dilitation of the duodenum 
and to "^vall of certain sections of the small intestinal tract. 
This was reported and illustrated in the Archives of Roent- 
genology in 1911. 

The other point was a stunt that we used to enable the 
patient to swallow the tube with the collapsed balloon. We 
found that by sewing this balloon into an oyster and then 
having the patient swalIo"w it, we often had little or no 
trouble. 

DR. ANTON OELGOETZ (Columbus, Ohio, by invita- 
tion) : I should like to emphasize the ingeniousness and 
practicability of this tube. We have been interested in ob- 
taining the total pancreatic secretion. We attempted to 
get down to various levels of the bowel with single-lumen 
tubes, but until we had some correspondence with Dr. 
Abbott, we -were unsuccessful. However, since then it has 
been very easy. 

The first thing about this tube is that you can produce a 
temporary obstruction at any desired level of the bowel by 
inflating the balloon. We found the two-lumen tube the 
most useful. We only use the three-lumen tube to obtain 
secretions, simultaneously, from different levels of the 
bowel. This maneuver produced some very interesting re- 
sults concerning digestion which we are going to report a 
little later. 

This tube looks a trifle large. When you first look at it, 
it appears that the patient will have a terrifically difficult, 
time swallowing it. But as a matter of fact, it is very 
easy. The smaller the diameter of the tube, the more diffi- 
cult it is for the oesophagus and the bo"wel to grasp it by 
peristalsis. W'ith this tube you can actually feel the tug 
of peristalsis. Blost of our patients hardly gagged, whereas 
smaller tubes caused a lot of gagging. 

We were especially interested in the rate of digestion of 
proteins and carbohydrates. W’’e gave measured quantities 
of carbohydrates after passing the tube, and then withdrew 
secretions from various levels of the bowel at measured 
intervals. By starting at the ileum and withdrawing the 
tube a foot or so on successive days, we were able to deter- 
mine how far down the bowel a given quantity of carbohy- 
drate gets, before it is entirely digested, and how far dowm 
the resulting sugar gets before it is completely absorbed. 
We have done this same thing with measured quantities of 
protein. 

In our experience this tube either goes through the 
pylorus very easily or it won’t go through at all. Recently, 
we found it helpful to dip about two feet of the distal end 
of the tube into a thick solution of gelatine, which stiffens 
the tube. By the time the tube reaches the stomach, it 
softens, but still retains enough stiffness to enable one to 
push it through the pylorus. 

Dr. Einhora said that he was doubtful of the tube be- 
cause he couldn’t get it down. We had no difficulty in get- 
ting the tube to any desired level of the bowel, but at first, 
we were a little afraid of how to get it out again. When 
you get the tube far down in the bowel, as this picture 
showxd, it appears as if the tube would act like a draw- 
string when you remove it, drawing the bow’el into a knot 
and preventing removal of the tube. But it doesn’t do this; 
it withdraws as easily as a duodenal tube. This tube is an 
ingenious method for finding out some hitherto unknown 
things about the intestinal tract at its different levels; pH 
at different levels and at different periods of the digestive 
cycle, bacterial content, enzyme concentration, where and 
when absorption takes place, and so forth. 

DR. T. GRIER IMILLER (Philadelphia, Pa., closing the 
discussion) : I merely wish to thank these gentlemen for 
their kindness in discusing our paper. I really think it is 
hardly worth while at this time going into the part of the 
paper which the time limit did not permit me to present in 
full. I thank you verj' much. 


The Components of the Gastric Secretion 

mi 

FUAKKLIN HOLLANDER, VIi.l). 
sr.w Yoiiic, kj:w yonic 


I lf AMC Ik'i'Ii invitf’d to to you toti.ny nhout the 
r<'}!)|‘nn«'iii5 of !lu’ yiistrji' fn'i'i-etioii. pnrJiriilnrly 
wish n'L ri'nct* !o my mvn nmtriliulifin!- to tho Hiiltjoct. 
Shoi'tly ns'tor Hlortiits: worl; in this lit'ld of investiKii- 
tion. 1 m.'uli' n ^y^t^■Jn:lti(' search of iis juTiotiical lilora- 
tssrc. Isi the coti!*.»e <if this task, three firoatl (■oii*!ifiera- 
tif)n« cnnii- So je-'ume dominant imporliincf in my 
minci. ami 1 idaHihi !i5;,- to discnss th.em hriefly at the 
ositsit. 

/'['t.'f. the )uiml-er of article^ ihalinrt more or h.e-'s 
din-ctl.e svith tin's snhjtvt w.-O' trerneiuiou:-. At tlio 
prc't nt time, my hiMioyrnjihy file rontains well over 
n shon-^.'itul such J-<‘L rene."; — npari frotn an oven 
greater nnn5h''r •aliieh deal with oSIhm" a-'jiects of 
jtedrir iihyiioloyy. Tin's iiti-ratsire is for the most 
part n confii*'* d niass of in.'uic'jnate data, ohfaitied hy 
inrifcurate anrd.ytirai ni«;h«?s. and h;\s,-d on imjMire 
mat* rird asirh n*- atomacl) en!ii,-nt'i contnniinrst«-d hy 
f.'.li\.a as’.d dtit'h'n.’s) ihiid't, Even nsnterial ohlaiiuai in 
rhrnn foidiny or otornach poitch experiment'; was nni- 
all,' rolh-f ted in .a way a' to permit of oontamina- 
tjen hy hli'M from trasimr.tirod nsncasa and hy '.('ivitis 
ixmialo frer.t rredw! areas aroimd tiie nnnilh of the 
P''jrh. Although <!uri!ititative stmlies <e.jylit to 
Ik> rarriHi oat with phy'.ico-rheir.icrd j)rec!*>tnn. it 
H'fnu-'l a*- if « V, ry j’lve' tiyator Ijad made more or h "" 
the fame I'h'.er-.atio!)'. in tie- same inncctirate way. A*; 
for the r* neralir.atn hasui oj) shi*'' wori;. it was 
ninarinr ;o }<'■• ls<>w fiisim jitly tin’ conchisioiv; w(‘re 
<nlir>jy smrelnf; d hwiratly !<• the (di'^ervaticnm' from 
svhirh th'v '.vere iijjijeead Ut have !«n n jiishiced. Wrv 
oft^ti, the corrhi'icm;' of *eVer;d v.'or’hi r.* were din- 
rratn'r.aliy iippc lie. althonrh ttnir data indicated no 
siyjiitVasit dire{,^jv..-,tiey. y«rh ronfii-don miyht have 
h'en avoifiefi vtD-eliwly hy ataf mijral tiardmeni of the 
rf.'iSa. htit ri'/oros! ' anal'. -i - of the ole'ervatiom; were a 
rarit). 

In Ih'' rir;'!tf p'o.rt, am! in roiis-etjtjeme of lhi« fre- 
qtant lam; of h>}<ir.-| conn(,-!ioi', la! ween data and con- 
chi'diiD. 1 found Very few tjsmjititative yeneralirat ion« 
v.liirh V, t r>' iinivi r'^ally aerept. d. On the wliole, opinion 
T-‘*:rr<] to he (Hvifieti into sv.o camp-'. One of tlie^e 
rijf/ported the Pavlov theeiry.* which maititaim'd tfiat 
the aeidify of ra-drie jiiire tends to he comdatit, and 
that thi' oler-rvi-tl vari:stic.n>! r("iil!-'i from partial 
Jieutraiiy^ition hy mncn*:. The other yroiiti rsippnrted 
tlie Ro'-'rnrinn thtory whirh maintaisnd that the total 
ehlnride eojirentration rather th.'iii tlie .acidity ir Hip 
Cfitmtant farfor, leciume neutral chloride at fixed con- 
centration h. f<rre!ed a*’ a preciirror which iinderrops 
partial liydrol.x to Hri. Areordinjr to tlie Jafler 
view, incr(*a«^(d intensity of ‘dtmnhie resnltr, in an in- 

,J (V, (rr, J.V-,.' Veti 
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crfased concentration of acid and a dccrenficd concen- 
tration of neutral chloride. In apite of the .sharp lino 
which dilTerentiatc.s the.se mutually contradictory thco- 
rie.s, neither had been proved conclu.sivoly in the course 
of a fjuarter of a century of rc.scarch. 

FninUii, ya.stric juice wa.s always thought of as if it 
were only a mixturt' of many chemical substances from 
a sinplo source — the yaslric mucosa. Although it was 
Kcnerally known that the.se substanco.s came from 
several different kind.s of secretory cells, very little con- 
.sideration wa.s yiven to their separate physiological 
origins. Inve.stigators were concerned more with the 
chemist r.v nf mixed gastric juice than with the chem- 
jctr.v of the individual .secretions and their mutual in- 
ti-ractioii.s. During the la.st decade, Iiowever, emphasis 
ha.s .shifli'd perceptibly from the chemical entities to 
the physiological entities which con.stitute the mixed 
gastric secretion, ami my own work is a manifestation 
of this dilferent point of view. From this .aspect, 
therefore, the components of the ga.slric secretion are 
defined a.s the individual fluids formed by at least four 
dilferent types of secretory cell in the gastric mucosa. 

From these consiiloration.s it was apparent that my 
own approadi to the problem of tin* nature of the com- 
ponent secretions must be b.ased on (T) a technique for 
collecting ga^-lric jiiici' of the very bighest purit.v, (2) 
nnalstical metbo<ls of fairly bigli precision, (2) sta- 
tistical treatment of the data wherever it is required, 
and above till f-t) formulation of experiments with 
rcfenuice to the indiv idti.a! .secretions and not to mixed 
gastric juice, .•\ttentinn to the.se matters has already 
resultisi ill eon.sidfrahle clarification of the subject. 

HI.'^TORirAl, {’ON.'tlDERATIONS 

Before jiroeeeding to tlie details of these results, 
however. 1 should like to review very hriefly the major 
hi'-tologicnl eonsideralious of our subject. In spite of 
the variety of name.s associated with some of the gland 
i-ells. it i.s now generally accepted that the gastric 
mucosa cont.'iin.s four major type.s of secretory cell, 
which may occur in .slightly modified form in dilferent 
regions of Die stomach. These cells and their f'-eerc- 
tory prodiicls are as follow;;: f 11 The vntcoux rrl/s of 
the .surface epithelium, which give rise to viscous 
miicu.s and. on coagulation of the latter to the familiar 
strings and clots of mucin. (21 The prptic rrll^ (also 
callf-d Iioflp chivf, rntliv! or (if/rhmiorp/om.s crlh) 
which secrete the enryme.s. (21 Tlie pnrirlul ccUn (also 
known as A’clrgrrl/cu, oriVf, nxpnfir, and ilcJovwrphous: 
c(Ns) which contrilnife the IICI. ('li The vrrk chief 
crlh. the product from whicli is unknown, though it 
may he n mucoid secretion according to Babkin (1021). 
The ebemieal composition of these secretions was en- 
tirely unknown, except for the one .substance which 
served to characlerizi' each of them. Also, njiart from 
the unproved tlieorie.s of Pavlov and Iloseninnn, noth- 
ing definite was known about the cellular source of tlio 
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Fig. 1. Simultaneous rate and acidity (pH) curves, showing 
the attainment of constant acidity In spite of a marked 
rise and fall in rate of secretion. From a histamine experi- 
ment on a fundic pouch dog, (Hollander and Cowglll, 1931). 

base, phosphate, protein buffer, etc., which are always 
present in gastric juice. Had it been possible to col- 
lect each individual secretion in the pure state by some 
micro-pipetting technique, such as that of Chambers 
for unicellular organisms or A. N. Richards for the 
kidnej’’, the problem would have been relatively simple. 
Unfortunately, no such technique was possible and so 
it became necessary to develop an indirect approach in 
this search for the chemical composition of the indi- 
vidual secretions. 

In keeping with the criticism which I made before 
regarding the use of impure gastric juice by other in- 
vestigators, the first step in this work was the develop- 
ment of a technique for collecting gastric juice of the 
highest possible purity from Pavlov and Heidenhain 
pouch dogs; i.e., juice which is free, not only of food, 
saliva, and regurgitated duodenal contents — such as is 
obtained in the ordinary gastric pouch technique — but 
which contains neither blood from injured mucosa, 
exudate from eroded skin and muscle, nor more than 
minimal amounts of mucin. Such a technique evolved 
in collaboration with Dr. G. R, Cowgill (Hollander and 
Cowgill, 1931), was based on the surgical development 
of a sphincter at the mouth of the pouch. By this 
method, the digestive fluid was retained in the pouch 
until it could be draum off bj' temporary insertion of 
a small rubber catheter. Periodic removal of the ac- 
cumulated juice prevented its leaking out continuously 
and thus eroding the abdominal wall surrounding the 
pouch opening. Furthermore, in collecting the juice 
for study, the sphincter obviated the use of hard rub- 
ber or metallic devices -which cause considerable irrita- 
tion and even injury to the pouch lining, thereby pre- 
venting contamination of the fluid with blood and 
e.xcessive amounts of mucus. The gastric juice obtained 
by this technique was usually so clear and colorless 
that it might have been mistaken for ordinary dis- 
tilled water. In addition to this collection technique, 
a .special method was developed for analyzing the 
analytical data obtained from this material. This 
mathematical procedure involved the statistical treat- 
ment of a large .series of samples of varying acidity; 
and it was based on a mathematical proce.ss known as 
“extrapolation,” whereby it is possible under certain 
conditions to infer the composition of a sample of juice 


ivhose acidity value is higher or lower, than any actu- 
ally included in the original data. 

Lack of time prevents my going into all the detailed 
results of this series of investigations, and so I shall 
touch merely on several of the high spots throughout 
the work. 

(1) Previous investigators, almost wdthout excep- 
tion, had found that, in any one experiment, the 
acidity of gastric pouch juice rises and falls with the 
volume-rate of secretion, whether the stimulus be food 
or histamine. However, this parallelism of acidity and 
rate curves wms cited by the proponents of both the 
Pavlov and Rosemann theories in support of their re- 
spective views. Under ordinary conditions of collect- 
ing the secretion, I also was able to confinn this ob- 
servation, but when juice was collected by means of 
the sphincter technique I found that the parallelism 
no longer exists in the absence of irritating objects. 
This finding w’as vei-ified independently by constructing 
a collecting device from a small, soft rubber catheter. 
With this contrivance and a relatively I’apid flow of 
juice to lubricate the surface of contact between 
catheter and mucosa, it was found that the acidity rose 
to a maximum shortly after the beginning of an e.x- 
periment and stayed there to the very end, even though 
the rate of secretion fell off in the usual way. Figure 
1 is an excellent illustration of this independence of 
acidity and rate of flow of secretion, an observation 
which definitely proves the theory of Pavlov. The pH 
of this “constant acidity” juice was in the neighbor- 
hood of 0.9, or about 160 millimoles — ^which is numeri- 
cally the same as clinical units (Hollander and Cow- 
gill, 1931). 

(2) Let us next consider the neutral chloride con- 



Fip. I. Curi'cn obtained from the accretion of an isolated caslric pouch 
in dog No. 1. 

Fig. 2. Simultaneous acidity and neutral chloride curves, 
Illustrating the Inverse relation between these variables. 
(MacLean, Griffiths and Williams, 1928). 
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Fig. 3. Graph of neutral chloride and acidity data from 121 
samples of pure mixed gastric secretion, treated statisti- 
cally. The acidity intercept of this straight line, obtained 
by extrapolation, corresponds to pure parietal secretion 
with an acidity of 167 mm. and a neutral chloride concen- 
tration of zero. (Hollander, 1932). 

tent of gastric juice, particularly in relation to its 
acidity. On this point also workers of the two schools 
were in agreement, i.e., the concentration of neutral 
chloride always varies inversely vdth the HCl concen- 
tration. As the acidity rises, in any one experiment, 
the neutral chloride content falls, and as the acidity 
falls the other rises. This relation also was intei’preted 
by each school to conform to its own views. A good 
illustration of this inverse relation, taken from a paper 
by MacLean, Griffiths, and Williams (1928) is given 
in Figure 2. My ovm observations have confirmed 
this fully. Indeed, in the case of the “constant acidity” 
juice, wherein the acidity values were as high as 150- 
160 mm., it frequently happened that the neutral 
chloride concentration was as low as 5-10 mm. This 
suggested that "constant acidity” juice might be 
almost, but not quite, pure parietal secretion ; and that 
the latter, if it could be collected in a state of absolute 
purity, would be found to contain no neutral chloride 
whatever. 

To test out this possibility, the mathematical techni- 
que referred to above was devised, and Figure 3 illus- 
trates one of the experiments conducted for the pur- 
pose (Hollander, 1932). In this illustration over 120 
samples of gastric juice of different acidities were col- 
lected from 5 dift’erent dogs. Each point on the graph 
represents an average of 10 to 20 of these samples, 
possessing nearly the same acidity; i.e., its chloride 
and acidity values are averages of those for all the 
samples which it represents. Thus, instead of follow- 
ing the usual procedure and plotting both acidity and 
chloride values against the time of collection, as in 
Figure 2, I plotted the two concentrations directly 
against each other, as in Figure 3. The resulting 
graph was (statistically) a straight line, a result 
which was confirmed by several other series of obser- 
vations. This straight line was then extended for a 
short distance beyond the last point, which corresponds 
to the specimens of “constant acidity" juice — a mathe- 
matical process known as extrapolation. In this case 
the line was extrapolated or extended downward until 
it crossed the acidity axis; the point of crossing is 
designated as the acidity intercept of the line. The 
theoretical specimen of gastric juice which corres- 
ponds to this intercept possesses a neutral chloride 


value of zero and an acidity of 167 mm. In the other 
experiments similar to this one, the acidity value of 
the intercept varied between 163 and 173 mm. ^ These 
results were interpreted to mean that the gastric juice 
corresponding to these intercept values is the ideally 
pure parietal secretion, that this secretion is entirely 
free of neutral chloride, that its concentration of HCl 
is about 170 mm., and that “constant acidity” juice is 
this pure parietal fluid contaminated by small amounts 
of the other secretions from the gastric mucosa. 

(3) Since the concentration of HCl in pure parietal 
secretion is circa 170 mm., and its neutral chloride con- 
tent is zero, I next proceeded to investigate by a 
similar extrapolation technique, a number of the 
other chemical substances present in gastric juice 
(Hollander, 1934, a). Omitting all details of this 
study, it was found that the concentrations of com- 
bined acid, organic phosphorus, inorganic phosphate, 
and both inorganic and organic solids are all practi- 
cally zero. Furthermore, it was shown that an HCl 
solution of circa 170 mm. concentration is isotonic 
with blood plasma, within the normal limits of experi- 
mental variation. Subsequentlj% Gilman and Gowgill 
(1933) showed that variations in blood osmotic pres- 
sure were actually paralleled by corresponding varia- 
tions in osmotic pressure and chloride concentration of 
the gastric juice. In short, pure parietal secretion is 
an isotonic solution of practically pure hydrochloric 
acid. Its acid-base composition is represented by the 
fii'st of the diagrams in Figure 4. 

(4) Having shown that the parietal fluid contains 
only HCl, and that at a relatively constant concentra- 
tion, the next problem was to determine the source of 
all the other chemical substances in mixed gastric 
juice and thus also the mechanism by which the 
ordinary variations in acid and neutral chloride con- 
centration of pouch juice are brought about. In the 
case of the intact stomach, Boldyreff had advanced a 
theory based on the regurgitation of duodenal con- 
tents — an explanation which of late appears to be 
losing support among investigators. Since duodenal 
contents obviously cannot enter an isolated pouch, we 
are forced to infer that the effective agent in this 
situation is a non-acid fluid which is formed by the 
gastric mucosa itself. This fluid must supply the base 
which is present in the mixed secretion, in part as 
chloride and in part combined with the several buffer 
anions: phosphate, protein, and probably also bicar- 
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Fig. 4. Diagrams illustrating the acid-base composition of 
parietal secretion, buffer secretion and pure gastric juice 
formed by mixing the two secretions in variable proportions. 
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bonate which is lost as carbon dioxide on addition of 
acid. 

The formation of such a non-acid fluid by both 
fundus and pyloric mucosa is well substantiated by 
the observations of Mitchell (1931), Martin (1932) 
and many others, and it seems very likely that this 
fluid is actually a specific buffei'-containing secretion. 
As with the parietal secretion, no method was avail- 
able for obtaining this fluid directly, but by means of 
the extrapolation method applied to a three coordinate 
system, and the data used for the previous study on 
the acid secretion, it was possible to arrive at a pre- 
liminary estimation of its chemical composition in- 
directly (Hollandei-, 1932). In this way it was sug- 
gested that the buffer secretion may be an isotonic 
mixture of neutral chloride and several buffer salts, 
and thus similar to blood plasma in its acid-base com- 
position. The total concentration of base was placed 
around 170 mm., the chloride concentration about 100 
mm., and the total buffer anion concentration about 
70 mm. — as indicated in the second diagram in Figure 
4. However, because of certain mathematical consid- 
erations, this extrapolation was not very reliable and 
the indicated composition was presented as a working 
hypothesis rather than an established fact. Subse- 
quently, however, Wilhelmj and his associates (1934, 
1935) reported that the chloride concentration of 
the non-acid secretion from dogs’ pyloric and whole 
stomach pouches is 101 mm. on the average; its aver- 
age concentration of buffer anion is 40 mm., but values 
as high as 80 and 90 were obtained. Also, Bolton and 
Goodhart (1931) reported a minimum chloride value 
of 99 mm. for the non-acid component from the fundus 
juice of cats. This evidence lends ample support to 
my earlier prediction regarding the similarity in acid- 
base composition between the buffer secretion and the 
blood plasma, but much work remains to be done before 
this similai’ity is established conclusively. 

It follows from the foregoing, therefore, that in any 
sample of mixed gastric juice (see the third diagram 
in figure IV) the sum of the concentrations of total 
base (B-b) and total acid (H-f-) will be equal to the 
sum of the concentrations of chloride (Cl — ) and buf- 
fer anion (BUF — ). Both of these sums will be less 
than the isotonic concentration (circa 170 mm.) by an 
amount equal to the amount of acid which was lost as 
HXOj or CO... In no case can the chloride concentra- 
tion in gastric juice fall below that of the buffer secre- 
tion, about 100 mm., unless it be through the agency 
of some other fluid. In any particular sample of gastric 
juice, the relative values for the concentrations of HCl 
and neutral chloride will depend on the relative 
volumes of the parietal and buffer secretions. It must 
be added, however, that only part of the neutral 
chloride content of mixed gastric secretion arises by 
neutralization of the acid and the buffer salts; the 
larger portion exists as such in the non-acid fluid. 
Also, in addition to their chemical interaction, these 
two secretions exert a mutual diluting effect which 
serves further to reduce the concentrations of their 
respective constituents. 

A final word concerning the source of this buffer- 
containing fluid. Originally, Pavlov po.stuIatcd that 
ordinary deviations from constant acidity wei-c the re- 
sult of admixture of mucus secretion. In the absence 
of evidence to the contrary, this viscous fluid must still 
be admitted as a possible source of the buffer salts. 


However, my own experience has indicated that varia- 
tions in the acidity of pouch juice may occur in the 
almost complete absence of mucin and therefore of the 
viscous mucous secretion. For this reason, it seems 
much more likely that the major part of the buffer- 
containing fluid arises as an independent secretion, 
which is identical ivith the dilution secretion (Ver- 
dunnungs-sekretion) of previous investigators. It is 
even possible that the mucoid secretion of Babkin 
(vide supra) and his associates, Webster and Komarov, 
(1932) is likendse identical with these, and that the 
source of the buffer secretion is the neck chief cells of 
the gastric tubules. 

To summarize: Pure gastric juice is a mixture of 
at least four independent secretions from the gastric 
glands. As yet we know nothing about the chemical 
composition of the secretions from the peptic and 
mucous cells. The parietal secretion has been shown 
to be an isotonic solution of practically pure hydro- 
chloric acid, thus finally resolving the old Pavlov-Rosc- 
mann controversy regarding the constancy of the 
gastric acidity in favor of the former. This is the 
first of the digestive secretions for which the chemical 
composition has been established. The normal varia- 
tions in the acid and neutral chloride concentrations of 
pouch juice are caused by a buffer-containing secre- 
tion which acts by both neutralization and dilution of 
the parietal fluid. It is suggested that the chemical 
composition of this buffer secretion is probably similar 
to that of blood plasma, so far as its inorganic con- 
stituents are concerned. Furthermore, it is probably 
identical ivith the dilution secretion of other investi- 
gators, and perhaps also ivith the mucoid secretion of 
Babkin and his associates. Finally, I believe that.we 
already have sufficient evidence to show that the buffer 
secretion plays a major role as an intragastric agent 
in the normal control of gastric acidity — more impor- 
tant even than duodenal regurgitation as an extra- 
gastric agent. As such, this secretion is of tremendous 
importance to clinicians and phi^siologists alike, and 
it deserves extensive investigation by both. 
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DISCUSSION 

DR. WALTER C. ALVAREZ (Rochester, Minnesota) ; 
I do not feel quite qualified to discuss such a technical 
chemical subject with my poor knowledge of chemistry. 
But, I will say this as one interested in physiology, it 
seemed to me for years that we were floundering around, 
many of us trying to learn something about g.astric secre- 
tion, using juice from the stomachs of human beings, 
mixed with food. God knows gastric juice is complicated 
enough without adding mixtures of food and whatnot to it. 

Imagine that this arm and hand of mine represent a 
gastric gland. Here near the bottom are the chief cells. 
Nearer the mouth of the gland are the mucoid cells; out- 
side of those cells are the parietal colls. As a physiologist, 
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I would like to know whut are the secretions of these 
several colls. 

In the p.astric juice one finds acid, pepsin, mucous, and 
other substances. Where did they come from? Which of 
the colls produced which ones of the different constituents? 

For years it seemed to me that wo physicians were 
fioundorinR around in a morass of ignorance because we 
wore ignoring the need for answering these important and 
basic questions. Then, one day 1 hai)j)cned to pick up the 
.lournal of Biologic Chemisti-j- for January, lfiJ-1. There 
I found an article by a man whom I did not know. In that 
article there was light on the subject of gastric acidity and 
plenty of it. .'\t there was the beginning of an answer to 
the questions that had been in my mind. 

.As I commonly do when a man’s writings gre.atly please 
me, I promptly made a pilgrimage to see him and found 
him to be a real fellow. His work and his thoughts ex- 
pres.sed in letters have been a big .stimulu.s to me ever 
since. I wish he could get back to thi.s work on gastric 
juice because be has the mental cquij)mont and the tcchni- 
c.nl training with which to tackle the problems as 1 think 
they should be tackled. 

2\’ow, why am I so intere.sted in learning exact details 
ns to the secretion of the gastric juice? Because, as some- 
one who has to treat peptic ulcer. I want to learn how to 
cut down the secretion of acid. How happy wo physicians 
would be if we could produce even temporarily hypo or 
anachiity in tiatienls with ulcer; (hen ni.any of our troubles 
would be over. 

fVc want to throw a monkey wrench into the machinery 
of acid formation, hut where are we to put it until wc 
know every stage' in the production of the acid; until we 
know the chemical prf)ce.s‘'e« that go on, and how those 
procc.=.sc.« are linked up with varying conditioim in the 
blood, such ns the amount of CO, chlori<les, etc. When we 
know all these details then we may see a place in which 
the insertion of a small monkey wrench can have a big 
effect in dccren.sing the st'cretion of g.istric .acid. 

DR. FR.A.VICLIN HOLL.A.XDKR (closing the discus- 
sion) : There is one particular point which 1 should like to 
emphasire in doling. The idea of a non-acid ga.stric secre- 


tion, of course, is far from being new’. However, as this 
concept has usually been adv'anced, it involves a secretion 
which contains only neutral chlorides but no buffer salts; 
that is, a fluid which causes the ordinary variations in 
gastric acidity solely by a process of dilution. ^ Now, the 
chief objection to this theory which has been raised in tile 
past is this, that there is as yet no evidence to indicate that 
such a flui<l can be secreted in sufficient quantity to be 
effective as an agent in the intragastric control of the 
acidity. I think the present is an opportune time to answ'er 
this argument. 

In the first place, proponents of an extra-gastric mech- 
anism of acidity regulation have sponsored Boldj’refl’s 
theory of duodenal regurgitation. But no such mechanism 
can operate in the isolated stomach pouch. Nevertheless, 
quantitative variations in acidity and neutral chloride con- 
tent can be observed to practically the same extent in 
pouches ns in intact stomachs. It follows, therefore, that 
.since .such reductions in acidity’ can occur in the pouch 
without the aid of an extra-gastric mechanism, there is no 
need for our invoking one in the case of the entire unoper- 
nted stomach. In other words, there must be some intra- 
gastric secretory’ agent which is claboi-ated in sufficient 
quantity’ to act in this way. 

In the .second place, the non-acid secretion which I have 
dc.sci’ihod today differs from the older notion of a dilution 
secretion in this re.spect, that it functions as an agent of 
acidity regulation, not only’ by’ dilution, but also by’ a 
proce.ss of neutralization. Consequently, comparing it with 
an equal volume of the simple dilution secretion, the reduc- 
tion in acidity’ effected by the former will be considerably 
greater than that caused by dilution alone. In other words, 
the bulfer secretion is more efficient and therefore even 
loss of it is required to regulate the acidity than of the 
other. 

Of cour.se, complete refutation of all arguments against 
the cxi.stencc of thi.s buffer .secretion must rest ultimately^ 
on its actual i.solntion and our learning more about it, par- 
ticularly the stimulatory’ mechanism by which it is formed 
in the normal course of digestion. 
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T here are many wlio feel with Iliir.st, Faber and 
Konjetzny, Ilenniiig ami Schindler tlmt gastritis 
is the most common stomach disorder. Great diflicul- 
tie.s are encountered when an efTort is made to diagno.se 
or clas.sify ca.se.s of gastriti.s, which liave not been 
proved by gro.s.s and micro.scopic .study of operation- 
room material. Only tho.se cases associated with ulcer 
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and cancer have had world-yvide scrutiny and even in 
these the a.ssumption of a primary gastritis has not 
been proved.f Stomachs extimined at autopsy, which 
have not been treated immediately after death bj’ the 
Faber formalin method, are of little v’alue for path- 
ological .study, and that method is little used. There 
remaims that largo group of patients upon whom a 
tentative diagnosis of gastritis is entertained whose 
stomaclis should not be removed by tlie surgeon and 
who do not go to necropsy.- A clinical suspicion of 
gastritis, based upon the existence of possible etiolo- 
gical factors, can only be confirmed by analysis of the 
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Fig. 1, Case 1. Marked improvement in gastric acidity fol- 
lowing treatment for lues, gastric lavage and tonsillectomy. 


The group of cases selected permit a studj of 
secretory behavior over long periods or illustrate 
changes in secretory status of particular interest. A 
lengthy period of observation in a few cases properly 
followed up should prove of more value than a much 
larger group followed for a briefer period of time. All 
of the secretory data have been obtained by the ordi- 
nary two-hour fractional gastric analysis, using the 
bread and water meal with or vdthout histamine. 


stomach contents, the gastroscope and study of the 
mucosal pattern by X-ray. Unfortunately interpreta- 
tion based upon any of these methods is subject to con- 
siderable error. There is great need for standardiza- 
tion and comparisons of the methods of diagnosis in 
cases followed for long periods. It is for this reason 
that we offer no apology for presenting a group of 
cases, in many of which the diagnosis of gastritis is 
not surely established, for critical review of the secre- 
tory findings. Most cases presented have been ex- 
amined gastroscopicallj’, and unquestionably in the 
light of our present knowledge many would make an 
unequivocal diagnosis of gastritis. We purposely omit 
the gastroscopic findings until we feel, with our en- 
doscopist, Doctor Tucker, more certain of the gastro- 
scopic diagnosis. X-ray studies of the mucosal pattern 
have been routinely carried out and indications of gas- 
tritis in the light of more recent work were frequently 
present, although thej'- were not always pathognomonic. 

The cases share commonly evidences of a “dirty 
stomach,” i.c., excessive gastric sediment in the fasting 
and lavaged stomach which microscopically showed 
large amounts of mucus, pus, bacteria and exfoliated 
gastric epithelium. The residua were always examined 
by one of us and not by inexperienced technicians. We 
realize, of course, that cases of gastritis may show no 
evidence of exudation, desquamation and infection by 
this method and likewise that the personal equation in 
the interpretation of the findings is considerable. 

In 18 cases special tissue block sections were pre- 
pared from the gastric sediment removed through the 
stomach tube by the method of Moffitt and the material 
stained, sectioned and studied in the same manner as 
pathological tissue sections. In only three of them, 
gastric tissue fragments were found which afforded an 
opportunity for detailed study. Although only 16 per 
cent of the cases examined in this way yielded satis- 
factorj material for study, we feel that the method 
may prove a valuable adjunct in the diagnosis of gas- 
tritis. (Foot Note). 


Foot Note Tcehntqur of scctioninfj gr^uncut of fjantnc itatthinffs 
After rccordinjr the dc‘?cpiption and amount of the fluid n small 

OUant>t> placed upon a slide and ob'*cr\c<l to dotorminc w nether 
there !■» cnoiwh mucus or other niscUI matter present to nllow the 
scflimcnt to form the nccessnr> Arm mass Ashen nclcd upon bj for- 
maldch>t!c and also to obtain Information in rejrani to the character of 
the setlimcnt. whether mucoid, hcmorrhnpic. bjUar>, amorphous or 
jrrantilar for it Is pccessnrj. In case of the latter two, to add n little 
rclatin to hold the amorphous or Rranulnr matter in a mass. 

One drop of ten per cent jrclatln solution is added to each two cubic 
centimeters of the fluid i / t 4 

The fluid IS then ccntrifuRCil at a hinh rate of spcesl (about 4000 
resolutions per minute) for one-half hour. This causes the aediment to 
he tiphtl> packed in the bottom of the tube The KUpernatent fluid is 
discnnletl and the tube fillctl with formaldehyde (je<^ formaline). 

A narrow, flat, flexible applicator is passed about the plucr of 8 e<li- 
ment to loosen It from the rlns-s so that the hardoninc action of the 
formaldch>de will berm prompll>. ,.,14 . 

The formaldohjde is allowed to act upon the sediment for a -week 
helm: chanre^l at the end of twentj-four hours and once or twice later 
The hartlenct! swlmient caked in the bottom of the tube is worked 
ltx!rte b> means of the metal applicator laklnr care not to break it. It 
is then treated ns thouirh it were a section of tissue— pnssc<l through 
the alcohols, ether and absolute alcohol, thin cclloldin, thick cclloldm, 
mounted in cclloldin, r octloncd and stalnwl w ith haemntoxylin and eosln^ 
Celloldfn is usetl fn preference to paraflln ns prarular sediments 
trenemll) drop out durinjr sectlonlnr: when the latter is used 

An> floatlni: murold masses which do not contrlfupe to the bottom of 
the tulx- — an»l these arc noUc frerjucntly encountore<l — are treated just 
ns are the hnrdcne*! sefllment masses 


GROUP I— CASES OF POSSIBLE GASTRITIS 
WITH REDUCED OR ABSENT ACIDITY 
SHOWING INCREASED ACIDITY 
AFTER THERAPY 

Practically all observers are agreed that there is a 
tendency toward reduction in gastric secretion as 
measured by gastric analysis in chronic progressiie 
gastritis. Hurst attributes the reduced acidity to 
degenerative changes in the oxyntic cells, obstruction 
to the intracellular canaliculi by swollen cells and an 
excessive secretion of mucus which neutralizes the acid 
to a slight extent and blocks up the mouths of the 
secreting tubules. Henning found either hypo or 
anacidity in 68 per cent of stomachs showing evidences 
of chronic gastritis by gastroscopy. Faber feels that 
the development of achlorhydria is primarily depen- 
dent upon the gastritis per se and may develop in any 
stomach regardless of the previous acid level. Hurst 
favors a constitutional hypo-acid diathesis as an impor- 
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Fig. 2, Case 22. From achlorhydria to normal acidity after 
gastric lavage and sinus treatment. 
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Fij 3. ?3 DitaSfd ttcnasfi gr.iriuaify rfdiicerf In sire with hypochlorydrla chanciInQ to normal acidity during treat- 

ment for gastritis with lavage. 


far.i cnri-ntioiiiiJF fiilhHiK**. n>‘'Un;''- tlint tur.v 
I'f-Tr till is. dividual' u'Hli ti.'* i*ii!!‘'(itiilifiii;il "hj j«).;icid 
dia'liC'i*” and a vith tmim."! acid * K'uMi.'illy d*-- 
vrl'tp r.cldarhydtia a a rc.iil! nf y.'.'-lrit)*', tlaini- 
inj: ll'.al flic ‘‘inl-'.in" }i>}i'‘'hlfirii><iri:i r<nii<i.“ tiicir 
ffnrr.acli rnurr a imuc ItrtMc tr injuo and jc i ni.-mi r.f 
dr’mat'c fnlinwini' iti' lilt. 

Hur--t tiajni- f'< J.r.vc l/Kiuyhi aicuiJ ;i jdmi) nf arid 
in i'h !>' r c<iif of hi* < of a« Idorliyiii ,‘a l»y fr<'i*- 
nTif din.'frd mv.aid A yr'iiiji of r;i' t ; hii'. 

!„ . r. f< !< "ti-*! to !ilU'fr„;c n!ij)roi,i iia tit iii ti,c <■' r:- !<ir> 
If.fl fo!!fr.vjny %ari'>ii' llii raj < ulir ay* nt'. 

fV»r /, V. JJ . a rd/ f* a.a!' . J'' jciir' < f iir* , .a*]- 

C'lf.*'') S’fjit'nVxr 12, 12 t*. tcfr.ii'i nf ix- tpr.inilial 

rj *y.i'trir di<*.n ^ <f I'. <i liiiratin!). Hit U'c.- •'ir- 

lii'-'T, hi'd rrcirf!;. i-rmfr*' r.ry.it!--*- nf!< i' tfafintn! for a 
jniic'ns (if "f*'rniii:i !'»rtininl iii!iiiny> ” cn- a l*¥int. 
SJrili*, rtijdii }.y;x rt/ a-ir n, oitMiiy, n)!!d !i% 
dixs-j-tt t/.n-:!* itnd I'cntid rarir**, 'IJic *'dif!trf(l ft*im tli* 
f.a'tiny iii'.d I,"!'. <! ‘t'lm.-ti! »;iyy<-t<d nnicn-.a! inilninm.i- 
ti' n. Tb*- X-iiiy I % idi-i.rc f,f yi(<-inti* w.n- lint ci'iiv inctnir. 
Tb'< arid ctirit* fmm Srp!<mlxr, 3!Ui:, to .lamiary. IP'If*, 
fbowid nil txtr<rn»- liypftxJdnrlijdtit). A nnrmnl nrjility nii- 
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4, Cate 16. From hypochlorhydria to hyper.icldity 
*ffer gastric lavage and extraction of teeth with return to 
hypochlorhydria after discontinuing •‘gastrltlB’’ therapy. 


jxnnxl in .tunc. HKir*. aftiT 2 yo-nre of tro.'ilinent, including 
.'iiitiimlir til* rapy from .Spril, J!i.'53, to .Tune, 10.31, p.nctritiB 
ni.oniiyriiH nt with froquent fiicmiinitic l.nvnfre stnrtinfr iu 
A'nni-t. nnd ti>n''iliectoi)iy in .Tammry, 103.5, (Fipt. I). 

f’**'*' -A .s, li., n -.iliitc yirl. 17 yeni.s old, ."bowed a 
tlnnrc in !iri<t*->ry 'tatu'. from an apparent achylia (with- 
out hi'tiinnne) to normal acidify vilhin 3 months .aft'.;r 
-inii’- drainayc iiml no'-p .ami throat treatments (Fip. 2) 
for inaMlIarv •-ininiti'- nnd chionic ethmoiditis with post- 
li'i’-al dcrhaiyi' N;iu«ea, early postprandial distress, nnd 
jimueMii disappt ai I d Mith the return of acid nnd the 
pitcnt raimsl in ueiyht. The accompanyiiu: illustration 
an unusually smooth muco'-al pattein. The yastric 
"(iiimn! u.i' neh m cdls, muetis and haeteria. 
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Fig. 5, C.Tce C. Achlorhydrl.n to norm.at acidity with vlt.amlnc 
“D" .and hydrochloric .acid. Thcr.apy discontinued with 
cubsequent anemia and hypochlorhydria. 
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Fig. 6, Case 17. Hypochlorhydria to normal acidity in a pellagrin on vitamine “B.” 


Case 2S, M. B., a colored female, 34 years of age, showed 
a tremendously dilated stomach without ascertainable 
cause and hypochlorhydida in June, 1933. Bouts of nausea 
and postprandial fullness had been recurring for several 
years. Studies revealed hypothyroidism and hypertension. 
Therapeutic lavage was given from April to September, 
1033. The stomach gi-adually decreased in size and the 
gastric analysis showed a hyperacidity in July, 1034, (Fig. 
3). Evidence of gastritis was suggested by examination 
of the stomaeh contents and study of the mucosal pattern. 

Case IS, A. JI., an Italian female of 21 years, showed an 
extreme hypochlorhydria in July, 1933. The acidity gradu- 
ally mounted to a slight hyperacidity in 4 months (Pig. 4) 
following therapeutic gastric lavage and extraction of ab- 
scessed teeth. Re-examination after a year’s absence from 
the clinic showed a lowering of acidity which started to 
mount a .second time upon instituting glandular therapy 
for hypothyroidism. X-ray evidence of gastritis was lack- 
ing but the stomach I’esidua were suggestive. 

Case C, H. S., an asthenic, under-nourished nurse of 26 
years, shows an interesting type of secretoi'y behavior 
during a six-year period (Fig. 5). In March, 1930, there 
was an apparent achylia (no histamine), the gastric 
rc.sidue containing many pus cells and ph.agocytes. The 
stomach films were unsatisfactory, Vitamine B, hydro- 
chloric acid and a high caloric diet wore followed by hypo- 
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Fig. 7, Case 25. Apparent achylia to hypochlorhydria follow- 
ing splenectomy and “gastritis” therapy including lavage. 


chlorhydria in January, 1931, and normal acidity in No- 
vember, 1931. At this time the amount of cellular and 
mucoid sediment had increased. In December, 1933, after 
cessation of therapy, the acid curve was lower and a moder- 
ate anemia developed. In spite of iron and vitamine B 
with improvement in the blood-count, the acid curve was 
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Carciiasp a sm. 

Fig, 8, Case 14, Cardiospasm with gastritis with desquama- 
tion of sizable mucosal fragments. 
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Fig. 9A, Case 14. Fragment of gastric mucosa (X32) aspir- 
ated through open tube gastroscope. 


still lower in May, 1935, and remained low. X-ray in April, 
1936, was very suggestive of gastritis. Etiological factors 
may have been diseased tonsils, frequent chronic “colds” 
and chronic constipation. The patient gained 30 pounds 
in weight during the six-jmar period. 

Case 17, D. S., a typical alcoholic pellagrin, over 50 
years of age, with evidence of multiple type of deficiency 
disorder is included to illustrate the return of gastric 
acidity to normal after administration of -sfitamin B. Liver 
was purposely withheld (Fig. 6). 

Case 25, M. L., Jewish male, 22 years old, illustrates an 
improvement in secretory status following splenectomy for 
typical Banti’s disease. The gastric analysis showed an 
apparent (no histamine) achylia previous to splenectomy 
(Fig. 7), which occurred March 24, 1933. Two months 
later gastric rennet was present but no acid after hista- 
mine injection. Tri-weekly gastric lavage was given from 
May until August, 1933. In early July, acid appeared 
only after histamine injection. In June, 1934, the gastric 
secretory status was the same (achlorhydria with ordinary 
meal and hypochlorhydria after histamine). From June, 
1934, to May, 1935, bi-weekly gastric lavage was carried 
out. From- February until October, 1935, the stomach 
secreted acid without histamine. The secretory status im- 
proved from an apparent achylia to a true hypochlorhydria 
after splenectomy. 

Case H, K. D., an Italian female, 34 years of age, is of 
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Fig, 10, Case 13. Probable gastro-duodenitis with normaf 
acidity developing achlorhydria in spite of “gastritis” 

therapy. 


special interest because of cardiospasm of four years dura- 
tion with dilatation of the esophagus. She consumed 
alcohol in moderate amounts and had several abscessed 
teeth. The stomach films suggested a possible gastritis of 
the proximal one-third of the stomach. Gastric acidity 
changed from a slight hypochlorhydria to normal acidity 
during one year (Fig. 8). The gastidc sediment showed 
excessive amounts of mucus, pus cells and bacteria. Ma- 
terial, aspirated through the open tube gastroscope and 
prepared by the method of Moffitt, yielded tissue frag- 
ments of sufficient size and character to justify a diagnosis 
of gastritis (Fig. 9). 

Histological Description. — The section shows three frag- 
ments of gastric mucosa and hyaline blood clot. The sur- 
face epithelium of the mucosa is missing, being covered by 
a fibrinous exudate in some places and in others a thin 
cuticular border. The alveolae are dilated by retained 
mucus (goblet cells) and degenerated and their lumena 
filled with protoplasmic-cell remnants and mucus. Many 
of the nuclei at the bases of these cells have sui'vived. The 
cells of the neck portions of the glands show no advanced 
changes. In the deeper portions of the glands, the cells of 
some are in fairly good condition while in othei’s various 
degrees of cloudy swelling or albumenoid degeneration are 
observed. The chief cells are more affected than the 
parietal cells. In some areas the glands are fragmented 
and scattered about in the tunica propria. The tunica 
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Fig. 11, Case 9. Probable prolapsus and antral gastritis 
with hyperacidity. Showing progressive diminution of acid 
in spite of “gastritis” therapy and ablation of dental foci. 
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Fig. 12, Case 10. Progressive pyioric obstruction in association with hypochiorhydria due to pyioric uicer or stenosing 

pyloric gastritis. 


propria or corium of the mucosa is degenerated in places 
and the seat of old hemorrhages. In other places it 
is densely infiltrated with wandering cells, plasmacytes 
greatly predominating instead of the lymphocytes which 
arc noimally present in this lib ro reticular tissue. 

Comment: It is conceivable that the cardiospasm 
may have resulted from an infiltration of the nerve 
plexus in the terminal esophagus secondary to an 
csophagogastritis in much the same way which Hurst 
has accounted for some cases of “achalasia” of the 
cardia from infiltration of Auerbach's plexus in syphi- 
lis. The patient did not have tuberculosis or syphilis 
or any appreciable anemia. Two other cases of cardio- 
spasm are being followed with clinical and laboratory 
evidences of gastritis. 

DISCUSSION 

The diagnosis of gastritis in this group, which share 
commonly an improvement in .secretory status, is 
largely dependent upon examinations of the gastric 
residue and lavage fluid. We do not agree with Hurst 
that excessive mucus alone is pathognomonic of gas- 
tritis any more than we would designate all cases 
“colitis” because of mucus in the colon. Indeed caution 
is neces.s.ai-y in the interpretation of microscopic evi- 
dence of inflammation and desquamation in terms of 
gastritis unless the sediment is excessive and not due 


to oral or duodenal influx. X-ray evidence of gastritis 
was suggestive in cases 17, 22, 23, 6 and 14. Needless 
to say, many cases of proved gastritis may show little 
by ordinary X-ray e.xamination. 

These cases illustrate the various agents which may 
be responsible for improvement in the level of gastric 
acidity. Gastric lavage, two or three times weekly, 
was used in 4 cases. Sinus drainage and treatment 
were followed by a change from apparent achylia to 
normal acidity in one case. A cleaning-up of dental 
foci may have had a beneficial effect in one and tonsil- 
lectomy in another. In 2 cases improvement in 
the secretory status followed the administration of 
vitamine B. One was an alcoholic pellagi'in. The 
other patient gradually showed a return to normal 
acidity from an apparent achylia while taking yeast 
and hydrochloric acid. This apparent response to 
vitamin B is of intei'est in view of the recent inability 
of Alvarez ct nl to reduce gastric acidity in normal 
people by deprivation of vitamin B, for six weeks. It 
would be interesting to repeat their experiments on 
patients with gastritis. It is possible that e.vcossive 
amounts of vitamin B, are essential to the maintenance 
of acid in these cases. The improvement in secretion 
following splenectomy for Banti’s disease in one 
patient and the probable benefit from antiluetic treat- 
ment in another is readily understood. 
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Fig. 13, Case 3. Dilated stomach with achlorhydria in man of 78, suspected of carcinoma in 1931. Showing gradual return 
of stomach to normal size and development of histamine refractory achylia during 4J^2 years. 


The most significant finding in this group of patients 
is their youth. All were under thirty-five except the 
alcoholic pellagrin and the leutic patient. In 1932, we 
reported 65 cases of achlorhydria by the ordinary two- 
hour Rehfuss fractional gastric analysis, which wei’e 
subsequently tested tvith histamine Only five of this 
gioup under age thii-ty showed achlorhydria after the 
ordinary analysis and only two of the five had a true 
achylia gastrica after histamine injection. Three cases 
in this present series with apparent achlorhydria were 
under age 26. None was proved to be truly achylic 
and all responded to tieatment. This reflects our usual 
experience Absence of both acid and enzyme after 
histamine injection is exceedingly rare under age 30 
and apparent achylics (without histamine) under age 
30 usually show a secretory response to histamine and 
a clinical response to gastritis treatment. If a diathesis 
for achlorhydria exists, all evidence certainly indicates 
that it does not often become manifest until age forty 
or later. Experience with achlorhydria and hypo- 
chloihydria in j’outh indicates that attention paid to 
the ablation of foci in the nose and throat and mouth, 
stomach rest, lavage, vitamine B, and attention to 
other etiological factors which may be responsible for 
gastritis, offers an excellent chance of improvement 
in the secietory status and clinical condition of the 
patient. 


GROUP II— CASES OF POSSIBLE GASTRITIS 
WITH LOW OR DIMINISHING GASTRIC 
SECRETION 

For purposes of comparison, it should be of interest 
to study a group of patients without true achylia, who 
failed to show improvement in gastric secretion on 
appropriate treatment. 

Normal acid to hypochloihydiia. Case 13, S. M., an 
Italian male, 38 years of age, complained of early morning 
and early postpiandial epigastiic distress foi two years. 
He gave a histoiy of malaria in 1911 and of gross dietary 
indiscretions and showed maiked dental sepsis. The fast- 
ing gastiic contents suggested diffuse mucosal inflamma- 
tion with micioscopic food remnants, and the loentgen 
diagnosis was gastro-duodenitis. . Noimal gastric acidity 
in December, 1932, was gradually replaced by an extreme 
hypochloihydria during the next year (Fig. 10) in spite 
of symptomatic relief by occasional gastric lavage, smooth 
diet and hydrochloric acid. 

Case ff, J. L , white male, 38 yeais of age, gave a history 
of nausea, vomiting and epigastiic distress and possibly 
hematemesis at irregular intervals for 6 yeais. The past 
histoiy revealed attacks of scarlet fever, influenza and 
quinsy Apical dental abscesses, pyorihea and diseased 
tonsils weie piesent. The gastiic lesidua weie suggestive 
of gastritis and slight delay in stomach emptying. X-ray 
pointed toward a prolapsus of the gastric mucosa through 
the pylorus A progressive depiession of the secretion 
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Fig. 14, Case 31. Pulmonary tuberculosis with X-ray evi- 
dence suggestive of gastritis with an apparent achlorhydria 
changing to histamine refractory achylia. 


t'uive occuircd between Fobiuary, 1932, and August, 1931, 
(Fig. 11) in spite of a modified ulcei legimon and removal 
of dental foci. 

Comment: These bvo cases have in common the 
factor of age, normal acidity on admission, slight delay 
in stomach emptying, excessive mucoid and cellular 
gastric sediment, the absence of a circumscribed 
gastric or duodenal lesion and symptomatic relief on 
a gastritis regimen. Both exhibited a striking and 
consistent trend downward to the point of definite 
hypochlorhydria 

GnsU ccUima mith hupochlorhydria. Case 10, D. V., a 
colored female, 33 ycais of ago, appeared in August, 1934, 





Fig. 15. C.ise 27. Hypochlorhydri.i to hlsLiminc refractory 
achylia In 4 ye.^rs with return of enzyme after histamine 
8 months later. 
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Flg. 16, Case 4. Hypochromic, microcytic anemia with gas- 
tritis and histamine refractory achylia showing the antici- 
pated failure of secretory response to "gastritis” treatment. 


complaining of abdominal pain, nausea and vomiting since 
June. Gastric extractions and X-iay studies suggested 
gastritis in a dilated retentive stomach without evidence 
of a circumscribed lesion. Gastric analysis shoived a hypo- 
chlorhydiia (Fig. 12). Possible causes for gastritis com- 
prised seal let fever, rheumatic fever, frequent attacks of 
tonsillitis, influenza and abscessed teeth. Hospitalization 
on an ulcer regimen improved stomach emptying and lend- 
ered her symptom-free. Symptoms recurred in December 
and became progressively those of pyloric obstruction, 
practically complete by X-iay m January 80, 1935. A 
gastroenterostomy was porfoimed Februaiy 18, 1935. A 
stenotic pyloric ulcer was lepoited by the surgeon. Carci- 
noma of the stomach had been suspected. 

Comment: It is of interest to speculate concerning 
the sequence of events. Those who favor a primary 
gastritis to account for hypochlorhydria and ulcer 
would undoubtedly point to the history of multiple 
streptococcal infections to support the contention of an 
antecedent pangastritis. Others might postulate that a 
constitutional hypo-acid diathesis accounted for the 
hypochlorhydria and rendered the stomach more sus- 
ceptible to gastritis. A third possibility would grant a 
primary pyloric ulcer developing in an hypo-acid 



Fig. 17, Case 4. Moffitt preparation of gastric sediment 
aspirated through stomach tube, showing columnar epithe- 
lium in palisade arrangement In a field of mucus. 
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Fig. 18, Case 7. Enlarged stomach with hypochromic 
anemia gradually changing from an hypochlorhydria to an 
histamine refractory achylia in 414 years. 


stomach, the gastritis being dependent upon gastric 
stasis secondary to the ulcer. Somewhat against the 
latter argument is the rare association of juxtapyloric 
ulcer and hypochlorhydria. The case illustrates very 
well the difficulty of deciding between a primary gas- 
tritis (Faber), gastritis conditioned by a hj'po-acid 
diathesis (Hurst), and gastritis secondary to gastric 
retention. 

Ca'jc S, P. B., male, 78 years old, was admitted in De- 
cember, 1931, complaining of early postprandial epigastric 
distress for one year. Factors considered of etiological 
significance were frequent respiratory infections, a fond- 
ness for highly seasoned foods, diseased tonsils and arteri- 
osclerosis. A provisional diagnosis of cancer near the 
pylorus was based upon his ago, a short history, marlcedly 
enlarged stomach and an achlorhydria with highly cellular 
mucoid gastric residue. Operation was refused. The 
stomach decreased progressively in size and the patient im- 
proved symptomatically and in March, 1936, (4tL> years 
later) was still canying on. In January, 1933, he shoived 
acid after histamine injection, which steadily diminished 
to a true achylia in March, 1936, (Fig. 13). 

Comment: Another case of marked secretory de- 
ficiency in as.sociation with extreme enlargement of 
the stomach, differing from the preceding case in that 
gradual reduction in stomach size occurred with 
stomach rest. Comparable curves after histamine show 
progi-ession downward to achylia from Januaiy, 1933, 
to March, 1936. Because of the absence of stomach 
symptoms until 77 y-ears of age, it would ajipear that 
this belated achylia probably developed on the basis of 
an arteriosclerosis -with secondary gastritis. It is con- 
ceivable that the tremendous dilatation on admission 
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Pig. 19, Case 5. Typical hypochromic microcytic anemia 
changing from hypochlorhydria to normal acidity with 
"gastritis” treatment including lavage and tonsillectomy. 


may have been due to a pyloric gastritis. Indeed both 
of these cases and Case 23 of the preceding group ina.y 
represent examples of the stenosing type of gastritis 
described by Boas, Konjetzny and Faber. 

True achlorhydria to true achylia. Case SI, E. M., 
Jewish male, 36 years of age with active pulmonary tuber- 
culosis, slightly enlarged spleen and possibly early ilea- 
cecal tuberculosis, also had diseased tonsils and abscessed 
teeth. The gastric sediment suggested gastritis. The 
roentgen mucosal pattern in March, 1934, showed greater 
curvature -markings which had increased in depth and 
irregularity in July, 1935. At this time the greater curva- 
ture showed definite speculization, a type of mucosal dis- 
tortion, which we feel is most suggestive of gastritis. In 
August, 1933, a true achlorhydria was noted (rennet posi- 
tive). Finally in March and in June, 1935, even rennet 
failed to appear after histamine injection — a true hista- 
mine refractory achylia (Fig. 14). 

Case 37, N. S., a white male of 65 years, complained of 
vague distress, pyrosis and regurgitation soon after meals 
for three years. Oral sepsis was marked. He showed ex- 
cessive quantities of fasting gastric mucoid and cellular 
sediment. He responded slowly to a gastritis regimen but 
showed a trend downward in gastric secretion from hypo- 
chlorhydria (Sept., 1929) to true achylia in November, 
1933. In July, 1934, rennet reappeared after histamine 
(Fig. 15). 

DISCUSSION, GROUP II 

This group ns well as the preceding one illustrates 
nicely the mechanism of changing gastric secretion. 
The trend downivard is almost always gradual. In 
this group the secretory status diminished often in 
spite of clinical improvement and the recovery of 
gastric tonus. The first two cases (13 and 9) started 
from normal and i-eceded to hj'ponormal in one and 
three years. Three cases illustrate the final stage of 
development of true achylia (3, 21, 27). The two older 
patients (56 and 78 years) slowly progressed to 
achylia in spite of clinical improvement. Proof is again 
presented to support the primary disappearance of 
acid with a persistence of enzyme secretion for some- 
time afterwards. Improvement rarely occurs after the 
development of histamine refractory achylia. If it 
does, the secretion of enzyme without acid may occur, 
as in Case 27. The time required for the development 
of a true achylia is ivorthy of emphasis — years 
were required from extreme hypochlorhydria to true 
achylia in Cases 3 and 27. The gradual depression of 
secretion over a period of years favors the conditioning 
influence of gastritis. 

The age of the patient seems to be an important 
factor. Four of 5 patients with diminishing secretion 
were over 38 years of age. The other was only 35 
years old but had advanced tuberculosis. After age 
40 or thereabouts secretoiy response to treatment is 
less apt to occur. Whether this is due to the progres- 
sion of the gastritis, decreasing blood supply, or a 
middle-aged hypo-acid diathesis, as suggested by the 
hypo-acid trend in anemic families, remains to be 
shown. 

Lavage preceding gastric analysis has not proved as 
successful in immediately raising the acid level as 
Hurst reports — here again the age factor is significant. 
The degree of response both to histamine and lavage 
seems to diminish with age. It is noteworthy in the 
entire group of cases that acid I'esponse to histamine 
in the apparent achlorhydrias may be delayed — often 
until the second hour. This is mentioned because in 
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Fig. 20, Case 8. Hypochromic, microcytic anemia changing 
from normai to extreme hyperchiorhydria foiiowing “gas- 
tritis” management with iavage. 


normal stomachs the maximum increase occurs from 
15 to 30 minutes after injection. Obviously a diagnosis 
of histamine, refractory achjdia cannot be made in 
cases of gastritis unless the test is continued for the 
full two-hour period. 

Several of these cases emphasize the necessitj’ for 
paying more attention to gastric retention as a pos- 
sible cause for the gastritis — a factor which may ac- 
count for the high incidence of gastritis in association 
with ulcer. Cases 13 and 9 tend to support Hurst’s 
contention that antral gastritis is not necessarily asso- 
ciated with hyperacidity. 

GROUP III— HYPOCHROMIC, MICROCYTIC 
ANEMIA 

In 1909, Faber described "simple microcytic anacid” 
anemia and in 1913 he mentioned a typical case of this 
disease, which showed a characteristic follicular gas- 
tritis at necropsy. He has recently expressed the 
opinion that the gastritis causing the anacidity may in 
some way account for this type of anemia which 
usually responds to iron. Achlorhj’dria seems to be 
accepted as a necessary concomitant in the diagnosis 
of this type of anemia in many quarters. A group of 
cases arc briefly reviewed in order to illustrate the be- 
havior of the gastric acidity. 

Cane //, M. G., a white Italian multipora, 40 years of age, 
complained of early postprandial epicastric distress and 
weakness. Factors held responsible for the gastritis were 
influenza, overindulgence in coarse, highly seasoned foods 
and coffee, frequent attacks of tonsillitis, multiple dental 
foci, chronic pansinusilis, nasal polyps, chronic postnasal 
discliarge, and jaundice with a recent pregnanc.v. Repented 
gastric lavage exhibited gastritic sediment. Tissue sections 
prepared from the sediment showed excessive desquama- 
tion of surface epithelium and deeper glandular elements 
(Fig. 17). X-ray of the stomach was essentially negative. 
In February, 1933, the erythrocytes were 3,210,000 and the 
hemoglobin 49 per cent. Frequent gastric analysis showed 
a true achylia gastrica which pcr.sistcd in spite of therapy 
directed toward a possible gastritis (see Fig. 16). 

Case 7, M. jMc., a white female, apoeared in (Ictober, 
1931, at the age of 46, complaining of alternating diarrhea 
and constipation, anorexia, morning nausea and retching. 
No ctiologic factors for gastritis were elicited except for 
marked dental sepsis for which treatment w.as refused. 
X-ray showed a markedly dilated stomach with greater 
curvature serrations and irregularity. The gastric sedi- 
ment wa.s suggc.stivc of gastritis. In Juno, 1934, the 
erythrocytes were 4,140,000 and the hemoglobin 55 per 
cent. X-ray at this time showed marked reduction in 
stomach size. 


Comment: The case demonstrates a gradual reduc- 
tion in gastric secretion from a marked hypochlor- 
h 5 'dria in 1931 to a histamine refractory achlorhydria 
in June, 1935, and finally a true achvlia in lifarch 
1936, (Fig. 18). 

Case 5, G. S., a colored female, 28 years of age, free from 
gastro-intestinal complaints, was first seen in July, 1933, 
She gave a history' of excessive indulgence in hot and 
highly seasoned foods, and had infected tonsils and dental 
caries. The blood count showed 4,340,000 erythrocytes, 40 
per cent (7.0 gm.) hemoglobin, 5,300 leukocytes, a volume 
index of 0.76 and an average red-cell diameter of 6.2 
microns. The blood cholesterol was 300 milligrams and 
the basal metabolic rate minus 3. The gastric sediment 
was suggestive of gastritis. The X-ray was essentially 
negative. The special tissue prepai-ation of the gastric 
sediment was of no significance. Recurring bouts of 
dysphagia developed soon after treatment was started. 

Comment: Startling with a marked hj-pochlorhydria 
the secretory trend was definitely upward. This may 
have been due to stomach rest, therapeutic gastric 
lavage or remava! of diseased tonsils (Feb., 1085). 
The anemia responded satisfactorily to iron (Fig. 19) . 

Case 8, M. C., an Italian female, 39 years of age, w.is 
first studied in July, 1934, giving a history of typhoid 
fever, frequent sore throats, chronic ethmoiditis, long- 
standing constipation, and having grossly diseased tonsils. 
The blood-count showed 3,100,000 red-cells, 30 per cent or 
6.2 grams of hemoglobin, i-eticulocytes 0.6, volume index 
0.7, average size of red-cells 6.7 microns. Lavage caused 
the recovery of excessive gastritic sediment. The stomach 
films were negative except for a serration of the proximal 
half of the greater curvature. A normal acidity was 
present in July, 1934. The patient was given therapeutic 
lavage at frequent inteiwals, put on a smooth diet, the 
bowels were regulated and iron therapy started. In JIarch, 
1935, the acidity curve was that of a grade 3 hyperacidity 

(Pig. 20). 

Comment: The case illustrates the occurrence of a 
typical hypochromic microcytic anemia with a normal 
gastric acidity changing to a high-grade hyperacidity 
after the institution of therapy directed toward a pos- 
sible gastritis and treatment of the anemia -with iron. 

Case F., M. G., a colored female, age 31 years, was first 
seen in January, 1933. She was free from gastro-intes- 
tinal complaints and was being followed in the medical 
clinic for symptoms attributable to anemia. The red-cells 
were 4,830,000, hemoglobin 55 per cent, or 9.5 grams, 
leukocytes 4,000, reticulocytes 0.3 per cent, volume index 
0.75 per cent, Wassermann positive. The stomach acidity 
was normal and the fasting and lavage sediment suggested 
gastritis. The Moffitt preparation of the sediment showed 
neutrophils, degenerated cells from the gastric mucosa and 
nucle.ir remnants. The anemia responded to iron. In 
April, 1935, she was placed on therapeutic lavage and the 
tonsils were removed. In February, 1936, re-ray indicated 
a slight tendency toward irregularity of the greater curva- 
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Fig. 21, Case “F.” Hypochromic microcytic anemia v/lth 
normal acidity and hyperacidity. 
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im-o of the stomnch, supKesti%-e of Kostritis. The snstnc 
aciditv curve mounted in June, 1031, then returned to 
normal (Fifr. 21). 

DISCUSSION, GROUP III 
Five female r^Rit'nts with hypochromic microcytic 
anemia are presented in order to emphasize the fre- 
micnl occurrence of all varieties of gastric secretory 
Lhavior in this type of anemia. The three younper 
natients had normal acidity. Three other patient.s have 
been followed with typical hypochromic microcytic 
'inemia. oripinally havinp a normal acidity, who sub- 
acnucntlv became achlorhydric. They were not in- 
cluded in this group because special c.vaniinntions for 
oastritis were not performed. Cases 5 and S show that 
actual improvement in the acidity level may follow 
treatment in the younger ape group. Case with an 
extreme microcytosis started with a definite subnormal 
aciditv and later liad normal secretion. The status of 
this case is further fortified by the development of 
dv.snharia. simuhitiiip a Plummer-Vinson syndrome 
without achlorhydria. The two older patients. Cases 
.} and 7. showed a low secretory level, one gradually 
developing a true achlorhydria after -I years and the 
other showing a true achylia from the start. The 
sccretorv b»liavior in these cases does not support the 
pathogenetic importance of a primary achlorhydria in 
hypoclironiic. niionK'viic jtiU'iniiL 

The cases were scgii'gated from material considered 
clinically to have gastritis, although the proof of the 
ga.striti.s was not always irrefutable. .All had an ex- 
cessive amount of gastric scdinnuit in the la.sting 
residuum and after astringent lavage. Roeiitvpm evi- 
dence wn.s not striking but was suggest<'d in Cases 8. 

7 and F. Hi.stologic study of sections prepared from 
the ga.stric t ediment .suggested exce.ssive de.s(|uaniation 
and degeneration of gastric mucosa in Cases 1 and F. 
The elevation in gastric acidity in Ca.ses o and S would 
be considered by Ifur.st and Faber as evidence strongly 
suggestive of an underhing gastritis. The very 
gradual tlejires-'ion in acidity over a lour-year period 
in Ca'-e 7 corre.sponds to the manner of development 
of achlorhydria in gastritis dcx-cribed by I'aber. 

The group analysis suggests a common f.actor of 
g.'istritis and supports, in som<‘ measure, the contention 
of Faber that the anemi.a results from a iirimary 
gastro-duodenitis interfering with the elaboriition of a 
.spMific antiiiiiemic factor. 'I'his mechanism would ex- 
plain the fre(iuent .absence of achlorhydria until the 
gastritis has become geiienil or until the gastidtis has 
dccrca.sod the utilization of vitamine B, sufliciently to 
interfere with norm.al-acid secretion. 'I'he "gastritis" 
theory doe.s not sufliciently explain the sex peculiarity' 
of the .'memia .'ind our cases strongly suggest a con- 
comitant thyroid-ovarian dysfunction, which must be 
woven into the pjittern of hypochromic, microcytic 
anemia before if is comph'te. Nevertheless, we feel 
that complete therap.v mu.st include attention to the 
gastritis which is probably ,'ilmosl iilways present. 
There is nothing in the study of those eases which 
refutes the existence of .an underlying familial or 
constitutional diathesis accounting for an increased 
suscoj)tibility to either gastriti.s or anemia or both. 
Indeed, this may constitute the connection with the 
endocrine system and .'iccount for the dilferenee in 
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secretory behavior which seems somewhat related to 
the age of the patients. 

SUiMMARY 

Tta smolory ten 

wllh ..UCECstivc clinical “ mirth, to C years. 

J yylth 

primary rvcrc divided 

For i.ur,».se ‘S 'item,, or reduced 

into 3 groups. (1) th . c;ecretory status 

acidity. '^r?2)"those with low sustained or 

fcllowiiiR ti’Ctitmcnt. y - /q"\ fri’nim 

histamine refractory achylia, but the chances of a sus- 
t.aincd elevation in secretory status ^ 

the degree of secretory suppression originally encoun 
terod Clinicid imiirovemeiit usu.ally par.allels increased 
secreiion in the hypo-acid group but may occur n 
many cases in which no elevation in the secretion cui\e 

^"Tlm’mSt important factor inlluencing the secretory 
resMiSi" to thiapy is that of age. States of reduced 
secretion, except true achylia, occurring in patients 
under Ho vears of age freiiucntly show improvement. 
After the' age of 10, such improvement is less com- 
monlv encountered. The amplitude of the 
sccretorv excursion after histamine in.iection or 
hwige in hvposecretion states is likewise c 
after age JO. If a hypochlorhydric or achloihydiic 
exhsts. it must remain latent^ in most in- 
s nces until middle life. The relative significance oi 
gasU'Uis and of a so-called hypo-acid diathesis in 

achlorludria is diseus.sed. 

The trend upward in acidity in hypochlorhy di i.i oi 
achlorhydria may occur very rapidly, ^ 
<lownward is usually very slow and method c.i . Lvi 
deuce is lu-esented to indicate that true achyli. n ay 
not occur until many years after the acidity has st.arted 
to fall The secretion of gastric enzymes practic.ally 
always persists for a time after acid secretion has 

The resjionse to histamine injection may be delay ed 
much beyond 30 minutes in cases of chronic gastritis 
with apiiareiit achlorhydria. _ 

Three cases are included with extreme gastrectasia 
and hvpochlorhydria, which may have depended upon 
a steiiosing type of gastritis as described by Faber, 
Konjetzny and Boas. 

Kvidence is presented whieh suggests that hypo- 
chromic, microcytic anemia which responds to iron 
therapy may be conditioned jirimarily by gastritis. 
The anemia is often found in the absence of achloi- 
hydria. The significance of gastritis in this type of 
anemia is discussed. 

DISCUSSION 

DR. BURRIL B. CROHN (New A'ork City) : Dr. 
Bockus’ modest last statement really constitutes my dis- 
cussion. I feel like the witness who is before the Congres- 
sional Committee and to inquiries says tlmt either he for- 
gets or he doesn’t know. AVhen it comes to talking about 
gastritis I feel the same way. 1 do not know what gas- 
tritis is. I do not think that anybody can definitely say 
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■what constitutes gastritis either pathologically, clinically, 
from the standpoint of secretory changes, and certainly not 
from the clinical bohawr of the patient. Certainly the 
clinical diagnosis of the gastritis is just about the most 
dangerous ground to step on that I can possibly imagine. 

I am glad to see Dr. Boclms take up the study of gas- 
tritis. I believe that Dr. Bockus described in previous 
years the secretory changes of an anacid nature taking 
place with advancing years. The acid curve is at its max- 
imum about the age of 20; the ineidence of anacidity 
gradually progresses and reaches a maximum at the age 
of 65. I •^vonde^ •whether Dr. Bockus is implying now that 
that gradual diminution of acidity is based upon actual 
pathological changes in the mucosa of the .stomach wall, in 
the nature of gastritis. 

I wonder if any two or three pathologists sitting dowm 
to the microscope with the same slides would agree to what 
constitutes gastritis, whether the small increase of round 
cells, plasma cells and leucocytes constitutes a disease; 
and, if the increase of cells is a disease, whether that dis- 
ease is capable of diagnosis as gastritis? 

Missing from Dr. Bockus’ paper are the gastroscopic 
pictures. If -s^’c are to depend at all on the diagnosis of 
gastritis one would want gastroscopic confirmation and 
would ■want more histological findings to parallel these 
changes. 

In the old days we recognized gross variations in gastric 
secretion. We spoke a great deal at length about the 
variations in gastric secretory curves in the same indi- 
viduals under varying conditions and we recognized that 
there was no such thing, even in the same individual, as an 
identical curve under all conditions. 

I just wonder if Dr. Bockus in showing these various 
curves during states of debility, for instance, in contrast 
to states of increased health, whether these variations and 
fluctuations in acidity aren’t greatly dependent upon func- 
tional and secretory changes rather than on actual organic 
changes in the mucous membrane? 

DR. H. L. BOCKUS (closing the discussion) : I should 
like to take this opportunity to apologize to Dr. Crohn for 
not having given him the paper previous to the meeting. 
Unfortunately the illustrations were not completed in 
time. 

There arc several points mentioned by Dr. Crohn that I 
shall try to elaborate on a little. First of all the diminu- 
tion in the levels of stomach acid. That is open to a number 


of interpretations, as Dr. Crohn well knows. If you talk 
to Dr. Knud Faber, he will toll you that this is defmitelv 
indicative of and dependent upon gastritis. Dr. Hurst on 
the other hand feels that the gradual diminution in acid 
results from gastritis conditioned by an hypoacid diathesis. 
We were able to confirm Dr. Hurst’s contention that he ha.s 
never seen a hyperacidity in diffuse gastritis gradually 
give way to a true achylia. We have looked carefully for 
a case of that type and, to our surprise, so far we have 
not found one. 

As far as gastroscopy is concerned, most of these 
patients were examined through the gastroscope. I do not 
feel so confident as Dr. Crohn apparently does that one 
can make invariably a definite diagnosis of gastritis by 
gastroscopy. We have looked at over 160 stomachs in that 
■way, and I feel that there is a great need for further study 
and classification before one’s experience justifies a diag- 
nosis of gastritis based entirely upon the gastroscope. 

We have had a conservative roentgenologist collabor- 
ating vrith us and we are not prepared at this time to say 
anything about the roentgenologic findings. In some in- 
stances the roentgen findings have been characteristic, but 
one should not expect to find X-ray evidences of gastritis 
in every case, and naturally the mucosal pattern differs 
greatly in gastritis. 

I reiterate my previous statement that we have no abso- 
lute diagnostic criteria for the diagnosis of this type of 
gastritis, either through the gastroscope or the X-ray or 
the examination of the gastric sediment. All three methods 
should be utilized. We should like to see enough interest 
stimulated so that all of these methods will be used in 
various places, hoping that at some later date an estab- 
lished criterion for the diagnosis of gastritis of various 
types will emerge. 

Dr. Crohn mentioned the slight changes in our acid 
curves. The changes were not slight. They were groat, 
particularly in the younger patients whoso acid levels 
mounted. The upward trend in some instances was pheno- 
menal. The mechanism of changes in gastric acidity of 
the type mentioned is not always clear. It may depend 
upon removal of a mechanical impediment to the flow of 
juice, such as mucus in the gastric tubule.s, or rapid dimi- 
nution in the size of swollen cells, or it may be due to im- 
provement in a deficiency state which has conditioned the 
hypoacidity or anacidity, or upon other factors little un- 
derstood. 
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T hebe was reason to beJieve that anionfr cases 
classed as idiopathic ulcorativo colitis, with and 
without stricture, some mipht be due to a virus or 
viruses, probably to the virus of lyinphOKranuloma 
infTUinale. It prove<l, a virus as a cause of intestinal 
disease would come into beinp. and the idiopathic 
ulcerative colitis proup would be further narrowed. In 
Ihi.s connection, it wa.s recopnized that a positive Frei 
test indic.atinp the past or present prej;cnce of lympho- 
pranuloma inpuinale in a patient with an ofherwi.se 
une.vplained ulccr.ative coliti.s did not of it.^elf prove 
that the c.ausative L.i. virus was etiolopicall.v related 
to the colitis. It was conceivable, in some instance.s at 
Ic.asl, that the colitis miplit not be.ar any relation to an 
anterc<iant. .«imple. uncomplic.ated and Iiealod infec- 
tion, as remindt'd by tbc positive Frei intradermal 
reaction. Also, it w.as rccopnizcd tiiat the more pres- 
ence of a vines was neitlier proof of the jiresence of 
disease nor resiionsible for the <iiseas<> with wliich it 
ap])eiircd to he associated. However, the first stej) in 
nitemptinp to demonstrate colitides of possible virus 
oripin. rested in the i.sohation or indication of the 
presence of such an apent directly from the suspected 
colonic involvement. It i.s with those attemiits that 
tins communication is concerned. 

It uas hyi!Othesizcd lli.at if /intijouis could be pre- 
parc-d from bowel material of those with ulcerative 
colitis haviiip a positive Frei test, wliich would pive 
comiiarable reactions wilii the Frei antipen, and if the 
test antipen response.s could not be ascribed to foreipn 
protein, to a known bacterium or toxin, that such ?-c- 
sull.s coiisistcnlly secured mipht indicate the probable 
prc.senre of a viru.s or viruses in .sucli intestiiml 
exutlafe. 

PBOCEDUBES 

I. Snurerp: 

<j\) Cases presentiup a po.iilive Frei te.st with an 
otherwise unexplained ulcerative coliti.s witli and %vilh- 
oul .strict uj'o but without eJephantia.si.s or vepetations. 

<li) Cases prc.senlinp a nepativo Frei te.st witli ,iu 
unc.xjilained ulcerative colitis. 

*Frc<m th«* of SivtIoM. (T. 21. 
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(C) Cnsc.s presentiup a negative Frei test without 
colitis. 

II, Mctliodn: 

Since it wa.s dc.sirablc here to work with bowel ma- 
terial free from bacteria, and since the virus of L.i. 
is considered by some to be fillei'able, filtr.ation experi- 
ments were done as follow.s: 

(A) Proparntion of Antipon. A few hour.s following 
Rnlinc enemas, pationks were rcctosignioidoscopod and 
about 1 to ly c.c. of grossl.v fccnl-frec material usually of a 
nuiro-punilent nature with or without pi-oss blood, were 
aspirated into n large tube containing glass beads and 5 
c.c. infusion bouillon. Sterile technique was employed 
Ibroiigbmit. This material was then well shaken and 
bouillon dilutions of 1:5 or 1:10 were made. This was 
filten-d tbrougli sterile non-absorbent cotton to remove 
larger jinrtiele.s which interfere with filtration, and then 
passed tliixuigh .Seitz and Borkfcld V or N filters.* The 
imwel filtrate was thou heated at 00° C. for two hours and 
on the following day for one hour. 

Aerobic and anaerobic .sterility tests were done immedi- 
ately after pas.sngc through the filter, after heating, and 
after the addition of 0.2r)';i phenol for preservative 
purposc.s. 

(It) These antigens were then inoculated intradermally 
in the same amount ns is the Frei antigen: 0.1 c.c. The 
results were read nl .l.S hours and 9 days; in many in- 
stances readings were made at later dates. Intradermal 
inoculation.s tisually with more than one known active 
Frei antigen were done siinultnneou.sly for comparative 
purposes. 

RESULTS 

1. Tvo Sritz-fiKnrd bowel cuitificvs from two ulcer- 
ative coliti.s cases with positive Frei tests, one with 
and one without stricture, were tested on seven cases 
exhibiting positive Frei reactions. All were unques- 
tionably negative. In no instance did the reaction at- 
tain ji size of more than 2 mm., and that only once. 

2. Ab'iic Rcrlcfcld-filtrrcd bowel avligcns from five 
ulcerative coliti.s cases witli positive intradermal Frei 
reactions and from four such cases with negative Frei 
ro.sp()nso.s, were tested ujion .six case.s e.xhibiting posi- 
tive and five negative Frei tests. One of the positive 
Frei ca.scs gave intradermal indurations in o.xcess of 
5 mm., with two .antigens from ulceiaxtive colitis cases 
evidencing po.sitive Frei te.sts, at 48 hours. One week 
later — nine days after inoculation — these reactions 
had di.sappoared. This was not regarded as of signifi- 
cance in view of the fact that all of the remaining cases 

^‘Tlu' nilcru Avcrc tostcA by nieann of nJr pressure for irross leaks ns 

svell ns tlirir nbility lo retain II. prodinlosiis and H. pyocyaueurt. 

prior to tjqe on each oecnninn. 
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Chart I 

Intradcrmal responses of those with ulcerative colitis and positive Frei reactions to an antigen of nnfiKcred, 

bowel exudate from an ulcerative colitis-positive Frei case 


"McK“ Antiffcn | 


1 :1G 

1:30 

CiiBO 

48 hrs. 

9 days 

14 days 

48 hra. 

9 days 

14 days 

No. I L.«. 



X 

X 

X 

X 


r,x5 

8xC 





No. 2 M.A, 




3x4 

3x3 

3x4 

■f 

4x5 


4x-l 

4.5x5 





No. 3 S.S. 


+ 

X 

X 

X 

X 


5x3 

Gx!5 





No. 1 S.McK. 

X 

X 

X 

X 

X 

X 


J_ 

4- 

X 




No. 5 E.n. 

5x3 

7x4 


3x3 

5x4 

X 











No. G V.S. 

4x4 

; 5x4 

6x4 

3x4 

3x3 



X - * Kovor do"c. 


were definitely negative and the reaction did not per- 
sist for at least 9 days. 

In view of the apparent inability to demonstrate the 
presence of any reaction-producing substance in fil- 
tered bowel exudate by this method, attempts were then 
made to prepare antigens of unfiltered material. It 
was collected in the manner already described and 
diluted 1 :5 with saline. This was then heated in 
sterile vials at 60° C. for two hours, and for one hour 
on the following day. Aerobic and anaerobic sterility 
tests wore made after heating and again after the ad- 
dition of 0.2o% phenol for preservative purposes. 
Dilutions were prepared as further indicated in the 
Charts. 0.1 c.c. was inoculated intradermally and the 
readings were obtained usually at 48 hours, at 9 days, 
and in many instances later. Twenty-four attempts to 
secure material from nine cases of ulcerative colitis 
evidencing positive Frei tests resulted in the obtaining 
of three antigens. Two of these (“J" and "McK” 
antigens) were free of viable bacteria. In one ("O.L.") 
an alpha-zoned t green producing) enterococcus per- 


sisted. This antigen was used despite the presence of 
the organism, for reasons to be discussed later. In the 
remainder, more than one type of organism survived. 
This also occui'red in each of eight attempts from five 
ulcei-ative colitis cases with negative Frei reactions. 
Such material was discarded. 

Intradermal inoculations with known active Frei 
antigens were done simultaneously for comparative 
purposes. Intradermal reactions for chancroids in the 
human source.s of the three test antigens employed 
were negative. Intestinal tuberculosis was eliminated. 

RESULTS 

The three antigens were tested on six ulcerative 
colitis cases with positive Frei reactions. The con- 
trols consisted of thirteen cases presenting negative 
Frei responses; three were diagnosed as ulcerative 
colitis, two as chronic indeterminate diarrhea, and 
eight as functional dyspepsia. 

Criteria used in deteimnnations : The preparation of 
the antigens from unfiltered bowel material, the 


Chart II 

Intradermal responses of those with ulcerative colitis and positive Frei reactions to am antigen of unfiltcrcd 

bowel exudate from an ulcerative colitis-positive Frei case 

, *'J" Antifrcn 1 


1 


I -12 

\ 1 -.24 

i 1 

1 :48 

Ca*<* 

4^ hrs. 

9 d.xys 

1 4 days 

1 4S hw. 

9 days 

14 days 


48 hrs. 1 

1 9 days 

1 

i 14 days | 

No. I un. 



' X 

X 

X 

X 


1 

X : 

X 

X 

4x4 

4x3 

i 








No. 2 .M.A. 


5x5 

1 4 

1 5x4 

j 3x3 

a. 

5x5 

4 

5x5 


[ CxC 

1x1 

— 

No. 3 S.S. 


i 

X 

1 X 

X 

X 


X ^ 

X 

X 

1 


r.x4 ! 









No. 4 S.MrK. 5 

__ 

4- i 

1 

, — 

-i- 

.L 


— 

4* 

•r 

4x4 

1 cm.xF 

[ r>xTf 

1 2x3 

1 cm.xi 

.5x4 


2x2 

1 cm.xl cm. 

.5x5 

No. r- r.M. 






— 

X 


— 



X 

4x3 

r.xT. 

i ^ 

3x3 

4X.3 , 

1 



2x2 

3x4 


No.r. ; 

4x3 

3x4 

; 4x4 

i 

1 3x2 

3x4 j 

2x2 

1 

j 272 j 

i 4x4 

1 -UixX 


X -- Nrvrr 



Paulson — Intracutaneous Responses with Colonic Exudate 


669 


Chart III 

Intvadcmial responses of those with nlcerativc colitis and positive Fret reactions to av antigen of unfiltered 

bowel exudate from an ulcerative colitis-positive Frei case 


— 

1 Antifircn 


1:10 

2:20 

1:40 


46 hra. 

0 (Inya 

14 tlnys 

4S hrs. 

0 dnye 

14 clays 

48 hrs. 

9 d.iys 

14 days 

No. 1 ii.n. 

Cx4 

5x1 


X 

X 

X 

X 

X 

X 

No. 2 M.A. 

CxS 


ots 

— 

1 

4x6 7 

+ 

5x0 

3.5x3 

3.5x4 

~h 7 

4.B (P) 

4X.I.5 (K) 

No. S S.S. 


sx*; 

X 

X 

X 

X 

X 

X 

X 

No. J .MoK. 

4.Sxl 

3.1 cm.xS 

r,xA 

4x4 

-f 

1 cm.xi 

-f 

5x0 

3x2 

4* 

1 cm.xl cm. 

J- 

8x6 

! No. 5 K.n. 

-J- 

r.xr, 

r«x!» 

X 

3x2 

4x4 

X 

3x2 

4x3 

X 

, No,/; v.s. 
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method and amount of inoculation — as already noted — 
and the interpretation of the results wore identical 
with that employed in the Frei technique. Thc.se 
criteria arc those expressed by Wassen (I) with re- 
spect to the Frei reactions; 

“The reaction is not read off until after 48 hours and a 
reddened and infiltrated dome-shaped papule is considered 
positive only if its diameter is at least 5 mm. ... A po.si- 
tive reaction remains for a rather lont: time, as much as 
S to 12 days, as ojiposed to a non-specific reaction which is 
fretpicntly very acute hut also very transient." 

It is to be added th.'it the iiaiiule may po on to 
necro.si.s, that induration mat on occasion be found to 
bo more prominent that actiml jiajnile formation. The 
crj'fhcm.n c.xtcndiny beyond or that which i.s Jiot a.s.so- 
ciated with the papule or induration is not considered 
in the measurenient.s. 

SUMMARY OF TABULATED DATA 

1. On the basi.s of the criteria just outlined, a per- 
usal of Charts I. II and III indicates that all six cases 
of ulcerative colitis with positive Frei tests pave posi- 
tive re.sponse.s at 9 days after inoculation with one or 
more bowel exudate antipens. Of these, throe ca.ses 
(No. 2, No. and No. .')) were positive with all three 
antipen.s, case No. 4 tested with two antiyens was posi- 
tive with both, case No. 1 was positive with two of 
three antipens, and case No. 6 with one of two anti- 
pens. Cases No. 2, No. 4 and No. 6, which reappeared 
for olweiwation at 14 dais, were still positive: case 
No. 2 was positive with two of three antipens, case 
No, 4 with two of two; and case No. 6 with one of 
two. 

2. Of the thirteen nepative Frei control case.s sub- 
mitted to bowel exudate antipens (Charts IV, V, VI), 
no definite po.sitive intradcrmal reactions were ob- 
tained in any by the cidteria outlined. Eipht (cases No. 
4, xNo. 5, No. 6, No. 7, No. 9, No. 11, No. 12 and No. 
13) were nepative with all three antipens; three (cases 
No. 1, No. 2 and No. 3) te.sted with two antipens were 
nepative with both. Of the two remaininp cases (No. 
8 and No. 10) inoculated with three antipens, each 
pre.sentcd one doubtful reaction: case No. 8 with the 
“O.L." antipen was positive at five days but negative 
at 12 days; case No. 10 with “McK" 1 :1.'5 antigen was 


not po.sitive at 9 da>s but was at 16 days; they were 
negative with the other two antigens used. 

3. Of the six ulcerative colitis cases presenting 
positive Frei responses, all revealed persisting reac- 
tions in excess of 5 mm. to the known active Frei anti- 
gens used at the end of 9 days. In the three cases ob- 
served on the 14th day, they were still positive. 

DISCUSSION AND INTERPRETATIONS 

The inability to demonstrate a substance indicative 
of a virus or some other significant agent in the 
filtered bowel exudate of those in whom such presence 
is suspected with this method, is in line with two un- 
successful attempts to obtain positive intracutaneous 
rcsponse.s from Berkfcld (V and N) filtered bubo pus 
known to give positive Frei reactions when unfiltered. 
From a few such experiments with the virus of lympho- 
granuloma inguinale, Wassen (2) considers it is filter- 
able. It has been passed through Chamberlain LI, L2, 
L", and Rcrkfeld filters. However, this appears to have 
occurred irregularly, inconstantly. The Chamberlain 
type of filters referred to above are quite coarse allow- 
ing bacteria to pass, and hence were inapplicable to 
this work. Tlie possible rea.sons for the negative re-' 
suits here with Berkfcld and Seitz filters were the 
slight concentration and virulence of the possible virus 
or its absorption by the filters. 

It is believed that the constant and striking intra- 
cutaneous responses in those w'ith ulcerative colitis 
and positive Frei tests and the negative intradermal 
reactions in those with negative Frei tests (controls), 
with antigens prepared, in consequence of filtration 
obstacles, from unfiltered bowel exudates of those with 
ulcerative colitis and positive Frei tests, are indicative 
of the presence of a specific substance or substances, 
probably of a virus nature. It seems likely that of the 
possible viruses, that of lymphogranuloma inguinale is 
present. 

These skin responses to antigens of unfiltered bowel 
e.xudate are not purely of a bacterial nature. The 
cases from which the materials were secured for the 
preparation of these antigens were found negative for 
the Ducrey bacillus infection by means of the specific 
intradermal tost for chancroid. The gonococcus, an- 
other possible cause, and syphilis, which rarely is re- 
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Chart IV 

Intradcrmal responses of those with and without ulcerative colitis icith negative Frei tests to an antigen of un- 
filtered bowel exudate from an rdceraiive colitis-positive Frei case 
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sponsible for conditions not unlike these studied here, 
pive no specific reactions by a method such as this. 
Tubercle bacilli would not seem to be etiologic agents 
in these cases since such distal colonic involvement is 
usually a terminal stage of pulmonary tuberculosis 
and none here was tuberculous. Besides, the tuber- 
culin te-st when positive persists usually for no more 
than 3 to 4 days. In this connection, it should be 
added that one of the antigens, "O.L.”, de.spite the 
presence of a living alpha-zoned (green producing) 
gram positive enterococcus, and which was used only 
because of difficulties encountered in preparing an ade- 
quate number of unfiltered bowel antigens, gave the 
typically positive and negative responses in the positive 
and negative cases paralleling the reactions from both 
the test antigens containing no viable bacteria and 
the known active Frei antigen.s. 

The responses with unfiltered bowel exudate antigens 
do not seem to be due solely to foreign protein or to 
toxins. Such reactions are relatively acute and tran- 
sient. In the ulcerative colitis cases with positive Frei 
tests, tlie intracutaneous responses of 5 mm. or more 
persisted with undiminished size for at least 9 days 
and in nearly ail cases for two weeks. In the negative 
Frei test {control) cases, the reactions were always 
under ~i mm. and did not manifest the same tendency 
to persist. 

TIiu.'i, these skin responses cannot be considered 
cither as a specific reaction to a known bacterium, 
toxin or as a result of foreign protein. These cutaneous 
allergic respon'^e.s paralleling those produced by active 
Frei antigens are believed to be indicative of the pres- 
ence of an inciting agent, unlike any of the above, pos- 


sibly that of a virus. The recent research of Levaditi 
and his co-workers (3) appearing in April, 1935, while 
this work was in progress, is in line with this view- 
point. 

The fact that the skin reactions with unfiltered 
bowel exudate antigens parallel known active Frei anti- 
gens does not of itself prove that the reaction is due 
to the inactivated virus of lymphogranuloma inguinale. 
It is possible that this may represent the presence of 
more than one virus. It is also possible that a dis- 
tinctly different virus may give a reaction indistin- 
guishable from that of Frei. Frei and Koppel (4) at- 
tempted to show’ the relationship betw’een inguinal 
adenitis due to the virus of L.i. and genital and .ano- 
rectal lesions by histopathologic methods. Frei later 
indicated (5) that this proof was incomplete. How- 
ever, the experimental w’ork of Levaditi and his co- 
workers referred to above indicates the unity of the 
etiology of lymphogranuloma inguinale and some cases 
of ulcerative colitis with positive Frei tests, Levaditi, 
in confirmation of the earlier hypothesis of Ravaut 
and his co-w’orkers (6), reproduced the disease of 
lymphogranuloma inguinale in two with general 
paresis. The original source of the infective material 
was a biopsy specimen of an ano-rectal lesion from one 
with a positive Frei te.st. The patients prior to the 
inoculation presented negative intracutaneous reac- 
tions with Frei antigens and the antigen from the test 
material. After the e-stabli.shment of the disease, the 
responses to these antigens were positive. 

Attention is directed to the fact that the material 
employed by us and believed to contain the inciting 
agent, probably a virus, was a muco-purulent, some- 
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Chart V 
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Chart VI 

Intradcrmal responses of those with and without ulcerative colitis unth negative Frei tests to ati antigen of un- 

boxvel exudate from an ulcerative colitis-positive Frei case 
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The significance of this work rests in the suggested 
presence of a virus which may bear a likely relation- 
ship to the etiology of one type of ulcerative colitis. 
These findings bring into being the further likelihood 
of the presence of other viruses in the alimentary ap- 
paratus. These may clarify the present uncertain 
etiologic knowledge of many phases of digestive dis- 
ease. 

SUMiMARY 

There is reason to believe that some cases classed as 
idiopathic or non-specific ulcerative colitis, with or 
without stricture, may be due to a virus or viruses. 
Cases of ulcerative colitis of undemonstrable etiolog>' 
were selected in whom the possible presence of a virus 
in the colon might be etiological!}’ related to the colitis 
as suggested by their having positive Frei reactions. 
Attempts were made to prepare antigens of bowel 
exudate for intracutaneous te.sta in accordance with 
the Frei technique. Filtering this material through 
Berkfeld V and N and Seitz filters resulted in the ob- 
taining of antigens giving negative responses. Un- 
filtered bowel exudate antigens were prepared from 
three cases of ulcerative colitis, two with stricture and 
one without, presenting positive Frei tests and neg.a- 
tivc intracut.ancous responses to the Ducj’e.v bacillus 
antigen. 

There were obtained striking intracutaneous re- 
spnnse.s of 5 mm. or more in diameter, persisting for 
at least 0 days in six ulcerative colitis cases with posi- 
tive Frei te.sts, and negative responses in at least 12 


of 13 control cases with and without colitis and with 
negative Frei tests. 

The significance of these cutaneous allergic re- 
sponses, paralleling positive reactions with known 
active Frei antigens, suggests the presence of an in- 
citing agent unlike a toxin, a specific bacterium or 
foreign protein, possibly a virus or viruses, within the 
intestine of man. This may bear a relationship to the 
etiology’ of one type of ulcerative colitis, and brings 
into being the likelihood of the presence of other 
viruses in the digestive apparatus. These may clarify 
the present uncertain etiologic knowledge of many 
phases of digestive disease. 
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DISCUSSION 

DR. H. NECHELES (Chicago, Illinois) : Dr. Paulson 
demonstrntod that pcr.cons -with a positive Frei reaction 
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(F.R.) and colitis have a substance in their colons which 
produces a positive Frei reaction in this same group. This 
brings up several questions: Can it not be that ail of 
these six patients have had lymphogranuloma inguinale 
(L.I.) ? In the literature cases have been described with 
slight L.I. and wuth no suppuration. Many more such un- 
recognized cases with positive F.R. may occur and in some 
colitis may develop accidentally. 

A positive F.R. signifies a certain immunity against the 
virus. It is thinkable that after the healing of the L.I., 
the vii'us may persist in the colon of these persons, especi- 
ally w'omen (were the patients male or female? white or 
colored?). Therefore, it seems to me the question has to 
be answered whether persons with a positive P.R., but not 
suffering with colitis, harbor this virus in their colons. 

The vii’us of L.I. is not known. The proof that it may 
cause colitis so far is circumstantial. Therefore the fol- 
lowing questions must be asked. 

a. Can one produce colitis with virus of L.I.? 

b. Can material from the colons of persons with colitis 

and F.R. cause L.I. in man and encephalitis in 

animals. . 

Clinically and pathologically both diseases are very dif- 
ferent. Colitis is a disease of the mucosa. L.I. is a disease 
of the lymphglands. 

French authors, especially, have stressed the effective- 
ness of antimony therapy in L.I. If this is true, good re- 
sults ought to be obtained also in colitis with positive F.K. 

One must not forget that besides the theory of bacterial 
or virus causation of colitis there is a yet unanswered 
physiological side to it. I am thinking of t e mpoi ance 
- of the colon as excretory organ and as organ sensitive to 
changes in intermediary metabolism. ' 

meability through abnormal excretions, changed pH, pat - 
ological intermediary metabolism, may produce inflamma- 
tion and ulceration of the colon, and the host of organisms 


present in the colon may then produce a secondary infec- 
tion. 

Colitis patients frequently represent a certain nervous 
type of pm-son, and h 5 '-permotility of their colons may indi- 
cate an increased number of nervous impulses to it. I 
have found the colon to respond more to acetylcholine 
(a.c.) than the upper G.I. tract. Stimulation of parasym- 
pathetic nerves produces a.c,; a.c. effects strong contrac- 
tions of the colon and possibly, as we have been able to 
show in the case of the stomach, vasoconstriction. This 
may be followed by focal necroses, autolysis or digestion, 
and secondary infection by the host of bacteria always 
present in the colon, 

DR. MOSES PAULSON .(closing the discussion) : I do 
not mean to infer that a virus has been actually isolated. 
I mean only to state that a substance or substances has 
been found in the colonic exudate from some with ulcera- 
tive colitis and positive Frei tests, which when prepared 
after the manner of the Frei antigen, give intracutaneous 
reactions paralleling the positive Frei responses. The 
colonic exudate antigen i-esponses do not seem to be due to 
the antigenic qualities of specific bacteria, a toxin or to 
foreign protein. It is my supposition that they represent 
an immunological reaction to substances of a virus charac- 
ter. This allergic response may be in consequence either 
of the virus of lymphogranuloma inguinale or of other 
viruses or substances giving a like response. In this con- 
nection, the mere presence of a virus would not in itself 
mean that it is the cause of the disease with which.it ap- 
pears associated. My purpose here was to demonstrate a 
product in the human intestine unlike any with which we 
have heretofore worked. Eventually such may throw new 
light upon some of the digestive manifestations of obscure 
etiology. 

In answer to the question as to sex and color — ^five of the 
six were women, and five of the six were colored. 
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teriophage active for one or more strains of bacillary 
dysentery organisms, is indirect but suggestive evi- 
dence that the patients have had or are suffering from 
bacillary dysentery.” 

The specificity of action of unadapted bacteriophage 
obtained from stool filtrates is open to question. Ac- 
cording to d’Herelle (3) each bacteriophage that may 
be isolated in nature possesses a mosaic of Ijffic activi- 
ties and each of these may vary in degree. He has 
stressed the seemingly fortuitous character of the 
range of bacterial species lysed by any given phage. 
One race of bacteriophage may be active only against 
certain strains of E. coli, while a second may exhibit 
in addition ljd;ic activity against E. typhosus or S. 
dysenteriae or both. Burnet (4) likewise states that 
VBvy few phages hai^e their activity limited to a single 
bacterial species, and many are capable of attacking 
a wide range of intestinal bacteria. Others (5) slate 
that a Ij^ic principle active against S. dysenteiiae 
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frequently can be isolated from individuals not suffer- 
ing from dysentery. 

AUTHOR’S STUDY 

We began a study of the diagnostic significance of 
anti-dysentery bacteriophage several years ago in the 
course of an investigation into a possible relationship 
between chronic bacillary dysentery and non-specific 
ulcerative colitis. We (6) encountered a lytic principle 
in 34% of a group of cases of chronic ulcerative colitis 
and in 10% of ninety control cases. Our experience 
was summarized as follows: “It is impossible to 
evaluate the significance of bacteriophage. While it is 
present in a considerably larger number of cases of 
ulcerative colitis, it occurs fz'equently in the absence 
of demonstrable infection by B. dysenteriae. Similarly 
it was found in a small proportion of the control gx'oup 
apparently free from infection.” Further experience 
has confirmed our original statement and suggests the 
necessity for strict qualification of the term “diagnos- 
tic bacteriophage." In view of this it has seemed de- 
sirable to present our observations in detail. 


Table I — Group I 

Incidence of bacteriophage in cases with positive 
cnlture or agglutinbis 


Total Cascfi : 84 

Bacterio- 

phage 

Present 

Bacteri- 

ophage 

Absent 

Positive culture 

8 

IG 

ARKlutinin titre WICO or above, ncea- 
tive culture 

8 

24 

Atrrlutinin titre below 1/lCO, ncKativo 
culture 

6 

23 

Totnb 

22 

f.2 

Incidence of Ilacteriophacc in entire 
frroup 


2G.2% 

Incidence of Bocteriophnee in cnscs 
with j:oo<J evidence of S. Dysenteriae 
infection 

1 


29.1% 


One hundred and seventy individuals have been 
studied. They compidse a considerable group of cases 
of chronic ulcerative colitis, a small number of intes- 
tinal protozoal infections and a large number of miscel- 
laneous conditions. For the purposes of this investi- 
gation they have been divided into two groups. The 
first group includes .all cases presenting positive culture 
or demonstrable agglutinins against Shigella dysen- 
teriae in their blood. The second group comprises 
those cases who aflorded neither cultural nor sero- 
logical evidence of infection by these organisms. 

METHOD 

Approximately .3 c.c. of frc.shly pa.ssed fecal material 
were emulsified in 50 c.c. of sterile moat infusion broth pH 
7.3 to 7.1 and incubated over night at 37° C. Gross sus- 
pended matter was then removed by centrifuge and the 
supernatant fluid was filtered through a Berkfcld filter. 
0.5 c.c. of the filtrate was then added to tubes containing .3 
c.c. of lightly seeded 3 hour broth cultures of our labora- 
tory strains of .S. thjscntrriac Shign serological variants 
of Flexncr, and .Sonnc-Duval. A second set of broth tubes, 
inoculated at the same time with the homologous strain but 
without subsequently added filtrate, were set up as con- 
trol. Both sets of tubes were then incubated .at .37° C. 
and observed at intervals up to twenty-four hours for 


clearing of the turbidity. The stock strains of S dmn 
tcriac used were further tested for freedom from 
genous bacteriophage by the plate method. 

RESULTS 

Group 1 includes eighty-four patients from whom 
positive cultures were obtained, or whose sera con- 
tained demonstrable agglutinins for strains of S dy- 


Table II— Group I 

Cases with bacteriophage and positive c^dturc or 
agglutinins 


Total Cases : 22 

Cases 

Culture 

Agglutinin 

Titre 

l/lGOor 

Above 

1 ^ 

f .5 O *£ O 

j 

1 < 

Achlorhydria 

1 

0 

0 

1 

Acute Salpingitis 

1 

1 

0 

0 

Amebiasig 

1 

0 

1 

0 

Bacterial Endocarditis 

1 

0 

1 

0 

Ulcorativc Colitis 

18 

7 

6 

5 

Totals 

22 

8 

8 

6 


senteriae, irrespective of the titre. No cases of acute 
bacillary dysentery are included. All the cases with 
intestinal symptoms were clinically chronic and in 
numerous instances positive cultures, and, or, positive 
agglutination reactions were obtained repeatedly. An 
anti dysentery bacteriophage was present in the feces 
of 22 of these, an incidence of 26.2%. If cases with 
negative culture and low titre agglutination reactions 
are excluded and the group is thus restricted to those 
individuals who present acceptable evidence of infec- 
tion by S. dysenteriae the incidence of bacteriophage is 
increased to 29%. (Table I). 

Eighteen of the twenty-tw'o cases from whom an 
active lytic principle was obtained were suffering from 
chronic ulcerative colitis. Positive cultures were ob- 
tained from seven of these patients. Six showed an 


Table III — Group II Controls 
Incidence of bacteriophage in cases without evidence 
of infection by S. Dysenteriae 


Total Cases; 8C 

Cases 

Bacterio- 

phage 

Present 

Bacterio- 

phage 

Absent 

Clcemtivc Colitis 

25 

6 

19 

Intestinal Protozoal Infections 

8 

1 

7 

Miscellaneous Conditions 

53 

4 

49 

Totals 

80 

11 

75 

Incidence of Bacteriophage 

12.8% 




agglutinin titre of 1/160 or above. The primary' 
diagnosis in the remaining cases were respectively: 
achlorhydria, intestinal amebiasis, subacute bacterial 
endocarditis, and acute salpingitis. One of these ap- 
parently was a symptomless carrier of a Flexner strain 
and two of the others showed partial agglutination of 
a mannite fermenter at a dilution of 1/lGO. (Table II). 
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The control group comprises 86 cases who gave nega- 
tive cultures and whose sera contained no demonstrable 
agglutinins for our laboratory strains of S. dysen~ 
tcriac. Twenty-five of these were cases of ulcerative 
colitis, eight were intestinal protozoal infections, and 
fiftj’-three were miscellaneous conditions, clinically not 
suggestive of bacillary dysentery. Anti-dysentery bac- 

Table tv 


Incidence of bacteriophage in miscellaneous conditions 
ivithout acceptable evidence of infection by S. 
Dysenteriac 


Total Cases : 16 

Bacterio- 

phage 

Present 

Culture 

Agglutinin 

Titre 

Achlorhydria 

1 

0 

1/80 

Acute Appendicitis 

1 

0 

0 

Arsphenamine Hepatitis 

1 

0 

0 

Forcizn Body in Liver 

1 

0 

0 

Intestinal Protozoal Infection 

1 

0 

0 

Ulcerative Colitis 

6 

0 

0 

Ulcerative Colitis 

5 

0 

Less than 
1/160 

Total 

16 Coses 




teriophage was present in the feces of eleven of these 
patients, an incidence of 12.8%. (Table III). 

DISCUSSION 

Certain obvious sources of inaccuracy are recog- 
nized. The technique of bacteriophage determination 
is not standardized. Our methods, although differing 
in some respects, in general are comparable with those 
usec^ by others who have carried out similar investiga- 
tions. It is probable that the plate technique would 
reveal a higher incidence of lysis. Such a control was 
not practicable. Pure line S and R dissociants of our 
cultures were not used. Felsen has emphasized the 
necessity for repeated search for phage. In the major- 
ity of our cases this was not done. However, when re- 
peated determinations were made on the same case, 
the results were often considerably at variance at dif- 
ferent times. We recognize that the incidence of bac- 
teriophage obtained in this study is therefore below 
that which would be anticipated, had we investigated 
our cases more completely. On the other hand this 
does not affect the question at issue: the validity of 
anti-dysentery bacteriophage determination as a diag- 
nostic measure. 

This experience therefore casts considerable doubt 
upon the diagnostic significance of bacteriophage in 
chronic intestinal infections when it is unsupported by 
corollai-y evidence in the form of positive culture or 
significant agglutination titre. 

We have not been impressed by the incidence of 
specific bacteriophage in association with chronic bacil- 
lary dysentery. Only 29% of the cases with acceptable 
evidence of infection by S. dysenteriae exhibited a 
lytic principle active against these organisms. An anti 
dysentery bacteriophage was found accompanying posi- 
tive culture in only 34.7% of our cases. 

Moreover our experience leads us to question seri- 
ously the specificity of such a lytic principle. A phage 
active against our laboratory strains was obtained in 


12.8% of the control cases. None of these could be 
suspected of infection by S. dysenteriae on cultural or 
serological grounds, and with the possible exception of 
the cases of chronic ulcerative colitis, none could be 
suspected on clinical grounds. We have found anti- 
dysentery bacteriophage in our control cases in asso- 
ciation with such diverse conditions as acUorhydria, 
acute appendicitis, arsphenamine hepatitis, ^ foreign 
body in the liver, intestinal protozoal infection, and 
chronic ulcerative colitis, (Table IV). 

CONCLUSIONS 

1. Anti-dysentery bacteriophage was found in only 
29.1% of 55 cases presenting acceptable evidence of 
chronic infection by S. dysenteriae. 

2. An anti-dysentery bacteriophage was found in 
12.8% of 86 miscellaneous control cases none of whom 
presented evidence of infection by S. dysenteriae. 

3. The clinical and bacteriologic significance of 
anti-dysentery bacteriophage in chronic intestinal in- 
fections is not as yet sufficiently well defined to justify 
the term “diagnostic bacteriophage,” 
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DISCUSSION 

DR. MORRIS L. RAKIETEN (Brookljm, New York) ; 

I believe that Dr. Mackie has pointed out in his paper the 
specific objections that one who is interested in the pheno- 
menon of bacteriophage would subject it to. I agree with 
Dr. Mackie that at the present time the term “diagnostic 
bacteriophage” is a misnomer. 

If there are any phages that are particularly easy to 
isolate from a mde variety of sources, from fish aquaria, 
from drinking water, from gastro-intestinal contents of 
normal as well as sick individuals and from sewage, it is 
dysentery bacteriophage. 

Dr. d’Herelle has isolated many thousands of so-called 
dysentery bacteriophages in the last 20 years, and I believe 
that he has not more than three so-called specific dysentery 
phages against Shigella dysenteriae. Most of them have 
typhoid, parathyhoid, coli, as well as most of the dysentery 
organisms. 

So, when one claims to have isolated a dysentery bac- 
teriophage, that particular claim is open to objection. 

Now, it is one thing to assume as did d’Herelle, Dr. 
Costa Cruz, Pasricha, and Morrison, those particular in- 
vestigators being interested in fields where dysentery is 
epidemic, especially in South America and in India, and 
to have shown that in cases of epidemic dysentery, that 
with convalescents one can demonstrate a bacteriophage; 
and with a demonstration of that bacteriophage a disap- 
pearance of the organism; but it is another thing to state, 
when one does find a so-called dysentery bacteriophage in 
the stool that one had to have previous infection with 
dysentery organisms. 

Now, most of the papers that have dealt with the so- 
called diagnostic bacteriophage — refer to Dr. Mackie’s 
as well as "Winkelstein’s, Felsen’s — are open particularly 
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to the objection that the method that they use for demon- 
strating bacteriophage is the crudest method of demon- 
strating bacteriophage, the so-called test-tube method. It 
is only when isolated bacteriophage is of the maximum 
potency that one gets what one may call complete clearing 
in the tc.st tube. 

Many bactcriophage.s that are moderately virulent may 
not appear in a test-tube method. Those particular bac- 
teriophages will be passed over since the tubes inoculated 
with the filtrates containing the bacteriophage vdll be as 
cloudy as the control tube. 

A better and a cheaper and a much more efficient method 
of demonstrating bacteriophage is by a so-called cross test 
in which one takes susceptible cultures and tests the 
filtrates against these particular cultures on agur plates. 

(Slide) This slide, I believe, points that out a little 
better. If you will notice hei'o are some bacteriophages 
which lyse this particular strain, and here are the bac- 
teriophages that lyse that one. You wilt notice as com- 
pared to this particular plaque that those areas are filled 
with colonies, and while the bacteriophage is able to mani- 
fest itself against a particular strain according to this test 
it does not completely lyse it as this one and that one does, 
but one finds these particular so-called secondary colonies. 

In a test-tube method that particular phenomenon will 
show up ns complete turbidity and might be read by in- 
vestigators as no bacteriophage at all in that particular 
test tube. 

Now, while I say that is a much better and a cheaper 
method than test-tube demonstration, the best method of 
demonstrating bacteriophage is by the so-called plaque 
demonstration. 

(Slide) This is a strain of bacterium coli which has 
been inoculated with bacteriophage in these various seg- 
ments. All of those bacteriophages have been diluted out 
to about 10-11. Now, one finds that these bacteriophages, 
especially this bacteriophage here, if it is clear to you, con- 
sists of these very light areas which are plaques and which 
are considerably dilTorent from the plaques in this par- 
ticular segment. As a matter of fact, if you were close 
enough you could sec in this segment that we would have 
more than one type of plaque. Some of these are large and 
some of these are considerably smaller. 

Yet, while that is bacteriophage, if that was done in a 
tc.st tube, it would show up as completely turpid as to 
control. 

The next objection which I want to point out is the 
method of isolation. The best way of demonstrating bac- 
teriophage is to take the sewage, or stool and add to it 
some broth. To this particular broth you add the culture 
for which you want to demonstrate bacteriophage. If bac- 
teriophages are there only in small amounts they may be 
absorbed by dead susceptible organisms or completely over- 
grown by other phages. If one adds the susceptible culture 
for which one wishes to demonstrate bacteriophage, it does 
give the bacteriophage present in that sewage a chance to 
manifest itself. 

Until more accurate methods are utilized both for isola- 
tion and demonstration, 1 believe the term “diagnostic bac- 
teriophage” should be held in abeyance, especially since we 
know that so-called dysenterj- bacteriophages arc prob.ably 
the least specific bacteriophages that we know anything 
about. 

DK. ASHER WINKELSTEIN (New York Citj-) : Al- 
though I have enjoyed the speaker's paper very much, I 
disagree with his conclusions. 

The que.slion which Dr. Maekie brings up is whether the 
finding of a dysenterj' bacteriophage in the stool is valid 
evidence that the patient has or had bacillary dj-sentery. 
The bc-^t evidence for bacillary dj-senterj- is the finding of 
the dj'.scntery organism in the stool and its agglutination 
by specific sera. Even the presence of agglutinin.s in high 
litre in the blood is only suggestive evidence. 


The findings of d’Herelle, Felsen, and myself, indicate 
that the dysentery bacteriophage is important diagnosti- 
cally. Although we have already published our findings 
on this subject, I wish to show one slide illustrating our 
studies. (Slide) We found a dj'sentery bacteriophage in 
16 out of 41 consecutive cases considered clinically tj'pical 
non-specific ulcerative colitis. In seven of these cases the 
phage appeared as the patients were recovering and dis- 
appeared when they were well, thus fulfilling d’Hercllo’s 
criteria of the recovery mechanism in bacillary dysentery. 

Then we studied 46 consecutive controls, including 
several miscellaneous diarrhaes, and they did not show any 
dysentery bacteriophage. 

From Dr. Mackie's own statistical evidence it seems that 
approximately a third of his cases had the phage, and that 
it was almost completely absent in his controls. It does not 
seem fair to include the 24 cases of ulcerative colitis in his 
controls because it may be that those cases had bacillary 
dysentery wthout the presence of a bacteriophage. Also, 
its complete absence in our 46 controls does indicate that it 
may be suggestive evidence. 

Now with reference to the other point about the polj'- 
valency of the phage. Nearly everyone has a weak B. 
Coli bacteriophage in the stool. It is certainly possible 
that under certain conditions, such as the presence of a 
colitis, that this phage may take on stronger properties 
and lyse not only the colon bacillus but dj'sentery bacilli 
and other organisms. 

In order to test this hypothesis, in our recent colitis 
cases with a dysentery phage in the stool we set up this 
phage against the patient’s ojvn colon bacillus and against 
stock strains. Lysis did not occur. This would indicate 
that the bacteriophage is specific, at least in these case.s, 
for the dysentery strains. 

Therefore, we believe that' a better conclusion would bo 
both from Dr, Mackie's findings and our ojto studios, that 
when one finds an anti-dysentery bacteriophage in the stool 
of a non-specific ulcerative colitis patient that it should 
suggest the probability that that patient’s disease is related 
to bacillary dysentery. 

DR. JOHN L. KANTOR (New York City) : I have 
nothing to add specifically to the technical points that have 
been brought out so conscientiously by the previous speak- 
ers. They have added several links to one aspect of the 
problem. 

But I think we should continue to regard this question 
with a broadminded attitude. When several years ago the 
bacteriology was stressed as the solution of this problem, 
I pointed out, in discussion, what had been pointed out 
previously by Dr. Thomas Bro%vn and many others, that 
other possibilities were still open, that for example the 
question of a metabolite circulating in the bodies of certain 
individuals and then causing damage to mucosa on its ex- 
cretions was still to be considered. The same point was 
stressed by Dr. Nechelcs this morning. 

Mnj' I call attention to the fact that certain bacteriolo- 
gists are now engaged in the demonstration of the specific 
importance of the bacillary dysentery organism? Would 
it not be well for the Council to invite Dr. Felsen next year 
to produce evidence from the epidemiologic angle that 
ulcerative colitis may begin as a specific bacillary dysen- 
terj’? 

Briefij’, he believes that bacillary dy.sentory is epidemic 
in this country and that the phase of specific infection i.s a 
very short-lived one, and that it is the rule for the bacteria 
to disappear from the stools in the first week or so and it 
is the exception to find them later. Repeated stool investi- 
gations, such as tho.se that Dr. Maekie Ims so brilliantly 
performed, will give ii fairly high incidence of dysentery 
“carriers." 

We should also look to the psychologic make-up of these 
colitis p.'itients. Dr. Sullivan Inst year pointed out some- 
thing about their personality. I di.sagreccl with one phase 
of his presentation as I understood it. It is ncverthclc.ss 
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a possibility that by psychologic tests we may bo able to 
recognize certain individuals who are susceptible, either to 
their o^^^l metabolites or to specific germs that the rest of 
us throw off although we may be infected by them. 

Dr. Lichtwita, at the Montefiore Hospital, has been con- 
cerned about the metabolic aspect of these p.aticnts and 
has made some interesting observations. It is true that 
the altered metabolism is more likely to be a result than a 
cause of the disease, but we should learn about that also. 

In other words, this Association .shall keep an open mind 
as to the nature of this crippling disease and study it from 
all possible angles. 

DR. BURRILL B. CROHN (New York Citj’) : It may 
be purely an accident that most of the speakers on this 
subject are from Now York City. The interest in the re- 
lationship between bacillary dysentery and the so-called 
non-specific ulcerative colitis is still an open problem to 
all of us. 

There is no question about the widespread distribution 
of bacillary dusentery throughout the country. The reason 
I stress New York City is because the Board of Health of 
New York City has notified us in a letter that in the year 
19,31 they had 3G5 cases of bacill.ary dy.scntcry in Greater 
New York and in the year 1935, up to November, they had 
something like 590-odd cases. 

In addition to that the files of the Public Health Service 
of the United States show bacillarj’ dysentery prcv.alent 
throughout all the states of the United States. There are 
no states that are c.xempt. States like Massachusetts and 
Penn.sylvania seem to have continuous case reports of 
bacillary dysentery. 

Of course there is one criticism to all of these roporU — 
no one Imows o.yactly what constitutes a diagnosis of 
''baeillnry dysenterj*.” Nothing .short of a definite finding 
in the stool of bacillu.s dysenterine gives meaning to the 
agglutinins. 'Wc have obtained reports of agglutination 
rc.nction.s of from 1 :1C0 or 1 :180 or much higher, but what 
the significance of the specific agglutination means, is open 
to question. If the reliability and the pathological and 
normal limits of agglutination could be decided, and if a 
group of bacteriologists could determine what the agglu- 
tination significance is, then we could very soon determine 
what bacillary dysentery is and shortly wc would know 
whether there is a relationship between bacillary dysentery 
and so-called non-specific ulcerative colitis. 

DR. DONOVAN BROWNE (New Orleans, Louisiana) : 
My knowledge and experience with bacteriophage is cer- 
tainly inadequate. However, I have been impre.s.scd by the 
statements made by some of the discussants. First, that 
of accepting the isol.ation of a dysenterine organisms from 
the feces of a patient as diagnostic of bacillary dysentery. 


and second the significance given an agglutination of 1 to 

160. , , , 

About three years ago we made a rather careful survey 
in our particular section of the counti’y. New Orleans. 
Groups were selected from various sections of the city 
which gave no histoiy of dysentery or digestive disturb- 
ance. The feces were repeatedly cultured and the agglu- 
tinins in the blood for the dysenteric groups determined. 
That we were able to isolate one or more of the dysenteriae 
organisms in 893 of the normal individuals is very interest- 
ing. The most frequently encountered organism was the 
lactose fermenter of Duval. The bacillus of Shiga was 
rarely isolated but the most surprising feature of the study 
was the frequency with which the blood of normal indi- 
viduals agglutinated stock cultures of Bacillus dyscntcHae. 
This was particularly true of the less virulent prroups such 
as the meta dj/scnfcrinc of Castallani and the Duval lactose 
fermenters. In certain instances, the normal blood titre 
ran ns high ns 1 to 300; this being so w’e are rather 
cautious in accepting agglutination of 1 to 100 as diag- 
nostic of B. (hjscnlcriac, except with the Shiga and possibly 
the Floxncr groups, in which the agglutinins are ap- 
parently more specific. 

The single isolation of an organism of the dysenteriae 
groups from the feces or obtaining a positive agglutina- 
tion of stock culture of Bacillus dysenteriae in dilutions of 
1 to 160 is not in all instances sufllcient evidence to war- 
rant a diagnosis of bacillary dysentery. 

DR. T. T. MACKIE (closing the discussion) ; I shall 
go through the points that have been raised seriatem. 

As is indicated by the title of our paper, the objective 
was an attempt to evaluate the significance of a Ijdic 
principle as a diagnostic measure pointing to present or 
past contact of the individual w’ith Shiffclla dj/scntcrinc. 

In dealing with chronic infections, we have only three 
po.ssible dingno.stic measures available. One is the demon- 
stration of the organism recovered from the patient’s in- 
testinal tract. The second is the demonstration of reacting 
substances in the patient’s serum, which are generally ac- 
cepted as evidence of a biologic association. The third is 
the .so-called diagnostic bacteriophage. 

I am in complete agreement with the view of the discus- 
sers that the significance of any given agglutinin titre is 
open to con.sidcr.able question. Yet, when one is faced with 
the necessity of classifying cases, an arbitrary standard 
has to bo accepted as a working basis. Wc originally 
chose the titre of 1 to 160, because of the experience of 
several British W'orkers who have studied this question in- 
tensively. 

The object of this paper was to raise a discussion not of 
the significance of the agglutination reaction in chronic 
bacill.ai-j' dysentci-y, but of the specificity of anti-dysentei’y 
bacteriophage. 


Certain Aspects of the Applied Physiology of External Pancreatic Secretion'^ 

By 

A. C. IVY, Ph.D., M.D. 

CHICAGO. ILLINOIS 


EFFECTS OF EXCLUSION OF PANCREATIC 
JUICE FROM THE INTESTINE 
Tj/GEiST/ON and absoi'ption: The most certain 
^ method for permanently excluding the pancreatic 
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ereatic ducts and then to separate the organ from all 
its connections with the duodenum (1-3). When this 
is done in the dog, one observes polyphagia, the pas- 
sage of large bulky stools containing undigested and 
unab.sorbed starch, protein and fat, and a gradual loss 
of weight in most instances unless special attention is 
given the diet. 

The^ polyphagia is associated ivith a more rapid 
emptying of the stomach, which is probably a result of 
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the partial starvation incident to defective intestinal 
digestion and absorption (4). The polj-phagia is verj' 
obvious and persists indefinitely, for at least a year or 
longer (1-G). Associated with this a hypernormal 
secretion of gastric juice may occur (4). A hypo- 
normal secretion has not been observed experimentally 
except in poorly nourished animals. A detectible con- 
pensatory increase in the secretion of enzjTnes in the 
sttccits entcricus does not occur (7). 

The passage of bulk}’ stools is observed early, pro- 
vided post-operative complications, which cause anor- 
rhexia, are absent. The stools (dry weight) as a rule 
are more bulky than those of obsti’uctive jaundice 
(1-4) or sprue (1). The digestion and absorption of 
protein are affected slightly more than that of fat, 
that of carbohydrates being least affected (6). The 
deficiency varies considerably in different animals and 
to an appreciable extent in the same animal, the cause 
of the variation being unknown. I suspect the varia- 
tions are due to differences in the emptying time of 
the intestine (“intestinal time”). On increasing the 
quantity of food, total absorption is increased, but the 
efficiency of absorption is diminished (6). Some dogs 
with exclusion of pancreatic juice from the intestine 
withstand the deficiency w'hen fed an average stock 
diet much better than others (1-6). Unless some 
special attention is given the diet, the majority lose 
weight progressively. IMore recent observers find that 
if raw pancreas is added to the diet nutrition may be 
maintained for more than a year. We (2,3) have main- 
tained six animals in an excellent condition for more 
than a year, by feeding 200 gm. of raw' ground pan- 
creas dail.v. The same is true of the majority of de- 
pancreatized dogs. Yet, an occasional depancreatized 
dog may be maintained in a good condition on insulin 
without receiving pancreas for a year or more (8, 9), 
if given a high vitamine diet. Handelsman, Golden 
and Pratt (6) studied throe dogs with exclusion of 
pancreatic juice. All three animals received a diet con- 
taining a libei-al amount of carbohydrates and milk 
fat. The one not receiving brewer’s yeast died in 
three months of inanition. The two receiving the same 
diet, plus yeast, lived in good condition for eight' 
months and two years, respectively. 

We (10, 11) have observed more than one hundred 
dogs in which tne pancreatic juice and bile are emptied 
into the last six inches of the ileum. These dogs suffer 
from a deficiency of intestinal digestion and more than 
90fJ of them lose weight. The administration of raw 
pancreas and gastric mucin definitely improved the 
nutrition of 40v( of twenty such dogs. The feeding of 
a special diet high in nuclear substances, vitamines, 
milk fat, and readily assimilable carbohydrates main- 
tained the nutrition of of the dogs, for 10 weeks 
or longer, or until they developed jejunal ulcer. This 
special diet fed to similarly operated dogs, which had 
in addition from two-thirds to three-fourths of the 
fundus of the stomach removed, thus suffering from a 
deficiency of both pancreatic and gastric digestion. 
.'jfG of thirteen dogs remained in e.xcellent condition 
for more than one year, and six of the thirteen re- 
mained in excellent condition for more than two years. 


The special diet consisted of: 



A prepared stock dog food 


400 grams 

Percentage composition 



Cooked wheat and barley flour 

75% 


Dried milk 

10% 


Tomatoes 

6% 


Bone meal 

5% 


Cod liver oil 

6% 


Fresh whole milk 


200 grams 

Raw ground pancreas 


300 grams 

Raw ground liver 


200 grams 

Corn syrup 


100 grams 

Banana flour 


50 grams 

Total 


1260 grams 


The dogs were fed all of this diet they would ingest, 
and some dogs ate as much as from four to six pounds 
daily. The fecal wastage was obviously very high. 

We agree with Pratt and others that patients af- 
fected w’ith pancreatic deficiency should receive a 
liberal diet, high in easily assimilable carbohydrates 
and emulsified fat (milk) , enough protein being fed so 
that sufficient is absorbed to maintain a positive 
nitrog'en balance. Fats with low’er melting points are 
somewhat .better digested than are those w'ith higher 
melting points, probably because of easier cmulsific.a- 
tion (12). 

Oral enzyme therapy in pancreatic deficiency: The 
effectiveness of orally administered pancreatic enzymes 
has not received general' acceptance, because doubt 
exists as to whether they may pass through the 
stomach W'ithout being inactivated. 

Prior to 1912 the literature (13) contained a few 
carefully studied patients who e.xhibited pancreatic de- 
ficiency, in whom the administration of raw pancreas 
and pancreatin decreased the fecal loss of fat and 
nitrogen. Very little clinical investigation has been 
reported since then. However, in 1925, Silverman, 
Denis and Leche (14) studied the effect of oral ad- 
ministration of pancreatin and raw ground pancreas 
on the duodenal concentration of enzymes in a human 
subject. Their results showed that pancreatic prep- 
arations taken b}’ mouth enhance the digestive power 
of duodenal contents. We (2) have recently found, in 
a study of the effect of the oral administration of malt 
amylase to ten human subjects, that when it is mixed 
with a cereal meal an average of 51% of the enzyme 
passes into the intestine before it is inactivated. The , 
gastric digestion of starch is also appreciably aug- 
mented. Malt amylase was used because it is inacti- 
vated at a lower pH than salivary or pancreatic 
amylase. 

Experimentally raw pancreas has been added to the 
diet of depancreatized dogs because of its enzyme con- 
tent. However, very little work has been done to ascer- 
tain if it is really effective in this regard. Pratt, Lam- 
son and Marks (1) fed pancreatin to two dogs (9.6 
gm. and 18.0 gm. daily) with a separated jiancreas and 
observed a decrease in the nitrogen and fat lost in the 
stools. Nasset, Pierce and Murlin (15) fed pancreas 
(10-20 gm. daily) to two depancreatized dogs and ob- 
served an increase in nitrogen absorption. 

To determine how effective taka-diastase and malt 
amyla.se are when given orally, we (Schmidt, Beazcll 
and Ivy) have separated the pancreas from the duo- 
denum in five dogs, placed them on a high cereal (82% 
farina) diet, containing 62% starch, and after suitable 
control periods have fed the enzymes, the starch loss in 
the feces being followed by a quantitative method. The 
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average starch loss during the control pei-iod was 
24.2% in five dogs. The administration of malt amylase 
(35 gm. daily; 50 gm. of Ovaltine, having a U. S. P. 
potency or slightly higher) daily reduced the average 
starch loss to 14.0%. Taka-diastase (25 gm.; U. S. P. 
potency or slightly higher) reduced the average starch 
loss in three dogs from an average control loss of 
27.4% to an average of 15.6%. The dry weight of the 
feces was also decreased. 

Thu.s, there can be little doubt as to the oral effec- 
tiveness of enzymes administered in the presence of 
pancreatic deficiency. We (2) have shown that it is 
be.st to give some enzyme with the meal and then some 
in water just after the meal. Pancreatic enzymes 
might also be given between meals, if given in some 
buffered solution as milk to buffer the acid in the 
stomach. 

Liver: In connection with the e.vclusion of pan- 
creatic juice from the intestine, it is important to bear 
in mind that depancreatized dogs receiving only insulin 
are very prone to develop hepatic insufficiency due to 
infiltration of the liver with fat. This is prevented 
by feeding raw pancreas, lecithin or choline (for refer- 
ences see ref. 13). Whether fatty infiltration and de- 
generation of the liver occurs when the pancreas 
atrophies as a result of fibrosis or obstruction of the 
duct® has not been demonstrated to my knowledge. 
Yet. the implied importance of administering lecithin 
containing foods to patients suffering from pancreatic 
deficiencj* should be remembered. 

We (16) have recently found that within three 
weeks after ligation of the pancreatic ducts, or separa- 
tion of the pancreas from the intestine, the capacity 
of the liver to form sugar from protein (gluconeogen- 
esis) is impaired. 

Berg and Tucker (17, 18) obser\’ed morphologic 
liver changes to occur from two to three weeks after 
duct ligation or pancreatectomy, and sooner when all 
the pancreatic juice was drained externally, 

BLOOD ENZYME.S AND EXCLUSION OF 
PANCREATIC .TUICE 

Amylase and lipase: It is established that obstruc- 
tion of the pancreatic ducts or any disturbance which 
causes a passage of pancreatic enzymes into the blood 
and hunph results in a marked rise in serum amylase 
(liquefying) and lipase (emulsificd-oil-splitting). The 
marked rise lasts for a few days only, some animals 
po.ssibly showing slight rises from time to time for a 
longer period (1 or 2 months). Rises in serum lipase 
and amylase also occur in liver disease, but the rises 
observed are .slight in comparison to those of acute 
pancreatic disease. 

It would appear that only the %isocometric or starch- 
iodine methods (Wohlgemuth), which detect the early 
stages of the hydrolysis of starch (liquefying), should 
be employed to te.st for serum amylase in pancreatic 
disease. This is because Reid and Narayana (21) 
found no increase when using reducing sugar methods 
(saccharogenic amylase) (22). In pancreatic disease, 
emulsified-oil-splitting lipase should be determined; a 
serum esterase determination by the ethyl-butyrate 
method has no significance (19). 

Serum phosphatase is very high in obstructive jaun- 
dise in man and dog (23-26). It is also elevated mark- 
edly in catarrhal jaundice (24). Freeman and I\'y 
(23) have found it to be mai-kedly elevated when only- 
one hepatic duct is obstructed (33% of liver tissue) 


and the icteric index normal. We have also found that 
ligation of the pancreatic ducts or separation of the 
pancreas from the intestine causes only a slight tem- 
porary rise in serum phosphotase. 

Thus, it is possible to diagnose acute involvement of 
the pancreas in the presence of obstructive jaundice. 
If serum amylase, lipase and phosphotase are all high, 
the liver and pancreas are both obstructed. If the 
phosphotase is verj'- high and the amylase and lipase 
only slightly elevated, the liver is involved and the 
pancreas only slightly, if at all. If serum amylase and 
lipase are high and pho.sphotase low’, the pancreas is 
more acutely involved than the liver. 

However, it must he remembered that serum phos- 
photase remains high as long as hepatic obstruction 
persi.sts and that serum amylase and lipase are high 
only for a relatively short period after obstruction of 
the pancrea.s. Hence, in chronic pancreatitis, a de- 
termination of serum enzymes is of little value, and 
one must rely on the results of the examination of 
either the duodenal contents or the stools. 

FUNCTIONAL TESTS OF EXTERNAL SECRE- 
TORY ACTIVITY OF PANCREAS 

I suspect that a deficiency of external pancreatic 
secretion occurs more frequently in man than is now 
believed. The pancreas appeal’s to be less influenced 
by secretory nerves and nervous states than the 
stomach. Yet, its enzyme output is thought to he con- 
trolled more by nen’es than by the hormone secretin. 
The hormone causes a copious flow’ of a thin secretion 
relatively low’ in enzyme concentration, although in 
man and dogs we (27) have observed an increase in 
total output of cnzj’mes. However, the secretion of the 
pancreas is markedly reduced by very small amounts 
of epinephrine (28) ; and if the discharge of epine- 
phrine by the adrenals is augmented sufficiently by 
emotion or anxiety, w’e should expect pancreatic secre- 
tion to be reduced. It w’ould also he reduced by exces- 
sive .splanchnic vasoconstriction. 

In regard to functional tests, the question of the 
factor of safety of the organ deser\’es first considera- 
tion, because the factor of safely mu.st first he de- 
stroyed before most functional tests show’ the presence 
of a deficiency. Very little work has been done on the 
factor of safety of the acinar tissue of the pancreas. 
We (28) have studied the response of the pancreas to 
secretin after excision of various parts. Excision of 
only a small portion of the tail or head of the pancreas 
results in a definite decrease in response. Thus, w’hen 
secretin is the stimulant, the response is directly pro- 
portional to the amount of acinar tissue. We found 
further that functional regeneration of acinar tissue 
does not occur W'ithin two months. This is in contrast 
to the stomach in which organ excision of two-thirds 
of the fundus decreases the response to histamine and 
later the fundus hypertrophies (three to six months) 
and a normal response to histamine is obtained. 

De.struction of acinar tissue onlv reduces the total 
capacit 3 ’ of the gland to secrete to a stimulus, and this 
can happen w’ithout a reduction of the enzj’me concen- 
tration. So, on analyzing duodenal drainage in chronic 
pancreatitis, one must consider the factor of dilution 
of the pancreatic secretion, which as secreted may 
h.ave a normal concentration of enzj’mes, by bile, duo- 
denal juice and gastric fluid (the latter can he ruled 
out by testing the reaction of each ten minute .speci- 
mens and discarding them if acid or only slightly alka- 
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line, or by draining- the stomach with a second tube). 
Because of the dilution factor, "we have never placed 
much emphasis on the concentration of enzjmaes in 
duodenal drainage, and have placed emphasis on the 
total output of enz%-mes over a period of time. How- 
ever, we believe that the absence of, or the existence 
of, a markedly reduced enzyme concentration in duo- 
denal drainage, the drainage being alkaline (pH 7.5 
to 8.0), especially after stimulation, is significant. But, 
we do not believe a normal concentration or onlj’ a 
.slightly reduced concentration is significant. In this 
connection 1 personally consider many of the findings 
of McClure and his colleagues, and of others, .as 
significant. 

Most of the foregoing data and discussion, however, 
is obviously not applicable to the question of how much 
of the acinar tissue of the pancreas has to be destroyed 
in order to obtain defective digestion and absorption 
of food. The data and discussion is not applicable, 
because we know that considerable digestion and ab- 
sorption occurs when all the pancreatic juice is ex- 
cluded from the intestine. Oddly this question has not 
been studied by direct e.xperimentation with the em- 
ployment of adequate methods. That is, no one has fed 
a standard test-meal and then extirpated portions of 
the pancre.as to ascertain the amount that must be re- 
moved to cause fecal wastage. With the data available 
on the effect of complete exclusion and considering the 
apparent fact that the capacitj" of the pancreas to 
secrete is directly proportional to the amount of acinar 
tissue, one ma.v make theoretical predictions. On the 
average carbohydrate diet in the dog, approximately 
90^ of the pancreatic amylase secreting tissue would 
have to be removed before starch would appear in the 
feces. On a high cereal diet (629j> .starch) approxi- 
matel.v of the pancreas mu.st be removed. On an 
average fat diet, .about GG<^ must bo removed; on a 
high fat diet, about 50^ must be removed. On an 
average protein diet, about must be removed; on 
a hieh protein diet, about 40%. 

BTiether one may obtain more reliable data for 
practical purposes by examination of the feces than by 
duodenal drainage, I believe is an open que.stion. 
Several j’ears ago we (27) injected secretin intra- 
venously into twenty-two presumabl.v normal medioil 
students with a duodenal tube in place. We found that 
some individuals may manifest a low secretion of one 
enzyme .and not the others. The secretion of trypsin 
was most uniform. Amvlop.sin was most easily ex- 
hausted aunarently, but lipase was more consistently 
low than the other enzjTnes. In two subjects the lipase 
was so low as to appear to bo abnormal. So. these two 
subjects were fed a meal consisting chiefly of one-half 
pound of rare beef and 60 c.c, of olive oil. Both sub- 
jects manifested steatorrhoea, but not creatorrhoea. 

T suspect that secretin may be found to have the 
same rel.ative merits in a test of pancre.atic secretorj- 
function that histamine has in a tost of gastric secre- 
tory function. It .should be obx'ious, however, that the 
results of a secretin test or of duodenal-drainage 
analysis may not be a test of the efficiency of intestinal 
dige.stion, because, although pancreatic juice pl.ay.s a 
very important rolr, other factors are concerned .such 
as the quantity and qu.ality of intc.stin.al juice and bile, 
and intestinal time or motility, and the normality of 
the .absorptive process. Fec.al analysis can be the only 


practical and reliable method for testing the efficiency 
of intestinal digestion. 

Some day a dye may be discovered which will be 
specifically eliminated by the pancreas and which will 
provide us with information concerning the volume 
output of secretion, but more than one hundred dyes 
ha%'e been examined in my laboratory and none found 
to be of practical worth. 

As a standard test-diet for the study of digestion 
and absoi-ption in pancreatic and intestinal dise.a.se, 
that of Adolph Schmidt (21, 1) should be mentioned’. 
Space does not permit its discussion. 

PANCREATIC SECRETION IN JAHNDICE 

It has been sugge.sted (30) that the cause of the 
so<apy stool in jaundice is due to a failure of the pan- 
creas to be stimulated because bile is “the .alimentary 
stimulus for pancreatic secretion.” llTiile it is true 
that bile of proper reaction in the duodenum stimulates 
the pancreas, it has been shown that either common 
duct obstruction (31) or the drainage of .all bile to the 
exterior (32) does not reduce the secretion of the 
pancreas. Thus, the soapy or fatty stool of jaundice 
is not due, as chemical analyses confirm, to disturbed 
pancreatic digestion but due to disturbed absorption. 
The disturbance of absorption is due to the .absence of 
the important role that bile salts play in rendering 
fatty acids soluble in aqueous solution at the slight 
acid reaction commonly found in the intestine. 

POODS AND PANCREATIC SECRETION 

In providing nourishment to patients having p.an- 
cre.atic fistulae, subacute or non-fatal acute pancreat- 
itis, or in which the pancre.atic iuice has been excluded 
from the intestine as in the Whipple operation for 
carcinoma of the head of the pancreas, it is important 
not to give foods which stimulate pancre.atic secretion. 
In acute pancreatitis patients .should not be fed or.ally, 
as a matter of fact it is usu.ally impossible because of 
vomiting and collapse. 

Glucose intravenously does not stimulate the pan- 
creas (36), neither does saline solution, in my experi- 
ence, unless given in quantities sufficient to cause a 
hydremic plethora. All agree that taking most .any 
substance by mouth with the exception of alkalies 
stimulates pancre.atic secretion. I teach th.at foods 
which stimulate the formation of gastric juice and 
cause the gall bladder to contract arc those which in 
general stimulate the pancreas most. According to 
P.avlov meat and bread are about equ.ally potent, and 
fats .and milk r.ank second. Acids such as found in 
g.astric juice and fruit juices stimulate. Water stimu- 
l.ates and alkalies dccre.a.se (33, 34, 37). My own ex- 
periments would cause me to list the foods in order of 
potenev as follows: meat, first; milk and fats, second; 
white bread and carbohydrates, third (38. 39). Wohl- 
eemuth (34) .and Holsti (35) r.ank carbohydrate fir.st. 
Wohlgemuth introduced a low carbohydrate diet (anti- 
diabetic) with large amounts of sodium bicarbonate 
for the tre.atmcnt of pancreatic fistula. Some have ob- 
tained good results, others bad. It is my opinion that 
we do not know which foods stimulate the pancreas 
most or least, or whether foods h.ave a specific eflect 
on enzvme content of pancreatic juice as claimed by 
Pavlov! I believe a statistic.il study is required to 
settle this matter because of the variations reported. 


X 
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(For a review of human pancreatic fistula cases see 
ref. 40). 

Time and space do not permit a discussion of such 
topics as: (a) the effects of loss to the outside of 
pancreatic juice, (b) the decrease sugar tolerance 
found in pancreatitis, (c) the role played by pancreatic 
juice vs. bile in the development of “peptic ulcer,” (d) 
the role of pancreatic secretion in the regulation of the 
reaction of the stomach, intestine and blood; (e) fat 
necrosis; (f) etiology of pancreatitis; (g) pain in 
pancreatic disease; and (h) pancreatic secretion in 
sprue and coeliac disease. 
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DR. JOSEPH H. PRATT (Boston, Massachusetts) : We 
have been able to produce experimental acute pancreatitis 
in dogs without the introduction of bile, intestinal juice or 
stomach contents. This has been accomplished by simply 
tying the pancreatic ducts and separating the pancreas 
from the duodenum by the insertion of the omentum be- 
tween the two. Tliis procedure was devised by Dr. Fred 
T. Murphy, as Dr. Ivy has stated, lor shutting out all pan- 
creatic juice from the intestine. In a considerable propor- 
tion of animals on which this operation was performed 
fatal acute pancreatic necrosis developed with the death ot 
the animal in two or three days. 

The claim has been made by a number of German 
writers, chiefly surgeons, that the presence of a pancreatic 
lipase in the blood is diagnostic of acute pancreatitis, and 
that the lipase is also increased in cancer of the pancreas. 
In several of our dogs with occluded pancreatic ducts the 
ntoxyl-rcsisting lipase was determined in the blood and no 
significant increase found. 

In 39 cases of various diseases Dr. Magendantz of our 
staff determined the amount of pancreatic lipase by the 
stactomctric method of Rona and Michaelis. In this series 
there was no case of acute pancreatic necrosis but four of 
cancer of the pancreas. In none of these was the atoxyl- 
resisting lipase present in a significant amount. On the 
other hand a relatively large amount of this lipase was 
present in other diseases, namely, abscess of the liver and 
obstructive jaundice. An increase was also present in 
syphilis and in angina pectoris uncomplicated by abdominal 
disease. In the method we used the splitting of tributyrin 
was measured. Crandall and Cherry found in the blood a 
lipase capable of splitting a true fat (olive oil) after the 
pancreatic ducts were tied. We hope to use their method 
in further experiments. 

Golden nnd others in our laboratory have determined the 
amount of diastase in the blood in ten dogs after occluding 
tlie pancreatic ducts. The improved method of Wohlgemuth 
was used. Previous to the operation 2 to 64 units of dias- 
tase were present in the blood. Twenty-four hours after 
the pancreas was separated from the duodenum the dias- 
tase increased in the blood of all the dogs. The smallest 
rise was to 256 units, the average over 500, and the largest 
2048 units. The diastase curve usually reached its highest 
point on the second or third day after the operation. When 
obstruction of the ducts was permanent the amount of 
diastase usually remained above the normal level. In one 
dog 825 days after the operation 260 units were still 
present. If the obstruction is overcome by the formation 
of sinuses the level of blood diastase quickly drops to 
normal. Our results show that if there is obstruction of 
the pancreatic ducts the blood diastase will rise. From the 
experiments the conclusion cannot be drawn that in acute 
pancreatitis the blood diastase will be high. If an increase 
is found in acute pancreatitis it is, I believe, evidence of a 
retention of pancreatic juice within the ducts. In a case 
of cyst of the pancreas Dr. Golden found a large amount 
of diastase in the blood. 

Dr. Ivj' is correct in his statement that total obstruction 
of both pancreatic ducts is rarely seen clinically. When it 
docs occur it is characterized by the passage of bulky stools 
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while the patient is on a full diet. I am sorry that the use 
of the Schmidt diet seems to be out of fashion. When it is 
employed much can be learned in the diagnosis of pan- 
creatic disease from the gross and microscopic study of 
the stools. When no pancreatic juice enters the intestine 
the weight of the dried stools is greater than in any other 
condition. With normal digestion Schmidt found that the 
average weight of the dried feces during a period of three 
days on his diet averaged 54 grams. In a case of obstruc- 
tive jaundice we found that the weight of the dried feces 
during three days on the .Schmidt diet was 131 grams, 
while in four cases of total occlusion of the pancreatic 
ducts the weight was over 400 grams. 

The chemical analysis of the stools is very time con- 
suming and requires a skilled worker. In the recogniza- 
tion of occlusion of the pancreatic ducts I urge the value 
of the simple procedure of determining the weight of the 
dried stools. If Schmidt’s standard diet is used for a three 
days’ period it will bo possbile to compare the results ob- 
tained with those of Schmidt and other workers. If the 
weight of the dried feces is 300 grams or more it is almost 
conclusive evidence of total obstruction of the pancreatic 
ducts. 

DR. JULIUS FRIEDENWALD (Baltimore, Maryland) : 
I .should like to direct attention to the cases of pancreatic 
diseases reported some years back by Doctor Cullen and 
myself. Of these there were four instances of acute pan- 
creatitis, fifteen of chronic pancreatitis, seven of pancreatic 
cysts and thirty-seven of carcinoma. 

In all of the acute pancreatic cases, the patients had 
been affected with previous attacks of indigestion compli- 
cated by the presence of gall stones and biliary colic. The 
attacks began with sudden violent abdominal pain referred 
to the epigastrium. Diabetes was present in one patient, 
in another there was a subsequent abscess formation. Fat 
necrosis occurred in all. Three of the patients recovered 
following operation; one died. 

In the cases of chronic pancreatitis the symptoms were 
indefinite but this disease may be suspected if in a patient 
having chronic dyspepsia there is present epigastric pain 
often to the left of the mid-line and not infrequently re- 
ferred to the left shoulder blade associated with nausea, 
vomiting, emaciation, weakness .and slight jaundice. In 
more advanced case.s, intermittent glycosuria, hypergly- 
cemia, bulky soft fetid stools aid in arriving at the diag- 
nosis. In our cases of chronic pancreatitis there was a 
history of chronic indigestion in eleven and biliary colic in 
five, bur greatest aid in the diagnosis is derived from the 
e.vamination of the duodenal contents for pancreatic fer- 
ments, the activity of which is markedly diminished in this 
affection. 


In our cases of pancreatic cysts, there was present a 
prolonged historj' of indigestion and abdominal discomfort 
with colicky pain; as the cyst enlarges the pain becomes 
pronounced. The pain may be located in the epigastrium 
but is often referred to the back or may be in the right or 
left hypochondrium. The most distinctive sign in our 
cases was the progressive enlargement of the tumor be- 
tween the xyphoid cartilage and the umbilicus. The mass 
produced a protrusion in the median line but most fre- 
quently in the left hiiiochondrium. 

In the diagnosis of carcinoma of the pancreas as we 
have found the following associated signs and symptoms of 
importance: (1) Digestive disturbances, (2) presence of 
a tumor and the enlargement of the gall bladder, (3) 
symptoms produced by involvement of the pancreas itself 
and by pressure of the growth upon neighboring organs. 

It is of interest to note, that at times when operating 
for gall stones, the surgeon may discover a large hard and 
often nodular mass in the region of the head of the pan- 
creas which may lead to the diagnosis of cancer. His diag- 
nosis may be incorrect; the hard nodular mass may be due 
to a chronic pancreatitis. In a small group of cases, how- 
ever, the very reverse is true, the mass may be considered 
in the light of a ehronic pancreatitis when it may finally 
be proven to be cancerous. 

Attention is directed to a small though definite group of 
cases in which according to our experience the definite 
signs are preceded by a persistent diarrhea. The patient 
may at times complain of loss of appetite, nausea and 
vomiting but without pain. Constipation which is usually 
present at first is rapidly transformed into a diarrhea 
which becomes more and more excessive and finally fatty 
stools appear. After a shorter or longer period of time 
jaundice manifests itself which gradually becomes more 
and more pronounced. This symptomatology occurs fre- 
quently enough to warrant the conclusion that whenever a 
persistent diarrhea is observed in individuals during or 
past middle life which cannot be accounted for by the usual 
causes, carcinoma of the pancreas should be suspected. 

DR. THOMAS R. BROWN (closing the discussion) : I 
should like to say just a few words. First, I want to 
reiterate the importance of the abdominal symptom upon 
which Dr. Jones has touched, that is the presence of deep 
abdominal pain in the left hypochondrium at about the 
level of the gall bladder, sometimes associated with deep 
tenderness in this region. And second, that we must not 
forget it is essential to study the stool from every angle 
as it may give us clues which we constantly miss if we fail 
to carry out this procedure. 


Diseases of the Pancreas — The Clinical Aspect* 

Bv 

THOMAS R. BROWN, M.D.f 

HALTIMORE. MARYLAND 


''HE pancreas is a much neglected organ. When 
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vascul.ar, lymphatic, nervou.s — with stomach, duo- 
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denum, gall bladder and tran.sverse colon, all organs in 
which a great deal of pathology is found and diag- 
no.=ed. wc must conclude either that the pancreas is an 
organ singularly immune to disease or that in the 
majority of cases we do not recognize its pathology, 
organic or functional. 

I am sure the latter is true. J am quite sure a con- 
siderable number of vague upper abdominal syndrome.s, 
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sometimes only with gas, distension and discomfort, 
sometimes also with true pain, are due to this cause, 
especially in older people where the chances of infec- 
tion vascular change and sclei-osis are of course 
obviously increased. 

One has many I’easons for this belief. First, the 
number of cases in which changes in the pancreas arc 
found when the abdomen is opened for other causes 
and where the surgeon finds an unsuspected pancreat- 
itis sometimes the only finding, and therefore the 
obvious cause of the symptoms that no one had sus- 
pected were pancreatic in origin; second, though this 
of course is much less frequent, the times when we 
find evidence of fat necrosis when the abdomen is 
opened, obviously representing the aftermath of a 
previous and unrecognized acute or subacute pancreat- 
itis* and third, the fact that the pancreas is supplied 
with autonomic nerves and that these are susceptible 
to the same disturbances met with in any other portion 
of the sympathetic system — ^looal, reflex or psychogenic 

There is of course definite experimental evidence in 
favor of this, for although Starling and Bayliss feel 
that in exifiaining pancreatic secretion, the mechanism 
of* a special hormone could explain the whole pheno- 
menon, this obviously cannot be true. In the first place, 
Pavlov, Koschinsky, and many others have shown that 
bv stimulating the pancreatic nerves, a definite pan- 
creatic secretion is brought about. In the second place, 
it can be shonm in experimental animals that severe 
shock can produce a complete pancreatic achylia. 
Finalljq the fact that in true gastric achjdias, when no 
hydrochloric acid whatsoever is found and when there- 
fore the normal mode of stimulation of changing pro- 
secretin into secretin is absent, the pancreatic secre- 
tion may be, and usually is, absolutely normal. In 
these cases this must be brought about by nervous, 
not chemical, stimuli. . We have found this to be true, 
for instance, in cases of pernicious anemia and various 
other conditions where a complete gastric achylia is 
shown by histamin stimulation and fractional meals. 
We have made these tests both by the study of duo- 
denal contents and the more accurate, if properly done, 
though much more difficult quantitative estimation of 
the pancreatic ferments in the stool. 

What do we diagnose sometimes correctly — and 
sometimes incorrectly? The relative parities — pan- 
creatic cyst, pancreatic carcinoma, acute pancreatitis. 
tWiat do we almost always fail to diagnose? Practi- 
cally all cases of the much more common chronic and 
mild subacute pancreatitis, and, in all probability, the 
major proportion of the functional disturbances. 

As to pancreatic .cysts — degenerative, traumatic, in- 
flammatory — and ps,eudo cysts — round or oval tumors, 
usually in the midline just about or above the umbilical 
region, usually increasing, though slowly, in size, occa- 
sionally fluctuating, more often tense, with occasional 
spontaneous changes in size — this is the usual picture 
to be differentiated from mesenteric or retroperitone,vl 
cysts or even solid tumors in this area, and of course 
to be treated surgically with marsupialization. 

Pancreatic carcinoma is most frequently found in the 
head of the organ, with the classical picture of pro- 
gressive painless jaundice, rarely a palpable tumor in 
the earlier stages at least, usually associated wdth an 
enlarged gall binder with the usual general symptoms 
of any form of malignant neoplasm — ^progressive loss 
of weight and strength, occasionally with sj'mptoms 


very suggestive of carcinoma of the transverse colon. 
And yet not always this classical picture for the 
growth is not always in the head of the pancreas and 
jaundice may be absent. It is not always painless as 
in some cases pain, especially severe left back pain, is 
common even in the early stages of the disease, though 
of course much more frequent later when it may be 
very severe. The gall bladder is not always enlarged 
for its walls may be so thickened by the chronic chol- 
ecystitis, w'ith or without stones, which is so frequently 
associated with pancreatic disease, that distension is 
impossible. 

And again, the classical pictin*e may be absolutely 
simulated bj' painless common duct stone or by cirr- 
hosis of the head of the pancreas. In the former case 
the true diagnosis may sometimes be suspected by not- 
ing periods where the jaundice is lessened, associated 
with a slight transient pigmentation of the stool. In 
the latter case, even the surgeon is frequently unable 
to make a differential diagnosis at the time of the 
operation, usually a cholecystgastrostomy, and only 
time can answer the question — in the one case, death, 
albeit a bit belated ; in the other, pi’ogressive improve- 
ment and return to health. 

Unquestionably there is frequently a disappearance 
of the pancreatic ferments in duodenal contents or in 
stool — the bulky stool — in cases of carcinoma of the 
head of the pancreas. How much of this is due to de- 
struction or dysfunction of the glandular tissue due to. 
the disease, how much is due to a complete obstruction 
to the pancreatic duct, how much to the associated 
chronic and progressive jaundice with its increasingly 
inhibitory effect upon glandular secretion, is hard to 
say. I believe, howevei*, the obstructive factor is the 
lai’gest factor as I have seen a few cases of carcinoma 
of the pancreas without obstruction to the common 
duct and wuthout jaundice, in which the pancreatic 
ferment readings were quite normal. It is very prob- 
able that the pancreas, like the liver and possibly many 
other organs, has a large margin of reserve and can 
produce a practically normal secretion even where 
there is considerable destruction of certain portions of 
its substance as in carcinoma. 

If one wishes to visualize eveiy phase of the pro- 
gressive downhill course of carcinoma of the head of 
the pancreas in its classical form, may I recommend a 
novel by the great French physician-novelist, Paul 
Bourget, “The Night Cometh.” 

Acute hemom'hagic pancreatitis, one of the acute 
abdominal catastrophies, presents in its earlier phases 
at least a picture far more suggestive of a profound 
toxemia than of an infection or inflammation: exqui- 
site epigastric pain and tenderness w’ith very little 
muscle spasm, profound prostration and shock, circula- 
toiy collapse with thready pulse, little or no increase 
of temperature or white blood count at first — some- 
what suggestive of high ileus. Of course when the 
inevitable inflammation and infection set in, the 
picture changes and the condition is therefore fre- 
quently diagnosed as perforated gastric ulcer, severe 
gall stone colic, perforation of the gall bladder or high 
intestinal obstruction. 

And yet the picture rarely lacks some suggestive 
diagnostic sign or symptom if we but search carefully 
for it, especially if the patient has given a previous 
history of gall bladder disease, which is so fi-equently 
associated with this condition. Although usually oc- 
curring in people of middle or later life, it is occasion- 
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ally met with in very young children. It practically 
never occurs in those whose gall bladders have been 
previously removed. The cause may be the rare ti'auma, 
the commoner infection, possibly some other factor, 
the infection arising usually from a diseased biliai-y 
tree, possibly with an increase of biliary pressure. 
INIany have believed that the infected material is re- 
trojected directly into the pancreatic ducts and canali- 
culi. The recent work or Rich, however, show's that 
the biliary pressure under no condition becomes so 
high as that in the pancreatic secretory system, makes 
this method of infection much less probable. Infection, 
therefore, if it plays a role, takes place probably 
directly through the lymphatic system. 

But whatever the cause, the effect is the same — 
trypsin zymogen is activated, autolysis takes place, 
and a group of toxins of extreme potency is elaborated; 
toxins peculiarly affecting the circulatory apparatus — 
hence the extreme vascular collapse so characteristic 
of the disease. 

Rich also has shown that there occurs a constant and 
specific vascular lesion with rapid necrosis of the walls 
of arterie.s and veins — the direct result of the action 
of the trypsin upon them, and that the pancreatic 
hemorrhage results from the rupture of these necrotic 
vessels. He .shows too, that the majority of cases re- 
sult from potential obstruction to the outflow of the 
secretion in the smaller ducts, that this obstruction is 
usually due to metaplasia of the epithelium and that 
attacks are peculiarly likely to occur after a large meal 
or after alcohol. 

If the disease is recognized and surgery performed — 
that is, drainage of the destructive ferments or chol- 
ecystectomy — some cases die, some get w'ell. If opera- 
tion is not performed, perhaps because the condition is 
not recognized, perhaps because it is not of extreme 
severity, perhaps because some surgeons believe that 
nature, not the knife, gives better results, some re- 
cover with e.xtensivc areas of fat necrosis; a few’, a 
very few, develop suppuration and gangrene with that 
remarkable picture — a pancreatic abscess, a tumor, 
steadily increasing in size and when opened show’ing 
bits of necrotic pancreatic tissue floating in the pus. 
It is extremely uncommon and rarely diagnosed cor- 
rectly. Dr. Halstead once said that he should like, 
above everything, to make such a diagnosis before he 
died, but his wish was not gratified. He saw only two 
eases, in neither was pancreatic disease suspected and 
the true pathology only determined by the exploratory 
operation. 

Pancreatic calculus is extremely uncommon and 
rarely diagnosed correctly, the attacks of pain almost 
e.xactly simulating those of gall stone colic without 
jaundice. If the condition is suspected, however, the 
diagnosis may possibly be made by stool and urine 
studies, there being an absence or marked diminution 
of pancreatic ferments in the former and an enormous 
increase in the latter. We established this urinary 
normal of diastase in 1914 and in the one case of pan- 
creatic stone we have diagnosed, the amount of urinary 
diastase was increased more than twenty times. Inci- 
dentally, the quantitative e.stimation of diastase in the 
urine is a good test of renal function except, of cour.=e, 
in those cases where there is jaundice or obvious pan- 
creatic disease, and the readings run practically paral- 
lel with the pheno.sulphonphthalein readings, as Rowm- 
tree and I found in that same year. 


Chronic pancreatitis rarely is diagnosed but I be- 
lieve is frequently present. I am quite sure that some 
of the vague upper abdominal syndromes met with in 
people of middle or later life are of this origin. The 
condition probably represents either a sclerosis or a 
low grade of infection originating from a diseased 
gall bladder. 

Unquestionably the most common source — is gas- 
tritis, a duodenitis, possibly from the large bowel. In 
most cases it is probably through the lymphatic chan- 
nels. But it may occasionally represent a direct exten- 
sion from disease in the vicinity, such as peptic ulcer 
or cholecystitis. All of us of course have seen definite 
cases of perforation of peptic ulcer into the substance 
of the pancreas. Sometimes a suspicion of pancreatitis 
may be made more probable by certain laboratory find- 
ing.s — an alimentary glycosuria, changes in the stool, 
preferably w'ith the patient on a Schmidt diet, with 
abnormal amounts of undigested fats or starch or meat 
fibres. Sometimes a real azolorrhea, sometimes a true 
butter stool w'ith more than one-half the ingested fat 
unabsorbed and of this, 50% or G0% in the form of 
neutral fat. 

Certainly marked disturbance in fat digestion, the 
absence of jaundice, diarrhea, is very suggestive of 
pancreatic disease, because almost all of the fat split- 
ting ferment is found in the pancreatic secretion, only 
minimal amounts in gastric contents or in intestinal 
juice. Some have lain stress upon the pi'esence of un- 
digested nuclei in the stool if bits of thymus or muscle 
fibre are given by mouth, as the pancreas is the main, 
if not the only, source of nuclease. 

But none of these tests is absolutely diagnostic be- 
cause we ahvays have a number of variables — differ- 
ences in the motor and absorptive powers of the intc-s- 
tine, the possibility of vicarious enzj'mes from other 
sources and possibly the effect of enzymes of bacterial 
origin, to confuse the picture. 

We have found a considerable diminution, though 
not complete absence of pancreatic ferments in the 
stool or duodenal contents, of help. In the case of 
diastase, for instance where by our method the read- 
ings for normal individuals vai’y between GOO and 2400 
starch gram unit.s, our figures ran betw'een 120 to 300 
units in cases of definite chronic pancreatitis. We 
know, of course, from definite animal experiments that 
there is a definite quantitative and possibly qualitative 
response of the pancreatic secretions to food. Obvi- 
ously we cannot study our cases from pancreatic fistula 
as we can in animals, hence there are many po.ssible 
errors in the estimation of these ferments in both duo- 
denal contents and stool. Nevertheless, I believe the 
results obtained thereby ai'e of real value, especially in 
the case of diastase and trypsin, if all sources of error 
are reduced to an “irreducible” minimum and the most 
meticulous care employed in carrying out every test. 

With the possibility of pancreatitis' in our minds, 
with the careful analysis of symptoms and with the 
use of some or all of these laboratory tests, I feel that 
pancreatitis can probably, if not absolutely, be diag- 
nosed in many more cases than obtains at present. I 
am equally sure that, ju.st as in the evolution of cirr- 
hosis of the liver, we may have attacks of pain some- 
times so severe as to simulate gall stone colic, yet en- 
tirely of infiammatorj' origin and probably due to acute 
exacerbations of the infectious process, so in the pan- 
creas we may find a similar picture — pain, sometimes 
severe pain, which suggc.sts obstruction of some kind 
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but which in reality probably represents a small acute 
transient process in the course of the slowly progres- 
sing degenerative, sclerotic or infectious process which 
is called “chronic pancreatitis.’’ 

As regards treatjnent, pancreatic ferments by 
mouth, the minimizing of infection elsewhere and the ■ 
proper diet, especially one limited as to fats, unques- 
tionably help certain of these cases. I have always 
felt in this connection, that it is probable that in cer- 
tain cases of cholecj’stitis, with or without stones, the 
benefit that follows from a fat low or fat free diet is 
not all due to its effect upon the biliary infection, but 
is rather due to the effect of this diet upon the asso- 
ciated pancreatic disease or dysfunction so frequently 
associated with gall bladder disease. In my expeiu- 
ence, if gall bladder disease, even cholelithiasis, is not 
associated with jaundice or pancreatic trouble, the 
simpler fats, butter, cream, olive oil and especially egg 
yolk are in re.ality our most valuable dietetic aids in 
promaling gall bladder drainage and should be used 
in large amounts. 

Are there functional disturbances of the pancreatic 
external secretion? There must be, for the pancreas 
is supplied with autonomic nerves which unquestion- 
ably play some, if not the major, role in stimulating or 
inhibiting secretory activity and therefore there cer- 
tainly must be examples of h\ po-, hyper-, and achylia- 
pancreatica of this origin. But its diagnosis is ob- 
viously extremely diflicult; probably in most eases 
impossible, for while we may suspect it, it is very hard 
to differentiate from mild chronic pancreatitis, just as 
it is equally difficult or impossible to differentiate 
certain functional gastric disturbances from a mild 
gastritis, although the gastroscope may settle this 
question. 

I have seen a few cases, however, in which I think 
the diagnosis was absolutely justified. Let me report 
one — a woman who had been operated upon many 
years ago and eighteen gall stones removed from the 
gall bladder. When seen by me fourteen years later, 
she had definite recurrent gall stones attacks and I had 
her operated upon with a removal of the gall bladder 
filled with stones. The pancreas was found perfectly 
normal at the time but a few days after the oper.ation 
she developed an intractable diarrhea with typical but- 
ter stool and complete absence of pancreatic diastase 
and trypsin. Time, diet, possibly helped by the ad- 
ministration of pancreatic extract in largo amounts, 
cleared up the condition; in a relatively short period 
of time, the diarrhea stopped, the stool regained its 
normal character. That the pancreatic trouble was 
purely functional, I think was shown beyond que.stion 
not only by the rapid return to normal of the stool and 
the reappearance of pancreatic ferments in the fecal 
material, but by the fact that in a subsequent opera- 
tion made about three months later for adhesions, the 
pancreas was examined carefully and found to be just 
as normal as it had been at the time of the preceding 
operation. If diarrhea follows cholecystectomy, as it 
does in a very small proportion of cases, it is probably 
often of this origin. 

In thinking over the problems of the pancreas, one 
cannot fail to ask himself certain questions not an- 
swered in this rapid survey of our experience in this 


field. The most important is — ^is the pancreas an ab- 
.solutely essential organ? Apparently not as regards . 
its external secretion for proteolysis can be brought 
about by the pepsin and hydrochloric acid of the 
stomach, the erepsin, and possibly other ferments of 
the small intestine, and possibly by bacterial action. 
There is diastase from the salivary glands with mini- 
mal amounts from Brunnei*’s glands and the bile to 
cari'y on starch digestion. The fats, however, will 
fare rather badly for lipase is derived almost exclu- 
sively from this organ and fat digestion is practically 
always impaired in extensive pancreatic disease or 
dysfunction. But, after all, good health may be main- 
tained on a high carbohydrate, high vitamin, normal 
protein, low fat diet. 

There is clinical as well as experimental evidence 
that the pancreas is not absolutely essential. Func- 
tional pancreatic achylia with its butter stool, if 
treated with the proper diet, does not seriously affect 
the general health. Even in organic conditions where 
there is complete absence of this secretion, such as in 
a few ca.ses of tropical sprue, a certain number of 
cases of cirrhosis and many cases of carcinoma of the 
head of the pancreas, death does not come early but at 
long last. Certainly in cases of carcinoma of the pan- 
creatic head, the symptoms in the early stages — 
malaise, depression, pruritus, chills’ and fever, even 
pain — are not due to the cancer per se but are symp- 
toms of a progressive jaundice with biliary toxemia. 
Thus the marvelous temporaiy improvement after 
cholecyst -gn.stro.stomy or -duodenostomy! There is 
experimental evidence also in favor of this. For in- 
stance, in 1912, in a series of experiments made upon 
dogs with pancreatic fistulas, we found that as long as 
they were given plenty of fluids and plenty of alkali, 
their condition remained extremely good for a long 
period of time. If, on the other hand, the common 
biliary duct was subsequently ligated and a complete 
obstructive jaundice produced, in everj' case this was 
followed immediately by rapid loss in weight and 
strength and early death, emphasizing anew the great 
importance of the bile as a partial substitute for the 
pancreatic secretion if the latter is absent or mark- 
edly diminished. 

Those findings — clinical and experimental — are 
really of great significance for they justify partial or 
complete pancreatectomy for carcinoma. The salivary, 
gastric and intestinal secretion, and bile, possibly 
helped by pancreatin by mouth, will act as substitutes 
for the external secretion; insulin, possibly some day, 
pancreas transplantation, for the internal secretion. 

Is pancreatic disease more common than is supposed 
or diagnosed ? I am sure so. Can it be recognized or 
suspected more frequently than at present? I believe 
so, if one but keeps in mind its possibilitj’’ in all cases 
with vague upper abdominal symptoms, with and with- 
out pain, and then utilizes all possible diagnostic pro- 
cedures. 

Perhaps there is no better way to end this fragmen- 
tary talk on the clinical aspects of pancreatic disease 
than to repeat what was said by Sir Archibold Garrod 
many years ago — “The chief difficulty in diagnosing 
disease of the pancreas is in thinking of the pan- 
creas.’’ 
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TN a paper I’ead before the New England Surgical 

Society in September, 1921, on ‘‘Acute Pancreat- 
itis,” I said that the term would probably always be 
used but that I would try to show that it was not de- 
scriptive enough and that the tenns acute 'pancreatic 
vccroKiK or acute hemorrhagic necrosis of the pancreas, 
and acute and chronic interstitial pancreatitis would 
describe the various conditions found more accurately. 

. I can find no reason for changing this opinion in spite 
of the fact that no one seems to have followed my sug- 
gestion. 

Archibald f Lewis’ ‘‘Practice of Surgery”) has 
helped matters very much by dividing pancreatic cases 
into six groups, as follows: 

(1 ) Hyperacute pancreatic necrosis. 

(21 Acute pancreatic necrosis. 

(2) Subacute pancreatic necrosis. 

(4) Acute pancreatic oedema. (ZoepfTel) 

(5) Chronic pancreatitis with recurrent subacute 

attarlcs. 

(Gl Chronic pancreatitis with sclerosis (following 
acute attacks). 

So far as dividing these cases into definite groups 
is concerned, this classification is of value, and if it 
were properly used we should not have such variation 
in the mortality statistics under the heading of acute 
pancreatitis as we have at present, when it varies 
from 22.7 per cent to 70 per cent or more. This great 
variation in mortality must be due to the variation in 
the tyi)e of eases used rather than to the difference in 
the skill of various surgeons. 

?kly objection to this classification is that I believe 
there ai’e two types of iiancreatitis: 

( 1 1 .Acute pancreatic nccro.sis, due to injury to the pan- 
creatic duct.s by rctrojcction of bile or duodenal contents 
into the pancreatic ducts, causing a digestion of the pan- 
crcali- paronebyma. 

(2) .An infiltration of the interstitial tis.suo with en- 
largement and an incrca.sed bardne.s.s and at times oodcina. 
Tile condition may bo eitber acute or chronic. Tbo paren- 
chyma of the gland is not involved. This should bo known 
a*- interstitial pancreatitis. 

With an idea in my own mind that the classification, 
etiology, pathology, sympfomatology, and treatment of 
Ii.'uicreatitis had lieen clarified to some extent, I was 
nuieh disturbed to find that there was more confusion 
than ever about these points. It is impossible to dis- 
cuss thi'se ea.ses until we can at least agree upon some 
classification, and classification cannot be agreed upon 
until the pathology has been agreed upon. .Archibald 
luis classified the cases of pancreatic necrosis, but what 
constitute.s a pancreatitic necrosis? I have classified 
as pancreatic necro.sis any case of jiancreatitis in which 
there is fat necro.sis or hemorrhage, because it is my 
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belief that neither occurs without the release of acti- 
vated pancreatic secretion which in turn causes pain 
and tenderness in the upper abdomen with nausea. 

Arcliibald has a group which he calls chronic pan- 
creatitis, which is due apparently either to very mild 
repeated attacks of pancreatic necrosis or to repeated 
attacks caused by the backing up of nearly normal bile 
into the pancreatic ducts, which he calls ‘‘subacute at- 
tacks of pancreatitis.” He has still another group 
which he calls chronic pancreatitis with sclerosis, due 
to acute attacks of pancreatic necrosis, I assume, as 
only a necrosis could cause the amount of destruction 
he .speaks of. 

It has been my contention that there is an inter- 
stitial pancreatitis without involvement of the paren- 
chyma, due to infection of the interstitial tissue. There 
are many cases of so-called interstitial pancreatitis of 
which there are no .symptoms at any time, unless an 
abscess is formed and that seldom occurs. It is found 
only during the course of operation for other causes, 
such as cholelithiasis, peptic ulcer, or abdominal in- 
fection. 

Three articles have been published recently in which 
various pathological changes have been classified under 
ehronic pancreatitis and chronic inter.«f ifial or inter- 
lobular pancreatitis. Hinton (Annals of Surgery, Sep- 
tember, 1982) states that duodenal and gastric ulcers 
in contact with the jiancreas cause interlobular pan- 
creatitis, which causes severe pain relieved at once by 
g.astro-enterostomy. DeTarnow.sky and Sarma (Annals 
of Surgery, June, 1935) describe chronic panercatitis 
as a thickening of the gland due to repeated attacks 
of acute subsiding pancreatitis. Elman (Surgery, 
Gynecology, and Obstetrics, Nov., 1935) confuses the 
matter still more by reporting six cases of chronic in- 
terlobular pancreatitis, three of which had fat necro.sis 
and three of which had no fat necrosis but had gall 
stones. 

Under such conditions how is it possible to discu.<s 
chronic interstitial pancreatitis intelligently? I can 
only say that I myself have never seen a case of 
“chronic interstitial pancreatitis” without hemorrhage 
or fat necrosis diagnosticated before operation. Such 
conditions have no symptoms so far as I can determine, 

The mortality of the two groups, acute pancreatic 
necro.sis and chi’onic interstitial pancreatitis, is strik- 
ingly different. There is a mortality of at least 50 
per cent in the cases in which the parenchyma is in- 
volved. while in the second group the mortality cannot 
be more than 2 to 3 per cent. If we accept Archibald's 
cla.ssification of acute pancreatic oedema (Zooptlcl) as 
an acute interstitial pancreatitis, this would bring up 
the mortality rate somewhat. If, however, it is cla.ssed 
as acute pancreatic necrosis, as I believe it should be, 
the moi-tality rate corresponds accurately to the mor- 
tality rate of the acute pancreatic necrosis group. 
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Not only are tlicso two prroups (litToront in patholofiy, 
otiolop.v, nnd mortality, but the two have entirely dif- 
ferent symi)toin?. In the first group the jiatients arc 
always operated upon because of symptoms due to the 
pancreatic necrosis or retrojection of nearly normal 
bile, while in the interstitial pancreatitis group they 
are operated upon because of .symptoms due to biliary 
disease, duodenal or gastric nicer f Hinton), or ali- 
doniinal infoction.s. 

If we accept the division of these case.s into the two 
groups, (1) acute ami chronic iiancreatilis due to acti- 
vated ]-ancreatic secretion or nearly normal bile, and 
(2) inler.stitial jianereatitis probably due to infection 
of the p.'iucreas. .and accept Ajrhibald’.s dtvhion of the 
pancre.-nic nwro-is ca-e.s into four groups, we can t.alk 
about the ojicrative procidures and mortality of each. 

There is .some difl'erenee of opinion in regard to the 
t>pe of operation to be pi'rformed. Arcbib:ild believes 
it m-ce.ssary only to drain the biliary system. This 
.ippear.s logie.al, but what of the four aulopsic' re- 
ported by Opie some twenty-five years .ago, in which 
the necrosis wa- limited to tlie area drained by the 
duct of J^nntorini which opi'iiisi separ.ately into the 
dufd'-mim. While it is logic.al to drain the biliary 
sy,..ten). there are undoiibt'd!> a certain I'crec ntage of 
p.ancre.atic necrosis case.s due to retrojiction of bile 
into tin- duct of .‘^niitorini. In fact, Opie .states that 
the duct of Santorini is the main diict in lo out fif I'tn 

atttopsjes. 

The oper.-ttive prt-cf (lures for the \;irinu.s divisions 
(.f Archihnid'.s elas-dfic.-ition .slnnihi he -ettled in the 
mind'' of till .surgeons-. Tiic e.'.tenl of the oja-ration 
should b" determined by the tondilion of tin- ptitii-n'. 
The very .«iei.' i-hould h.av<' the h'.as; pns.-ible done; that 
js, dminage of the fatty cij'-iile. If the surgeon he- 
lieve'i it rea-’onable. a thoh-t y.stostomy with or without 
nmova! of stom-' may le- dom-, Tiio-e in .slightly 
IkIP r r«r,dition s-honid have the ftittv ctipsule and the 
trie rapsfile, win re soft anas art' found, drained and 
.a cho!e<'y.«tnst(ifny done with removal of gtill stoni-s. In 
tln.se patient' in t-till better condition the gall bladder 
J-houhl be nm>Aid. tin- durts )-.'»;p!or('d. aial a elnd'do- 
d’.c.-itomy done. 

It is seif evident th.at draitiage of the common duct 
viil give freer ilow- than will drainage through tin- 
gal! l.'lfidder. but it i-* lucesvary not infri-epiently to do 
.'i rholecvstos-lorny b's-.aiise of the cotidition of the 
jKitient or 1)1 cause of the diniciiity of rvneliing the 
dint. 

Archibald dfX"' not .ajtprove of <-holec>.stt ttomie.s for 
fe.-ir that th<- gall bladdt'r may he needed for drainage 
later, but the great majority of .surgeons do remove 
the gall bladder if tlie coinlition of the iiatient will 
permit it. 

It in difficult to pi'(‘ th“ objection to dr.ainage of the 
f.atfy capsuh' w-hen it is infiUratt-d nnd tense and con- 
t.iins much broken down tissue. While I agree with 
Archibald in practically all of bis work, I cannot agree 
that drainage of the biliary system is all that i,s neces- 
."ary. 1 {(■/■} .strongly that dr.'tirtajfe of the fatty cap.sule. 
and the true ccipsult- of the gland so far as it can be 
done without injury to the jiancreas, is of great ad- 
vantage to the patient. I have seen many fiatients re- 
lieved of pain and shock after drainage of the fatty 
capsule, and have had tw-o very definite case.s in which 
the patient remained uncomfortable, nauseated, nnd 
unable to e.at after biliary drainage witboiit drainage 
of the fatly cap.sule. Both were comparatively mild 


cases and both recovered after ten days which were 
very trying both to the patient and to the surgeon. I 
have never since neglected to drain the fatly capsule 
when thei’e is swelling in the region of the p.ancreas, 
fat necrosis, or hemorrhage, no matter how slight. 

It is true (hat drainage of the fatty capsule is more 
likely to cause an infection of the fat about the capsule 
than no drainage, but on the other hand proper drain- 
age at Hie primary operation may prevent a secondary 
operation for the drainage of an abscess in this region. 
The neglect of early drainage of abscesses m.'iy, I be- 
lieve, be responsible for some of the late deaths. When 
the fatty capsule is drained early, the patient fre- 
(liicnlly ruji.s a moiiL'mie tcmpcrnlurc or none at all for 
a week or ten days, at the end of which time the tem- 
perature rises to 101” or 108" with increased discharge 
of pus, broken down fat, and necrotic gland. A second- 
ary operation is frequently necessary to give better 
drainage unless a large drainage wound is left .at the 
fir.st operation. 

In addition to the diflicultic.s of po.st operative drain- 
age of the fatty cap.sule. these conditions not infre- 
quently cau.se thrombosis of the veins in this region, 
not only the splenic vein but evi'ii tlie vena cava. The 
sepsis which is often present may cause infection in 
other regions, the .s.arne as any abdominal infection. 

Tliere have been cli.ange.s in the mind.-, of .some 
surgeons r<-i-ently in regard to the best lime for opera- 
ting on eases of acute pancreatic necrosis, largely be- 
cause of the high mortality in these case.s with our 
pr(“-ent mc-thod of so-called “early” ojicration. But arc 
lln-ro enough cases operated upon within Iwent.v-four 
liour.s to give ii« a jirojier idea as to the value of early 
o|ieration? At the Mns«aehusett,s General Ilospit.al 
«-arly operation has largely been given up. 

DeTakats and MacKenzic ( Annnl.s of Surgery, Sep- 
tember, 10821 believe that: 

( I » “P.'itients should never be operated upon in the 
initial shock." and yet their statistic.s show th.nt the 
morl.’dity in tlio.se casi-s operated upon within 2-1 hour.s 
i« 2-‘> per (-ent, the lowest mortality c.xcept for the 
group operated uiion more than three weeks after the 
onset of .syni))tom«. ft may not be proper to operate 
within 2 to 6 bour.s after the onset, but it i.s ,a well 
kmnvn fact in surgery that removal of any condition 
cnu.sing shock will frequently save the life of the 
patient. Tiie siirgi'ry must, of course, bo reduced to 
a minimum. It is my belief, therefore, that all case.s 
of pancreatic necrosis e.vcept the very mild should be 
operated upon at the I'arlie.st possible moment, first 
because of (lie possibility of an error in diagno.sis, nnd 
secondly because I believe (hat there will be less de- 
struetion of tissue, nnd that the operation should be 
carried out under local anesthesia with a minimum of 
ether to keep thi' patient on the table during niani- 
pulalion. 

(2) “If all diagno.stic measures point to pancreatic 
necro.sis, delay is pormis.siblo until absccsso.s loailize, 
cysts and gangrenous parts need removal." Yet their 
statist ics show (hat operations delayed over 2-1 hours 
and up to 8 weck.s have a mortality of 50 per cent. It 
is. 1 believe, important that all cases except the very 
mild ones be operated upon within 24 hours if it i.s 
po.ssihle to get the case.s, 

(.8) “If diagnosis is uncertain, early operation miast 
be done for fear of overlooking into.stinal perfora- 
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tions." Operation within 24 hours would cover these 
cases. 

(4) “If the attack is mild, wait for recovery and 
then diagnose and operate for biliary tract infection.” 
Their statistics show that the mortality in cases oper- 
ated upon more than 3 weeks after onset was only 20 
per cent. It is quite evident that these cases were 
mild or operation would have been performed earlier. 
It would seem that the mortality of cases operated 
upon from 2 to 3 weeks after onset, 66 per cent, and 
the mortality of those operated upon after 3 weeks, 20 
per cent, were unnecessarily high. It would seem 
reasonable to e.xpect a lower mortality if all operations 
had been done within 24 hours. 

lilay I diverge for a moment to mention diagnosis 
and to say that laboratory examinations, at least those 
in use up to the present time, should not make one 
give up physical e.xamination, for every available 
method should be used in the diagnosis of these diffi- 
cult cases. The most satisfactory aid to making such 
a diagnosis is the careful determination of the location 
of tenderness. It is not enough to say that there is 
tenderness in the upper abdomen. Given symptoms 
suggesting gall bladder disease, the diagnosis of pan- 
creatitis should be made correctly in a high percentage 
of cases if there is tenderness e.xtending to the left 
from the gall bladder. This can be accomplished only 
by meticulous care as to the amount and extent of the 
tenderness. E.xperience is necessary, of course, to make 
this distinction and yet a former resident, of very 
moderate hospital experience, made a correct diagnosis 
in the next two cases that were admitted after he had 
been taught this method of diagnosis. 

I appreciate that there has been much written re- 
cently about attacks of panci'eatitis causing pain, in- 
digestion, and discomfort in the upper abdomen after 
cholec.vstcctomics and cholecystostomies, but I have not 
seen enough of these cases to make me feel that pan- 
creatitis following cholecystectomy and choledochos- 
tomy is of much importance. It is true that at opera- 
tion I have left stones which have had to be removed 
at a second operation, but this has always given relief. 
I have opeiated twice for attacks of pain following 
operations for gall stones without finding any cause 
for the pain, even pancreatitis, but in spite of this 
there was no further occurrence of the pain after 
several years. 

It is quite evident from various case reports that 
there is frequently more than one attack suggestive of 
pancreatitis before operation seems necessary. In 1921 
I called attention to the fact that 22 of the forty-three 
case.s of acute pancreatitis from the Massachusetts 
General Hospital occurred in patients without gall 
stones, and of these 17 had had one or more attacks 
of pain before having an acute attack of pancreatic 
necrosis reciuiring operation. 

.Archibald believes the mild attacks to be acute pan- 
creatitis due to retrojection of nearly normal bile into 
the pancreatic duct, which causes an inflammation and 
therefore swelling, but not a necrosis, MTiipple and 
Goodpasture fSurgery, Gynecology and Obstetrics, 
1913, XVll. 591) report that in animals there may be 
attacks of pancreatic necrosis with absorption of the 
necrotic material which leave a scar so small that it is 
difficult to fuui it. How such a condition can produce 
the ftii(ling-< of dcTakats and MacKenzie is difficult to 
uniier.stand. 

‘Tniiigestion” and slight discomfort in the epigas- 


trium do not have much significance for me. When 
we consider the various operations which have been 
carried out for the relief of these symptoms, we 
wonder if these symptoms really mean much. The out- 
standing reasons given for such symptoms before 
operation have been chronic appendicitis, chronic sal- 
pingitis, retroversion of the uterus, so-called chronic 
cholecystitis without stones together wdth an X-ray 
showing a gall bladder which does not empty quite ns 
the roentgenologist thinks it should, stasis in the duo- 
denum, duodenal diverticulum, and now chronic pan- 
creatitis either before or after operation. One is not 
much impressed with the value of these symptoms 
wheii they are supposed to be “cured” but such dif- 
ferent operations. In many clinics chronic cholecystitis 
without stones makes up at least 50 per cent of all the 
gall bladder operations. One winders why we do not 
all have our gall bladders out for slight indigestion 
and perhaps a fulness in the upper abdomen. It has 
been said by some surgeons that cases of chronic 
choecystitis without gall stones should be operated 
upon not only for relief of "indigestion,” but also for 
fear they may cause pancreatitis! In spite of this 
great danger, Wilkie has said that he has had great 
difficulty in finding a bacteriologist who could find 
bacteria in the gall bladder walls for him, and yet he 
considers operation of great importance. If these 
symptoms are of value, why has it been necessary to 
do so many ditlerent operations for the relief of them, 
and why are patients not more often relieved by the 
operations? 

Operations for the relief of acute interstitial pan- 
creatitis do not seem to be necessary as the symptoms 
do not seem to be sufficient to make a diagnosis pos- 
sible, or at least to make an operation necessary, as 
such a condition is rarely if ever seen at operation 
unless we consider Zoepirel’s acute oedema of the pan- 
creas as an acute interstitial pancreatitis. 

The treatment of chronic interstitial pancreatitis is 
incidental to finding it in the course of operations for 
other conditions such as cholelithiasis, duodenal or 
gastric ulcer, acute cholecystitis, or some abdominal 
infection, and should consist, I believe, of the removal 
of Whatever is the cause of the pain. To make doubly 
sure, it is important to drain the biliary system especi- 
ally if there is jaundice. Jlany cases of chronic pan- 
creatitis have been relieved entirely by cholec.vstectomy 
alone, without drainage of the biliary system. Long 
continued drainage of the biliary system has. been 
emphasized hy many surgeons, especially Denver, but 
drainage for two weeks is sufficient in all the cases I 
have seen. Denver recommended and carried out on 
several patients cholecyst-gastrostomy in cases in 
which jaundice had recurred or had not cleared. It 
has been m.v good fortune in about 2500 cases of 
cholelithiasis and cholecystitis never to have been 
obliged to do a cholecyst-gastro.stomy for chronic in- 
ter.ititial pancreatitis. It seems probable that when 
any such operation is nece.ssary, the condition present 
may be carcinoma of the head of the pancreas. 

As to prtvciUivr mcasurrs in pancreatic disease, 
there is no doubt but that removal of gall stones when 
found is an e.vcellent measure, but I cannot agree with 
those who foe! that it is important to remove the gall 
bladder in cases of so-called chronic cholecystitis with- 
out stones, to prevent acute or chronic pancreatitis. 
The arithmetic of the.»c men seems to me to be at 
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fault, for in my own practice I have oiierated upon 
forty cases of acute pancreatic necrosis and abscesses 
of tiie pancreas, while durinpr the same period I have 
seen more than 2500 cases of cholelithiasis. That is, 
about 1.0 per cent of all the cn.so.s of cholelithiasis and 
acute cholecy.'ititi.s arc a.ssociated with acute pancreatic 
necro.-sis. 

As the mortality of acute pancreatic necrosis i.s 
about 50 per cent, the mortality rate for ihese acute 
pa.n.rentic necrosis ca.ses jussociated with cholelithiasis 
and acute cholec.v.stitis could not he more than 0.8 per 
cent. The operative mortality for cholecystectomy in 
cases cf chronic chokRr.v.stitis couhi not bo lo.ss than 2 
|n,r cent, which leaves a balance of J.2 per cent in favor 
of not oiieratinp upon these cases. 

While it must be admitted that there is little that is 
new in repard to the /rtalmott of pancreatiti.s, wo have 
a most brilliant piece of clinical work on c.arcinonm of 
the pancreas, for which we owe a debt of pratilude to 
Vrs. IVhippIe. I’ar.'ons, anti repardle.s.s of 

whether the late re.sults will or will not he commen- 
surate with the hrilliancy of the clinieal di'diicliuiis 
that havt' been made. 

It must have been appreciated hy every surpeon tliat 
p.nncieatic secretiou ctitild not pt‘t into the duodenum 
in c.ascs of carcinoma of tlte head of the p.’increa.s with 
marked jaundice, yet no one lias ever before tirawn the 
conclusion shat the pancreatic duct mipht he lied otf 
without tioinp any dam.'ipe to tlie individual. Thi.s 
clinical observation has brouplit many ca.ses of carci- 
noma of the pancreas into the field of operative 
.Kurpery. Not only is tin ob-ervijiion and proof that 
ihep.ntient can e.vist without the external secretion of 
the panercas of importance, btil the carefully worked 
out operative pnea-dure i« of preat importance. fWhip- 
ple. Annals of Surpery. 0"lo!M’r, 1‘.>:‘.5?. 

It has taken many ye;sr.s to fonvinc<‘ siirpisms that 
the pancreas can be oper.ated upon the .sanu- as any 
other orpaii. provided one is- careful to jirevent teakape 
and infection. In fact, it has been fouiul that the jiiin- 
creas can be inch'll or larpe .‘'..ct ions removed without 
d.mper to the jiatient. To Iiave this pruof that patients 
can live v,'ith the iiancnatie duet tied olT pive.s the 
stirpeon rontnd over the whole jiaiicreas. A larpe part 


of the tail can be removed from the tail toward the 
head without doinp harm, and now that Whipple, Par- 
sons. and Mullins have proved that the pancreas can 
be partly removed from the head toward the tail, the 
whole orpan is under control. 

Not only is thi.s work of importance in carcinoma, 
hut it will make the removal of cysts much more 
certain than formerly. Kenioval of a portion of the 
pancreas with the cyst may be done with the hope of 
no further trouble, for few have attempted to remove 
cy.sfs of the pancreas with any feeling of certainty that 
tiiey would not recur. With our present knowledge of 
the pancreas, removal of sufficient gland tissue to make 
sure that a f.v.stadcnoma or a simple cyst will not recur 
is of importance. Degeneration cysts or pseudocyste 
should not recur, and simple drainage is all that is 
nece.s.s'ary. 

Probably llie most spectulnr operation.s on the pan- 
creas are those for hypoglycaemia duo to adenomata 
or to h.vperplasia of tiie pancreas. In addition to the 
adenomata, which give .such striking results when re- 
moved. there i.s apparently n Inperplasia similar to 
hyperplasia of the thyroid gland. Some cases have 
hi'en operated upon in wliich no adenoma can he found. 
In order to treat these cases, an unexpectedly large 
proportion of the gland must he removed, as in thy- 
rtiiiloclomy, in order to rcduci' the insulin sufliciently 
to return the patient to normal. Unfortunately the 
problem is more dinicult than in thyroid disease bc.- 
cau«o of the pre:it(‘r risk in opening the abdomen two 
or more time.s to redueo the gland sufficiently. 

In all operations for removal of a large or small part 
of the jiancreas the great danger is in injury to the 
blood vessels in the region of the pancreas. Removal 
of the sph'cn may he nece.ssary because of injury to 
till' blood sniiply or to facilitate the removal of a 
growth. 

The fipcration for liypoglycaemia and Whiiiplcks 
operation for eaifinoina of the pancreas have been the 
outstanding clinical advnnce.s in surgery of the p.ati- 
creas in many year.s. Let us hope that within the next 
ten years tiie etiology, classification, diagnosis and 
treatment of pancreatiti.s can bo jnit on a more definite 
basis than it is at the jire.sent time. 
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l.APiniAtiMAl'ir hernia" was the all iiiein.sive 
term ariplied to a protrusion of the .stomach 
through the diajihragm, until Hailey (1) introduced 
the name "thoracic stfunneh" to that type due to a 
.shortening of the e,“ophagus. There is n tendency to 
a.scrihe all of th(>.“e lesions to a congenital, aelual nr 

’’IVli^rrt,! at tlir Tliifiy.iilrilli Anrninl fir,, Inn i.f lli.- Arnrrirnn fUrim- 
« AlKintlf Clt>. N'. J., Mny 4.r,, 


Iiotenlial defect in the diaphragm in contradistinction 
<0 the (raiunatic form of hernia througli llio dia- 
phragm. A potential widening of the hiatu.s esopha- 
geus may, however, he n predisposing factor in the 
causation of the latter. In three patients of our series, 
an hiatiLs large enough to admit throe finger.s was 
found at the tinn* that an operation wa.s being per- 
formed for some other condition. Where formerly 


American Journal of DiGESTn-E Diseases and Nutrition 


GOO 
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{liaphnipamalic hernia was considered to be the more 
freijuent lesion, it seems that the diagnosis of hiatus 
hernia and congenitally short esophagus is gaining in 
ascendency. An adherence to Akerlund’s (2) classi'- 
fication of three types would help to clarify the situa- 
tion immeasurably. There will bo however, because of 
a lack of diagnostic methods, a large number of cases 
which will be unclassifiablc. 

Our interest in this subject was aroused by the fact 
that we were encountering those lesions in greater 
number.s, undoubtedly duo to an increasing number of 
reports in the literature, and an increasing ability to 
recognize them. Therefore, when we decided to .study 
thi.s condition more thoroughly, we recalled as many 
of our patients as we could, in whom the diagnosis of 
“diaphragmatic hernia” had been made previou.sly, 
with the purpose of trying to ditlerentiatc them into 
recognizable types. As we were only partially success- 
ful in our attempt, one of us enlisted the aid of csopha- 
goscopy and later biopsic examination as suggc.sted 
by Clerf and Manges ( j). It is cpiite obvious that thi.s 
kind of examination is superior to that of localizing 
the length of the esophagus by the level of the thoracic 
vertebra, although the latter is a much simpler pro- 
cedure. Unfortunately we were unable to obtain the 
consent of all the previously c.xamined patients to re- 
turn for another lluoroscopy and still less for esoph.a- 
go.scopy. While we were thus enabled to increase our 
ability to differentiate the t.vpes. we did not acquire a 
corre.sponding increase in our facility to make a 
clinical diagnosis of the condition beforehand. On 
several occasions we suspected the lesion, only to find 
our.celve.s wrong in the majority of cases. We are in- 
clined to agree with Ritvo (4) that in the majority of 
the cases it i.s an accidental finding without character- 
istic .symptoms. The .symiitoms related by the patients 
are more freipiently due to some other underlying 
cause. If more individuals were c.xamined roentgen- 
ologically, the lesion would undoubtedly bo found more 
fnsiuently. 

Innitenri ; Eleven j)aticnts wore males and twenty- 
seven female.s. All of our cases were in adults. The 


ages ranged from 31 to 70. Only seven of these were 
in the seventh decade of life. 

Symptoms: A restatement of the symptoms will be 
nothing new. We shall therefore make an analysis of 
the .symptoms encountered in the hope of finding out 
which ones, singly or in combination, might sugge.st a 
diagnosis before other methods of investigation arc 
utilized. 

Twelve complained of epigastric pain, for periods 
varj’ing from one to twenty-four years. In three of 
these the pain was worse at night', or on lying down, 
and in four it radiated to the left. One patient stated 
that the pain was distinctly worse on attempting to 
lift a heavy weight, Fig. 1. This patient, a wom.m 
of 51, was seen in 1933 because of pain in the right 
upper (juadrant of the abdomen of eight years dura- 
tion. She had some pyrosis which was relieved by 
soda bicarbonate, but no dysphagia. The gall bladder 
concentrated the dye normally. We mention this nega- 
tive point because on X-ray c.xamination a narrowing 
of the esoph.agus was found in addition to a large 
supradiaphiagmatic gastric pouch. She came to the 
hospital for esophagoscopy and then changed lier mind. 
This is prob.ably a case of thoracic stomach on the basis 
of a congenitally short esophagus.' 

In the four patients whose pain radiated to the back, 
the lesion was of medium size in two, large in the 
second, and small in the third. In the last p.atient the 
esophagosopic length was 40 cm. and biopsic exami- 
nation revealed esophageal tissue at that distance. The 
impression obtained, therefore, i.s that this might well 
be a case of para esophageal diaphragmatic hernia, 
which incidentally is the impression obtained on lluoro- 
scopic examination. Another patient, female, age 51, 
with a medium sized gastric ])ouch had complained of 
severe pain in the left upper quadrant radiating to the 
back for many years — in fact as long as she could re- 
member. The pain came on immediately after meals 
and was made worse by a heavy meal. Occasionally 
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(be pain occurred at lURlit. Tlio Rail bladder concen- 
trated the dye normally. The e.sophapo.scojjic lenpth 
was 40 cm. 

The nmco-^a at the canliac orifice was reddened. 
Biop.sir examination revc.aled pastric ti.ssue. This is 
probably another ca.se of para esophaireal hernia. 
Three of thc.«e twelve patient.s had cholelithiasis. 

“Heartburn" occurred in twenty-two ))ationla, in 
seven of whom it wa.« relieved by soda bicarbonate. In 
eight, it was definitely woi>'e at night or occurred only 
on lying donn. to be relievetl wlien the patient ns- 
.siimed an ujiriglit po--ition. In three of thc'^e the lesions 
were of medium .si’/e and associ.nlcd with esophageal 
constriction above the ga.strie poucli in two. In one 
of these, a patient, age 66. who was afraid to lie down 
hi cause of heartliurti. e.-'Ophagoscopy revealed an 
hyperemic mucosa which bh d easily, and a thickening 
of the po-,t(>rior folds at a level of 62 ceiitimeter.s. In 
spite of this- definite picture of e.s'niih.agilis'. lier only 
complaint u.as luH-turnal pyrosis without dy.sphagi.a. 
Anothir p;iiient. a male, age It. complained of heart- 
burn for about eiglitcen yeai.s, when lying ilcovn. X-r;iy 
exiiininntion reveaiid a large gastric p(>uch with an 
t.soph.ngeai constriction. The esopliagial length was 
:iT centimeters. The tliagno'iii is probably thoracic 
stomach nith ,«hort esophagn.s. 

Six of thc'e tv.eniy patients had cholelithiasis. How 
much the pyrosis was due to this and how much to the 
g.astric lesion, is ditlicult to tell. In the inajoritj of 
cns('s tlu're was no relaticmahiii In'tween the “ire of 
the k -ion aiul the amount of ht.'irlliurn. 

Vomiting, alone or with regurgitation, tw-curred in 
ten patii'nlA. and regurgitation in four Helief of the 
distress by \orniting w.T'- not common. In five of thes-e 
patients the le-jnn small, in (wo large and <ine 
mMlltirn. 

I'.'dn in the cln st. either of a subsi. rnal type or 
r.'idiriting to jjglst nr left, oeciirral in only 6 patient.s. 
Or.' of these jiatietit.s came to .see us in lo.'tl complain- 
ing of irregular g.astrodntestinal distomf<'rt. Two 
re.-ir.' before, a 'liagmss-is of chronie cholecyst it ie w.m 
m.'ide in Detroit by ver.v c.'ipable pby.sicijiTis. At times 
tin p.'iflent com]»!ained of severe right h> pochondriae 
pain. About one year labr be b:id ; eve re |iain in the 
left iiri*cordia! region, r.adiating to the left .slioulder 
and ann. The g.all hl.adder com t ntrated the dye well 
.and .an el<‘ctro.'ardiograru .showid no deviations' from 
normal. A tentative diagnosis of diaphragmatic In'mia 
v.-.-js recordeii on the history, but it could not lie con- 
firnud by X-ray ^■xami^atbIn. Four yc!ir« later the 
dir!giK)“ih of Iborncir stomach .’ind fdmrt esophagus warn 
made at the Mt. .‘^inat Hospital. Xew Vor);, while the 
patient was under the care of Dr. \Vinkel«teiii. Ihir.st 
(')) ri'perted the case of a patii-nt with recurrent 
In rnia of the .stomach through the hialu.'i e.sophagetH 
of tig diaphragm with pain resembling angina pecto- 
ris. Three patients in this grouji had dy.sphngin, but 
eaopliago'icnpy was uninecessful in two and not tried 
in om*. One other patient in tliis group will be die- 
cu.s-'t-fl hater. In tavo it wa*; undecided whether the pain 
was referred into the cho.st from calculouH cholecy- 
.stili.s-. or from the gaatric pouch. 

A history of dy.spnea av;is obtained in nix patients'. 
In all of the.ae the le.aion wat eilhtr of medium or large 
Hire. Goodall and Iloyt (6) lay Ptrf'at r.tro.a.t on dyfipnen 
of a jipculiar type which occurred in four of their five 
patients. They found a characterintic dyfijmea, one 
occurring on (he hlightc.'d effort or after eating — a port 
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of panting hreatliing — disappearing when the patient 
pit's down and prone to he ab.^ent even on (Lxortion, 
wlien (he .stomach i.n empty. 

They ilivide their ensep in two type.s — one in which 
the tmijor part of the .Ht'imacli is above the diaphragm, 
and the other in which the major part i.p below the 
diaphragm. The intense type of thip romarkalilo form 
of dy-sjine.-i occnr.p in the fir.s't (yjie and lead the authors 
to make a rlinical diagno'si.s of thoracic stomach in 
two other ]>atients. after having found a thoracic 
.stomach on X-ray examinntion in the fir.sl jiationt who 
had this sort of tiroathing. We did not encounter thi.s 
.severe .symptom in any of our iiationt.s hecau.s'e the 
lesions were all of the second t\jK'. with the excejition 
of one wild refused to eomc liaek for a re-examination. 
Six patients complained of some form of d.vspnea. One 
in this series. Fig, 2. a woman of 28. complained of 
epigastric jiain, n.'iu.se.'i, vomiting, tightiu'.s.s and a 
.smothering seii.sation of the chest with fre<iuent at- 
tacks of dy.spnea. She had stomach trouble dating back 
to childhood. In 1926 slu' was told that she had 
asthma. An X-ray examination revealed (he lai'go.st 
thnracie stomach in our series. Unfortunately we lo.st 
track of her and could not get her hack for re-ex;imi- 
nafion nr esojihagnscopy. In the liglit of Goodall and 
Hoyt’s report and the fact that her symptoms dated 
hack to cliildliood, we are inclined to consider thi.s ca.sc 
a.s one of congenitally short e.sophagu.s and thoracic 
stomach. 

Dysjihagia occurred in six patient.s. In the report 
of Clerf and Manges (2) dysphagia was Ji prominent 
.symptom. Their patients differed from ours in that 
Hu* majority came to thorn primarily for diflicully in 
swallowing. The le.sions wore of medium size in two, 
.small in three, and undetermined in one. Two had in- 
definite elie.st pain and three hearthurn at epigastric 
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pain. Esophagoscopy was carried out unsuccessfully 
in three patients. 

They refused to return for re-e.’camination. X-ray 
e.xamination revealed a supragastric constriction. One 
of the patients ,Fig. 3, male, age 62, had difiiculty in 
swallowing over a period of two years and had had re- 
peated attacks of biliary colic. X-ray e.xamination re- 
vealed a thoracic stomach with an esophageal narrow- 
ing and cholelithiasis. A cholecystectomy was done, at 
which time it was found that the hiatus esophageus 
admitted three fingers quite readily. The dysphagia 
returned later. Esophageal dilatation gave him some 
relief. ICsophagoscopy was attempted, but because he 
violated instructions not to partake of fluid and denied 
having done so, it was unsucce.ssful as gastric fluid 
regurgitated into the esophagus at the time of exami- 
nation. He refused to return for re-examination. 

In attempting to evahiatc these symptoms, we were 
confronted by the fact that many of the patients who 
had other pathological conditions, as calculous cholecy- 
stitis (11 cases), hypertension with or without cardiac 
involvement (8 cases), hyperthyroidism (2 cases) and 
.syphilis (2 cases), had the same complaints as those 
patients with thoracic stomach without these lesions. 
It is, therefore, very difficult to determine upon a 
.symptom complex which is typical of thoracic stomach. 
The following .symptoms are suggestive; increased 
pain or heartburn on lying down, pain in the chest 
radiating to the left or down the left arm and dyspnea, 
neither one of cardiac origin, and difficulty in swallow- 
ing of long duration in a patient in whom traumatic 
stricture, carcinoma of the esophagus or cardiospasm 
can be ruled out. 

X-ray examination: In evoiy case the actual diag- 
nosis was made by X-ray e.xamination. Attempts to 
visualize both the hernial protrusion and the esophagus 
as suggested by Einhorn (7) were unsuccessful in 
most cases. It was necessary to give the patient some 
more barium and visualize both structures at the 
moment of the passing of the barium. This .should be 
an c.xccllent method for differentiation. Unfortunately 
a second meal of a thick paste was not always succcs.s- 
ful. We classified our lesions as small, about 3 centi- 
meters or less in diameter, medium 4 to 6 centimeters, 
and large 7 centimeters or more. Fifteen were small, 
cloven medium and eight large. 

X-ray examination alone sufficed to make a diagnosis 
of para esophageal hernia in seven patients, in one of 
whom it was confirmed by a double meal, and in six by 
finding the esophagus to be of normal length. In one 
patient dilatation of the esophagus by X-ray was found 
and osophagoscopy revealed shortening. In six patients 
the finding by X-ray of a constriction of the lower end 
of the csoi)hagus with a supradiaphragmatic gastric 
pouch suggested the presence of a .short esophagus. 
Only one of these was confirmed by csophago.=copy 
alone, as the other patients refused to return for 
furtlicr examination. 

Es"phn;ioscopit was employed for the purpose of get- 
ting information about the condition of the esophagus, 
determining its length and later to obtain .specimens of 
ti.'^sue at the level at which ga.stric muco.'a was seen. 
It is ordinarily accepted that the distance from the 
teeth to esophagus is .JO centimeters. However, this 
may vary some with the heighth of the patient. In 
this report 30 to 40 centimeters are accepted a« normal, 
except in thoce patients in whom a con.slriction is 
feiind at tlie lower end of the c-'^ophagus, in addition 


to roentgenological evidence of a supradiaphragmatic 
pouch of the stomach. Because of our inability to have 
'all patients with this possibility return for esophagos- 
copj', we are unable to furnish any definite statistics 
on this point. Esophagoscopy was carried out in fifteen 
patients. In nine it was responsible for the diagnosis 
and in six it confirmed the diagnosis made by X-ray. 

The results of biopsic study in nine patients showed 
that gastric mucosa was obtained in three patients at 
a level where the esophagus should be, and esophageal 
mucosa in the others. Because of a constriction at the 
lower end of the esophagus in three cases, it was im- 
possible to enter the stomach. X-ray e.xamination, 
however, revealed the fact that the esophagus was con- 
stricted above a small protrusion of the stomach above 
the diaphragm!. In some patients in whom the esopha- 
goscope was passed to the 39 or 40 centimeter mark, 
there is still the possibility of the lesion being a 
paraesophageal hernia — ^that is, a real diaphragmatic 
hernia. Many more studies will be necessary to de- 
termine this fact. In all cases where a biopsy was 
made, the esophagoscopic diagnosis was confirmed. It 
seems unlikely that this method of examination is 
necessary e.xcept in e-xtremely doubtful cases. 

SUMMARY AND CONCLUSIONS 

1. Thirty-nine patients were seen with the diag- 
nosis of some tj'pe of thoracic stomach. In 7 the lesion 

. was a paraesophageal hernia. This diagnosis was con- 
firmed by X-ray examination and finding the esophagus 
to be of normal length. In one it was confirmed at 
fluoroscopy by a double meal. JIany may question the 
frequency of this lesion, and rightly so, because of the 
tendency to consider most of them to be due to con- 
genital shortening of the esophagus. 

2. In nineteen the diagnosis was thoracic stomach 
due to a shortened esophagus. In six a constriction of 
the esophagus above the gastric pouch was seen. In 9 
the diagnosis of short esophagus was made or con- 
firmed by esophagoscopy. In one the history of difii- 
culty in swallowing and finding a constricted esopha- 
gus by fluoroscopy, and in another the history of 
gastric disturbance from childhood on, without an 
esophageal constriction, were sufficient to make the 
diagnosis. In one patient the diagnosis was made 
elsewhere. In 12 it was impossible to determine the 
kind of lesion found. 

3. A clinical diagnosis Of thoracic stomach should 
be suspected in patients presenting the above men- 
tioned symptoms over a long period of time, in whom 
other pathological conditions can be ruled out. 

4. The thoracic stomach of unknown type requires 
more careful e.xamination by various methods, as 
X-ray, double meal and esophagoscopy for differentia- 
tion. 

5. Bioji.sy is only a confirmatory procedure and is 
unnecessary where esophagoscopy is satisfactory. 
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DISCUSSION 

DE. JOHN H. FITZGIBBON (Portland, Oregon) : Dr. 
Bloch did not mention bleeding as a complication of dia- 
phragmatic hernia. I have seen over thirty cases, out of 
which group two patients have had severe hemorrhages 
and a history suggestive of peptic ulcer, but with no X-ray 
evidence of abnormality other than hiatal hernia. It is 
1 ‘easonable to assume that they were bleeding from ulcera- 
tion in the herniated part of the stomach. Both responded 
well to ulcer management and are continuing treatment. 
The recurrence of ulceration without hemorrhage in these 
patients is something that should be given serious consid- 
eration. If stools are routinely examined, we shall find 
occult blood continuing over long periods in many. Second- 
ary anemia is occasionally an outstanding feature. 

Dr. Bloch’s paper brings out the fact that hiatal hernia 
is rather common, and I feel that wo should emphasize the 
importance of horizontal fluoroscopy. No gastro-intestinal 
X-ray examination is complete unless the patient is ex- 
amined lying flat or with the head lowered. Upon taking 
a deep breath and straining, barium will be seen to “pop” 
up through the hiatus into the hernia. If this sort of ex- 
amination is made routinely, particularly in people who 
h.ave been suspected of having gall bladder disease or who 
have been operated upon for supposed gall bladder symp- 
toms without subsequent relief, hiatal hei-nia will be found 
much more commonly th.in is genei-ally realized. 

DK. RALPH C. BROWN (Chicago, Illinois) ; Adding 
to what Dr. Fitzgibbon has said, I am convinced that peptic 
ulcer occurs in association with these hiatus hcrniac, pos- 
sibly resulting from the ischaemia pi-oduced in the mucosa 
of the stomach at the point of constriction. 1 have seen 
massive hemorrhage in association with at least one such 
case, and in two other cases there -was such a decree of 
perigastritis at the point of constriction of the stomach as 
to involve the esophagus in scar-tissue to such a degree as 
to produce obstruction which required dilatation. 

I think the probable a.s.cociation of peptic ulcer with 
hiatus hernia is something which at least should be kept 


definitely in mind. It is difficult to see the ulcer lesmn 
when it exists at the point of constriction, so I am not able 
to state with absolute certainty that peptic ulcer occurred 
in the three cases to which I have referred. However, all 
three of these cases responded immediately and perman- 
ently to the therapeutic test of routine ulcer management. 

DR. JOHN L. KANTOR (New York Ciy) : In addi- 
tion to frank hemorrhage, there may be oozing in cases of 
diaphragmatic hernia. This is one of the causes of obscure 
anemia that should be kept in mind. 

There was one case of this kind in New York that mas- 
queraded as carcinoma. It was discovered by the late Dr. 
Rothschild, an internist. It is well worth knowing that by 
examining these people in the ordinary erect position and 
giving them a Sedlitz powder, one may bring out a second 
shadow parallelling the diaphragm but higher up in the 
chest. This shadow represents the gas filled intra-thoracic 
portion of the stomach. The procedure was devised by Dr. 
Ball and published in the J. A. M. A., October 19, 1935. 

DR. LEON BLOCH (closing the discussion) : None of 
these patients had an apparent hemorrhage, but one had a 
definite ulcer which we could see with the esophagoscope 
very distinctly and bleeding had occurred. In all of the 
patients in whom esophagitis was found by the esophagos- 
cope there was no question about the diagnosis: the mucosa 
was red, hyperemic, spongy and bled very readily so that 
undoubtedly had we e.xamined the stool we might have 
found blood. 

In two of the patients we found not only esophagitis but 
gastritis extending below the esophageal gastric margin. 

The method of examination, of course, is important. All 
of the patients were examined, either lying down or in the 
Trendelenburg position. In most cases it is a simple mat- 
ter to examine the patient in either the right or left 
oblique, or in the supine position. There was no difficulty 
in finding the lesion. Once in awhile we were aided in 
finding the lesion by having the patient take a deep breath, 
because wlicn the diaphragm descended the gastric pouch 
came up very distinctly. 
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TN the time available I can report only briefly on some 
of the im])ressions that stand out strongly from the 
e.vperionce of the last few years. First, I would like 
to say that there is no question in my mind about the 
need for the development of a greater intere.st in 
specific food son.sitivene.ss on the pail of gastro-enter- 
ologists and, for that matter, of physicians practising 
in every field of medicine. We .should all of us be grate- 
ful to the allergists for having opened our eyes to the 
possibility of relieving several distressing syndromes, 
such as migraine and mucous colitis, by the forbidding 
of certain foods. 

Dietitians also could profit from conversion to the 
view that the dificstibility of a food may at times be 
much more important to a patient than is its content 

^Delivered nt the Thirty-ninth Annual Session of the American Gastro- 
AB«;oc»ation. Atlantic City, N. J., May 4-5, liiSG. 
tl), vision of Medicine, Tlio Mayo Clinic. 
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of vitamins or calcium or iron. So far, most of the 
books on dietetics either ignore the subject of digesti- 
bility or else dismiss it with a few words, and the indi- 
vidual dietitian, unless she has been specially trained 
under an allergist, is likely to have little patience with 
anyone w'ho claims that he cannot take milk or eggs or 
spinach or orange juice. Time and again highly allergic 
patients have told me of the miserable experiences they 
have had in hospitals where, after an operation, they 
were forced to continue eating the so-called “health 
foods” long after the prophesied vomiting or painful 
bloating appeared. 

Perhaps I should say that the outset that I have no 
intention of joining the group of enthusiasts who seem 
to believe that nearly every disease is due to food 
allergy. Perhaps when I have learned more about this 
subject my percentage of miracles and cures will be 
higher, but as yet I must admit that I meet with far 
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more failures and disappointments than with succes- 
ses. In many case.s I haven’t even the desire to start 
experimentiiifi with diet becau.se the history supge.sts 
.so .stronyly that the trouble.s ai-e not due to the nature 
of the food eaten. This is particulaidy true when short 
spells of di.scomfort alternate with intervals of weeks 
or months when the patient is able to dipest anythinK- 
In such circumstances, if the inciting factor were a 
food it would have to be one seldom eaten, and in such 
circumstances the patient would probably have recog- 
nized his idio.syncra.sy. Or a woman with migraine 
will tell me that her headache comes only with men- 
struation or when she overworks or sits up late wait- 
ing to scold a wayward son, or when she takes a long 
automobile ride. 

To bo sure, in some of these cases migraine or vaso- 
motor rhinitis may come as the result of the combined 
action of two insults, and the removal of wheat or 
some other food from the diet may enable the brain or 
the nose to withstand the effects of fatigue or men- 
struation or dust. Especially when, in a given case, 
facts in the history have warned the physician that the 
.symptoms are i)robably not due to food, he will feel 
disinclined to keep on experimenting with narrow 
elimination diets unless they soon show definite signs 
of bringing relief. 

.Although, as I have said, I meet with more disap- 
pointments than mii'aclcs, when the miracles come they 
are so delightful that I feel that we physicians all owe 
it to our patients, to our reputations and to the good 
name of scientific medicine to keep constantly on the 
watch for cases in which remarkable successes can be 
attained. 

Perhaps it would help if 1 were to stop for a moment 
to recount briefly three or four of the experiences 
which have convinced mo that even those of us who are 
much interested in food sensitiveness must still be fail- 
ing to recognize cases of the disease and must be turn- 
ing away patients whom we could easily cure. 

I’huH, a few months ago, I saw with Doctor Rozen- 
daal a young man who said that he was well until 
about seven years before, when he was a sophomore in 
college. lie then began to have so much flatulence, 
abdominal jiain, and mental cloudiness that study be- 
came almo.st impossible and he had to go home. There, 
in spite of treatment by many physicians, he continued 
to suffer so much that he could seldom do any work. 
My impression from looking at the man and listening 
to his story was that his mental deterioration was his 
pail of a poor nervous inheritance which had produced 
n .syndrome suggesting mild epilepsy in a brother, and 
I had no hope of helping him. All laboratory and roent- 
genologic reports were negative. It was only a forlorn 
hope that led us to experiment to see if an elimination 
diet would affect the abdominal distress. To our as- 
tonishment, he returned in forty-eight hours a dif- 
ferent jierson. For years dull, apathetic and dis- 
couraged, ho now was bright and wide awake, his 
ambition had returned, his head had become clear, his 
abdominal discomfort had disappeared, and he had 
begun to cat and to gain in weight. Soon he was able 
to work all d.ay on his father’s farm, and after a few 
months he wrote to say that his health was good so 
long as I’.e avoided certain foods. 

A physician was seen for several year.s with severe 
hunger pain. .«o typical of ulcer that it never occurred 


to me or to any of my colleagues to suggest a study nf 
food sensitiveness. At times the pain was so severe 
that milk had to be taken every hour. Eventually the 
abdomen was explored, an ulcer could not be found, 
and pyloroplasty failed to give relief. In February,’ 
1935, after an attack of asthma, skin tests were made 
and a tremendous sensitiveness to milk was discovered. 
Removal of this food from the diet brought immediate 
relief, and later it was found that orange juice and 
chocolate also had to be avoided. Since these three 
offending foods have been e.xcluded from the diet, the 
patient has been perfectly well. I have seen now 
several such eases in which a desperate effort was 
being made to cure hunger pain with the very thing 
which was causing it; namely, milk! 

For several years a man kept coming to The Mayo 
Clinic complaining of a sort of narcolepsy severe 
enough to cause him to fall asleep at the wheel of hi.s 
car or while talking business in his office. All attempts 
at treatment had failed. Last year, when careful ques- 
tioning revealed the fact that most of his trouble fol- 
lowed breakfast, I suggested that he go without this 
meal and then, if that helped, he could test one food at 
a time until an offender was found. I had little hope 
that he would find a cure this way and I had forgotten 
all about the man when, some months later, his home 
physician wrote that the avoidance of cream had 
worked a complete cure. 

This brings me to another point that still deserves 
much emphasis, which is that hiirtful foods so often 
injure or irritate the brain. To my surprise, once, 
while trying to cure hives in a man who had not 
worked for years on account of distressing feelings in 
his head, I accidentally cured the "insanity” and the 
man went back to take charge of his business again. 
On another occasion I saw a man in status cpilepticim 
which was due apparently to his having gorged him- 
self on strawberries, and I have seen people who knew 
that they would develop a vile temper if they ate 
certain foods. We all know that nightmares can follow 
the eating of a “Welsh rabbit,” we know that splitting 
headache or migraine can follow the eating of choco- 
late or cheese, and I happen to know from personal 
experience that the eating of chicken or eggs can give 
rise to weird visions, annoying dopiness and even signs 
of meninge.al irritation. 

Besides the few cases in which a cure comes as a 
welcome surprise, there are, of course, the many in 
which it is to be expected because the patient has 
already learned that one or more foods will produce 
the sym])toms complained of; he continues to suffer 
only because neither he nor his physician knows how 
to go about the business of discovering all of the 
noxious agents. If he is intelligent, all he needs to 
.start him on the road to recovery is a little instruction 
in home detective work. 

Obviously we cannot afford to waste time hunting 
for food sensitivene.ss in every patient, so the next 
que.stion is: in what type of case should we be par- 
ticularly careful to look for it? My impression now 
is that we should look carefully for food .sensitiveness 
whenever the symptoms of abdominal di.stross point to 
the presence of an overly-sensitive colon, or when they 
arc vague or unusual, or whenever careful examination 
fails to reveal any sign of di.«ease in duodenum, 
stomach, gall bladder or appendix. We must study the 
diet in every case of true flatulence or bloating, and 
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we must look for food sensitiveness in some eases of 
migraine. 

I doubt if it pays to study diet in every case of 
migraine because so often the history tells us that we 
are not likely to get anywhere along these lines. The 
headache _may come only when the woman is men- 
struating or when she is very 'tired or has had an 
emotional debauch ; or we may see at a glance that we 
are dealing with a psychopathic or markedly asthenic 
person or one whose brain has been made so irritable 
by overwork, worry, grief or pain that the little “ex- 
plosion” that causes the attack can take place every 
few days without the help of any extra insult, such as 
can be derived from food. This type of case is so 
common that I doubt if any’^ large percentage of people 
with migraine can be relieved by dieting alone. 

Occasionally I can help a person with vasomotor 
rhinitis, but there are many more whom I do not help, 
again apparently because the sympathetic nervous 
system is so irritable and erratic that it can cause 
trouble without the help of irritants coming from 
without the body. Similarly I have had almost no luck 
in helping patients with the severe and almost con- 
stant type of urticaria. Often it seems to be brought 
out by worry and mental strain. I have had some luck 
in treating canker sores in the mouth; in one case, 
after a life-time of suffering, relief came when choco- 
late was removed from the diet. As I have already 
pointed out, we physicians must always be on the watch 
for patients whose feelings of autointoxication may 
perhaps be cured by dieting. It sems probable also 
that in some cases constipation is due to the irritation 
of the colon by certain foods, and in some, the symp- 
toms of cholecystitis, ulcer or appendicitis can be 
imitated with great fidelity. 

I should like to emphasize the point that it does not 
seem- logical to assume that most of the annoyances 
that follow the eating of particular foods are allergic 
in origin and due to protein. I feel sure that there 
must be a number of drug-like substances in certain 
foods which. can upset the digestive tract in much the 
same way as ft might be upset if a person were to take 
a small dose of an emetic or a purgative. Instead of 
frank vomiting, there is regurgitation, belching, heart- 
burn, and discomfort about the cardia, and instead of 
purgation there is peristaltic unrest and colicky pain. 

Whether or not one accepts the view that food sensi- 
tiveness is usually due to the protein in the food, I- 
cannot see why one should make strenuous efforts to 
purify the allergens used for skin testing. I should 
expect to get the best results noth antigens obtained 
by the simplest treatment of the foods. 

Another point that I would like to stress is that it 
is neither logical nor necessary to keep a patient on a 
narrow elimination diet for weeks or months as some 
physicians are doing at the preseirt time. It seems to 
me that if good results are not secured in two or three 
days, one of two things is probable: either the diet 
still contains an offending substance or else the cause 
of the symptoms is hot to be found in food. Rarely 
have I seen any good come from the continued use of 
an elimination diet that did not bring relief in forty- 
eight hours. This, is to be expected from the fact that 
when a person eats some hai’mful food the symptoms 
generally appear within a few hours. Accordingly, 
when a patient returns after having been for forty- 
eight houi’S on a narrow elimination diet and says that 
he is no better, the physician must not ask him to keep 


on for a month but must face the situation immedi- 
ately. He must either accept defeat and tell the patient 
to return to his usual habits of eating, or else he must 
continue^ experimenting with substitutes in the elimi- 
nation diet. If this does not help the patient can fast 
for a few days. 

Ordinai'ily I start patients on a diet of lamb, rice, 
butter, sugar, and canned pears. If after a few days 
their distress persists, I may leave them for two days 
on nothing but maple sugar, or I may ask them to 
fast. If after this they still have their distress, I lose 
faith in my ability to help them with diet. Rowe tells 
me that sometimes in cases of wheat sensitiveness it 
takes ten days or a month to get the oft'ending protein 
out of the system, but if it took me that long to help 
a patient with diet, I would suspect that the relief that 
came was due to some other factor such as rest, un- 
conscious psychotherapy, or a spontaneous remission 
of symptoms. 

Even when the elimination diet fails to help, it often 
gives much valuable and even decisive information as 
to the nature of the patient’s troubles. , Particularly 
in the case of women, one can learn so much from the 
way in which an individual faces or fails to face the 
little annoyances associated with the dieting. Often 
she frets so much, she acts so unreasonably, and she 
shows herself so irritable and so lacking in backbone 
and good sense that the diagnosis of “Fo.x's disease” 
can promptly be made. For those who are not ac- 
quired with Fox’s disease I will say that, one morning, 
a chief asked his interne, named Fox, what he thought 
was the matter with a certain woman whose case he 
had just been working up. The an.swer was, “Well, 
doctor, it looks to me as if she were just a plain damn 
fool!” The chief was so entirely satisfied with this 
diagnosis that thereaftex', in that hospital, the par- 
ticular syndrome was known as Fox’s disease. 

Another point that has been impressed on me time 
and again in the last few years is that commonly the 
skin tests not only fail to help the physician in his 
search for offending foods, but sometimes the obtain- 
ing of a few positive results is actually a nuisance be- 
cause both the patient and his physicians put such a 
blind and unswerving faith in them. In many cases 
it is almost impossible to get the patient to touch the 
incriminated foods again. I have spent hours trying 
to get these people to see that the reaction of the skin 
may or may not have supplied a trustworthy hint. In 
evei-y case one should proceed with the e-xperiment of 
eating the suspected food to see if this makes the 
symptoms any worse, or of avoiding the food to see if 
this brings relief. Surely no food should be banned 
forever simply because the skin once reacted to it. 
Sometimes when the tests are repeated the skin is 
found to respond to a different set of foods. 

The difficulty is that we human beings are all a bit 
lazy; we dislike thinking and reasoning, and hence 
whenever possible we cling to a laboratory diagnosi-s 
which we hope will save us from having to work one 
out for ourselves. 

SUMMARY AND CONCLUSIONS 
To sum up, then, although there are more disap- 
pointments than miracles in the search for and the 
curing of severe manifestations of food sensitivene.ss, 
the miracles are so gratifying when they come that, 
each time, the clinician will resolve to spend more time 
looking for them. The field is still much neglected; 
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more diets must be fitted and fewer handed out ready 
made. 

A good historj- will often show that the diet is prob- 
ably not the cause for the patient’s discomfort. 
Patients must not be left too long on narrow elimina- 
tion diets; such diets are for testing and not for treat- 
ment. 

Some cases of diarrhea and pseudo-ulcer are due to 
the milk that is taken by way of treatment, and not 
infrequently certain foods irritate or greatly depress 
the brain. Somnolence after meals can be due to a 
jiarticular food, and canker sores in the mouth can be 
produced by food. 

Efforts to use an elimination diet are often instruc- 
tive in showing the physician that he is dealing with 
an unreasonable, overly fussy, querulous, or psycho- 
pathic person. 

Food sensitiveness is not necessarily allergic or due 
to protein. Perhaps partly for this reason, skin te.sts 
are of little help in finding the foods that cause in- 
digestion. 

DISCUSSION 

DR. ARTHUR F. COCA (Pearl River, New York): 
Food sensitivity is limited to the group of familial or 
atopic allergy in which are associated hay fever, asthma, 
the urticaria due to foods, atopic dermatitis, gastro-in- 
to.stinal allergy, migraine and other.s. 

In the typical case (such as hay fever) antibodies — those 
peculiar atopic antibodies of the human being — are regu- 
larly demonstrable in the blood and indirectly through the 
po.silive skin test. The positive skin test appears only 
when those antibodies are present in the blood. They arc 
often entirely absent, for some reason that we do not un- 
derstand; in such cases the skin test results negatively. 

Food sensitivity can be at the bottom of any of the.se 
many clinical varieties. Some of them are associated with 
a positive skin reactivity and others not. If the clinical 
form of the food sensitivity is asthma or hay fever, or 
atopic dermatitis, the skin test is quite regularly positive. 

I have included atopic dermatitis (neurodermito) among 
the clinical varieties of food sensitivity in which the skin 
test is frequently positive. This .statement must be con- 
siderably qualified by the further remark that the direct 
skin reaction in this condition is almost always so weak 
that it cannot bo used diagnostic.ally. However, a means 
has been developed by Matthew Walzcr in Brooklj-n of 
magnifying this weak reaction in a way to make it a 
thoroughly practical and reliable specific tost. This moans 
is the indirect test, which is performed with the technic 
of Prau.snitz and Kucstner. The test is carried out as 
follows: 

Scrum is obtained from 5 to 10 c.c. of the blood of the 
patient by aseptic defibrination and centrifugation. One- 
twentieth c.c. of the scnim is injected intracutaneously in 
about 50 well-separated sites in the upper arm of a substi- 
tute, who must not be allergic. Three days later thc.se 
injected sites can be tested with the intracutancous method 
with the usual food extracts, an identical control injection 
being made in a normal skin site in the same skin. In 
comparison with the negative result of the control test, 
slight degrees of re.action can bo recognized ns diagnostic 
which could not be accepted ns significant in the direct test 
in the patient's skin. 

Ry this means. Dr. Wnlzer states, about CO per cent of 
subjects of neuTOdermite can be relieved by the avoidance 
of the indicated foods. 

Notwithstanding the valtinblc contribution of Dr. tValrcr 
to the technic of skin tests in the development of his in- 
direct tc»t, it still remains true, as Dr. Alvarez sa.vs. that 
in many c.ase.s of food .sensitivity, especially urticaria. 


allergic headache and gastro-intestinal allcrgj’, the skin 
test is of very little use. It is in such skin-negative cases 
that the physician must fall back on the trial diet plim. 

The trial diet plan can succeed only if we possess .n 
criterion of reactions, like the whc.nl in the skin test, th.nt 
is diagnostically significant. The criteria under the trial 
diet plan are, of course, the clinical s.\nnptoins of food 
sensitivitj*. Such sjTiiptoms may bo immediate or delayed. 
Immediate symptoms arc gastric pain, headache (which 
may occur within a hour after the ingestion of the offend- 
ing food), swelling of the lips in some instances, and a 
peculiar sensation of the mucous membrane of the tongue 
which can be very acute. Vomiting is scon in some cases. 
The more violent symptoms should bo avoided, if possible, 
by administering at the first trial only a small quantity of 
the food to be tested, where such symptoms are feared. 

I have for some time been making use of another im- 
mediate symptom whicli seems lierctofore to have been 
overlooked. This is tachycardia. I do not know how often 
this appears. It happened to be prominent in the first four 
cases of food allergy that I have had occasion to .study. 
The sjTnptoms in all these cases wore gastro-intestinnl or 
migraine. The tachycardia can range from a rate of SO 
or 90, lasting for some hours after the ingestion of the 
offending food. In one case that had recently suffered a 
coronary thrombosis, the pulse rate has risen to ICO or 
180 or more within a half hour after the injection of 
minute quantities of the offending substance. Three of 
these cases could be completely relieved of their symptoms 
by elimination of foods through the use of the criterion of 
Diehyeardia. 

Delayed sjTiiptoms are more difficult to use as criteria 
of reactions. Those are urticaria, diarrhea, blooding from 
the intestinal tract. (This latter symptom may bo more 
frequent than is generally known because patients arc not 
advised to examine the stool for gross evidences of bleed- 
ing). Dizziness is n delayed sjTnptom; also oxtrasy.'tolc, 
which may be the solo symptom of food allergy in .some 
cases. A feeling of lassitude is a distinct delayed symptom 
in some cases. 

In the application of the trial diet principle, all plans 
heretofore recommended have exhibited a common error 
which may explain some, at least, of the many failures 
encountered in the use of this principle. This mistake is 
the illogical one of trying more than one food at a time. 
Different allergists recommend different combinations of 
food in the initial test. The successes under nil these plans 
represent merely those lucky individuals who happened to 
be .sensitive to relatively few foods which were not included 
in the first .selection. 

Another circumstance which has no doubt interfered 
with the successful application of the trial diet principle 
is the fact tlmt there are allergenic foods which have not 
been recognized as such by even the allergists. Among 
these may be mentioned gelatin, which, according to the 
chemists, contains no native protein but which, neverthe- 
Ic.ss, can be a violent food allergen. Another allergenic 
food that has been largely overlooked is sugar, both from 
cane and from beet. There is relatively very little protein 
in sugar. When the protein is collected out of a solution 
of sugar by the process of ultrafiltration, it is found that 
there is something over 100 milligrams of it in 200 pounds. 
On the basis of the established fact that about 1 per cent 
of negative protein in solution will find its way through 
an ultrafilter when the ultrafiltration has proceeded for a 
period of about .18 hours, I have been able to calculate that 
1/100,000 of a milligram, or possibly le.ss, of .sugar protein 
may c.ause disagreeable allergic symptoms (tachj-cardin, 
dizziness and headache) when that quantity is given daily 
over a period of two days. 

The logical plan of applying the trial diet principle must 
be, first, to withhold all food until the symptoms disappear 
and, secondly, to administer one food at a time in ample 
quantity, c.ofh food being added only after the preceding 
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but which in reality probably represents a small acute 
transient process in the course of the slowly progres- 
sing degenerative, sclerotic or infectious process which 
is called “chronic pancreatitis." 

As regards treatment, pancreatic ferments by 
mouth, the minimizing of infection elsewhere and the • 
proper diet, especially one limited as to fats, unques- 
tionably help certain of these cases. I have always 
felt in this connection, that it is probable that in cer- 
tain cases of cholecj’stitis, with or without stones, the 
benefit that follows from a fat low or fat free diet is 
not all due to its effect upon the biliary infection, but 
is rather due to the effect of this diet upon the asso- 
ciated pancreatic disease or dysfunction so frequently 
associated with gall bladder disease. In my experi- 
ence, if gall bladder disease, even cholelithiasis, is not 
associated with jaundice or pancreatic trouble, the 
simpler fats, butter, cream, olive oil and especially egg 
yolk are in re.ality our most valuable dietetic aids in 
promaling gall bladder drainage and should be used 
in large amounts. 

Are there functional disturbances of the pancreatic 
external secretion? There must be, for the pancreas 
is supplied with autonomic nerves which unquestion- 
ably play some, if not the major, role in stimulating or 
inhibiting secretory activity and therefore there cer- 
tainly must be examples of h.\ po-, hyper-, and achylia- 
pancreatica of this origin. But its diagnosis is ob- 
viously extremely difiicult; probably in most cases 
impossible, for while we may suspect it, it is very hard 
to differentiate from mild chronic pancreatitis, just as 
it is equally difficult or impossible to differentiate 
certain functional gastric disturbances from a mild 
gastritis, although the gastroscopc may settle this 
question. 

I have seen a few cases, however, in which I think 
the diagnosis was absolutely justified. Lot me report 
one — a woman who had been operated upon many 
yeans ago and eighteen gall stones removed from the 
gall bladder. When seen by me fourteen years later, 
she had definite recurrent gall stones attacks and I had 
her operated upon with a removal of the gall bladder 
filled with stones. The pancreas was found perfectly 
normal at the time but a few days after the operation 
she developed an intractable diarrhea with typical but- 
ter stool and complete absence of pancreatic diastase 
and trypsin. Time, diet, possibly helped by the ad- 
ministration of pancreatic extract in largo amounts, 
cleared up the condition; in a relatively short period 
of time, the diarrhea stopped, the stool regained its 
normal character. That the pancreatic trouble was 
purely functional, I think was shown beyond que.stion 
not only by the rapid return to normal of the stool and 
the reappearance of pancreatic ferments in the fecal 
material, but by the fact that in a subsequent opera- 
tion made about three months later for .adhesions, the 
pancreas was examined carefully and found to be just 
as normal as it had been .at the time of the preceding 
operation. If diarrhea follows cholecystectomy, ns it 
does in a very small proportion of cases, it is probably 
often of this origin. 

In thinking over the problems of the pancreas, one 
cannot fail to ask himself certain questions not .an- 
swered in this rapid survey of our experience in this 


field. The most important is — ^is the pancreas an ab- 
.solutely essential oi-gan? Apparently not as regards . 
its external secretion for proteolysis can be brought 
about by the pepsin and hydrochloric acid of the 
stomach, the erepsin, and possibly other ferments of 
the small intestine, and possibly by bacterial action. 
There is diastase from the salivary glands with mini- 
mal amounts from Brunnei*’s glands and the bile to 
cari-y on starch digestion. The fats, however, will 
fare rather badly for lipase is derived almost exclu- 
sively from this organ and fat digestion is practically 
always impaired in extensive pancreatic disease or 
dysfunction. But, after .all, good health may be main- 
tained on a high cai'bohydrate, high vitamin, normal 
protein, low fat diet. 

There is clinical as well as experimental evidence 
that the pancreas is not absolutely essential. Func- 
tional pancreatic achylia with its butter stool, if 
tre.ated with the proper diet, does not seriously affect 
the general health. Even in organic conditions where 
there is complete absence of this secretion, such as in 
a few cases of tropical sprue, a certain number of 
cases of cirrhosis and many cases of carcinoma of the 
head of the pancreas, de.ath does not come early but at 
long last. Certainly in cases of carcinoma of the pan- 
creatic head, the symptoms in the early stages — 
malaise, depression, pruritus, chills’ and fever, even 
pain — are not due to the cancer per se but are symp- 
toms of a progressive jaundice with biliary toxemia. 
Thus the marvelous temporary improvement after 
cholecyst -ga.stro.stomy or -duodenostomy! There is 
experimental evidence .also in favor of this. For in- 
stance, in 1912, in a series of experiments made upon 
dogs with pancreatic fistulas, we found that as long as 
they were given plenty of fluids and plenty of alkali, 
their condition remained extremely good for a long 
period of time. If, on the other hand, the common 
biliary duct was subsequently ligated and a complete 
obstructive jaundice produced, in every case this was 
followed immediately by rapid loss in weight and 
strength and early death, emphasizing anew the great 
import.ance of the bile as a partial substitute for the 
pancreatic secretion if the latter is absent or mark- 
edly diminished. 

Those findings — clinical and expeidmental — are 
rc.ally of great significance for they justify partial or 
complete pancreatectomy for carcinoma. The salivary, 
gastric and intestin.al secretion, and bile, possibly 
helped by pancreatin by mouth, will act as substitutes 
for the external secretion ; insulin, possibly some day, 
pancreas transplantation, for the internal secretion. 

Is p.ancrc.atic disease more common th.an is supposed 
or diagnosed? I am sui'c so. Can it be recognized or 
su.spected moi'e frequently than at present? I believe 
so, if one but keeps in mind its possibilitj’’ in all cases 
with vague upper abdominal symptoms, with and with- 
out pain, and then utilizes .all possible diagnostic pro- 
cedures. 

Perhaps there is no better w.ay to end this fragmen- 
tary talk on the clinical aspects of pancreatic disease 
than to repeat what was said by Sir Archibold Garrod 
many years ago — “The chief difficulty in diagnosing 
disease of the pancreas is in thinking of the pan- 
creas." 
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TN a paper I’ead before the New England Surgical 

Society in September, 1921, on ‘‘Acute Pancreat- 
itis,” I said that the term would probably always be 
used but that I would try to show that it was not de- 
scriptive enough and that the tenns acute pancreatic 
vccroKiK or acute hemorrhagic necrosis of the pancreas, 
and acute and chronic interstitial pancreatitis would 
describe the various conditions found more accurately. 

. I can find no reason for changing this opinion in spite 
of the fact that no one seems to have followed my sug- 
gestion. 

Archibald t Lewis’ ‘‘Practice of Surgery”) has 
helped matters very much by dividing pancreatic cases 
into six groups, as follows: 

(1 ) Hyperacute pancreatic necrosis. 

(21 Acute pancreatic necrosis. 

(2) Subacute pancreatic necrosis. 

(4) Acute pancreatic oedeyna. (Zoepflel) 

(5) Chronic pancreatitis with recurrent syihacyite 

attavics. 

(G) Chronic pancreatitis with sclerosis (following 
acute attacks). 

So far as dividing these cases into definite groups 
is concei'ned, this classification is of value, and if it 
were properly used we should not have such variation 
in the mortality statistics under the heading of acute 
pancreatitis as we have at present, when it varies 
from 22.7 per cent to 70 per cent or more. This great 
variation in mortality must be due to the variation in 
the type of eases used rather than to the difference in 
the skill of various surgeons. 

)kly objection to this classification is that I believe 
there ;ii-e two types of iiancrealitis : 

( 1 1 .Acute pancreatic necro.sis, due to injury to the pan- 
creatic duct.s by retrojcction of bile or duodenal contents 
into the pancreatic ducts, causing a digestion of the pan- 
creali- parenchyma. 

(2) .An infiltration of the intorstiti.nl tis.sue with en- 
largement and an increa.sed hardne.s.s and at times oedema. 
The condition may be either acute or chronic. The paren- 
chyma of the gland is not involved. This should ho known 
O'- interstitial pancreatitis. 

With an idea in my own mind that the classification, 
etiology, pathology, sympfomatology, and treatment of 
Ii.nncreatilis had lieen clarified to some extent, I was 
much disturbed to find that there was more confusion 
than ever about these points. It is impossible to dis- 
cuss thi'se ca.ses until we can at least agree upon some 
cl.'issification. and classification cannot be agreed upon 
until the pathology has been agreed upon. .Archibald 
Ini.s clas-'ified the cases of pancreatic necro.sis, but what 
con.^titute.s a pancreatitic necrosis? I have classified 
as pancreatic necro.sis any case of jiancreatitis in which 
there is fat necrosis or hemorrhage, because it is my 
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belief that neither occurs without the release of acti- 
vated pancreatic secretion which in turn causes pain 
and tenderness in the upper abdomen with nausea. 

Arcliibald has a group which he calls chronic pan- 
creatitis, which is due apparently either to very mild 
repeated attacks of pancreatic necrosis or to repeated 
attacks caused by the backing up of nearly normal bile 
into the pancreatic ducts, which he calls ‘‘subacute at- 
tacks of p.ancreatitis.” He has still another group 
which he calls chronic pancreatitis with sclerosis, due 
to acute attacks of pancreatic necrosis, I assume, as 
only a necrosis could cause the amount of destruction 
he .speaks of. 

It has been my contention that there is an inter- 
stitial pancreatitis without involvement of the paren- 
chyma, due to infection of the interstitial tissue. There 
are many cases of so-called interstitial pancreatitis of 
which there are no symptoms at any time, unless an 
abscess is formed and that seldom occurs. It is found 
only during the course of operation for other causes, 
such as cholelithiasis, peptic ulcer, or abdominal in- 
fection. 

Three articles have been published recently in which 
various pathological changes have been classified under 
chronic pancreatitis and chronic inter.«fitial or inter- 
lobular pancreatitis. Hinton (Annals of .Surgery, Sep- 
tember, 19S2) states that duodenal and gastric ulcers 
in contact with the jiancreas cause interlobular pan- 
creatitis, which causes severe pain relieved at once by 
g.astro-enterostomy. DeTarnow.sky and Sarnia (Annals 
of Surgery, June, 1935) describe chronic panercatilis 
as a thickening of the gland due to repeated attacks 
of acute subsiding pancreatitis. Elman (Surgery, 
Gynecology, and Obstetrics, Nov., 1935) confuses the 
matter still more by reporting six cases of chronic in- 
terlobular pancreatitis, three of which had fat necro.sis 
and three of which had no fat necrosis but had gall 
stones. 

Under such conditions how is it possible to discu.ss 
chronic interstitial pancreatitis intelligently? I can 
only say that I myself h.ave never seen a case of 
“chronic interstitial pancreatitis” without hemorrhage 
or fat necrosis diagnosticated before operation. Such 
conditions have no symptoms so far as I can determine. 

The ynortality of the two groups, acute pancreatic 
necrosis and chronic interstitial pancreatitis, is strik- 
ingly different. There is a mortality of at least 50 
per cent in the cases in which the parenchyma is in- 
volved, while in the second group the mortality cannot 
be more than 2 to 3 per cent. If we accept Archibald's 
cla.ssification of acute pancreatic oedema (ZoopiTcl) as 
an acute interstitial pancreatitis, this would bring up 
the mortality rate somewhat. If, however, it is classed 
as acute pancreatic necrosis, as I believe it should be, 
(he moi-tality rate corresponds accurately to the mor- 
tality rate of the acute pancre.Ttic necrosis group. 
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Not only are tlicso two prroups (litTeront in iiatholotry, 
otiolopj", and mortality, but tlio two have entirely dif- 
ferent symijtom?. In the first group the jiatients arc 
always operated upon because of symptoms due to the 
pancreatic necrosis or retrojection of nearly normal 
bile, while in the interstitial pancreatitis group they 
are operated upon because of .symptoms due to biliary 
disease, duodenal nr gastric ulcer f Hinton), or ab- 
dominal infection.s. 

If we accept the division of these case.s into the two 
groups, (1) acute and chronic pancreatitis due to acti- 
vated pancreatic secretion or nearly normal bile, and 
(2) inter.stitial jiancreatitis probably due to infection 
of the pancreas, .and accept Airhibald’s division of the 
pancreatic nwro-is casc.s into four groups, we can talk 
about tbe ojicrative procidures and mortality of each. 

There is .some difl'erence of opinion in regard to the 
tjpe of operation to Ix' pi'rformcd. Archib.ald believes 
it m-ce.ssary only to drain the biliary .system. Thi.“ 
.appears Jogira!, bnf what of the four autop.sies 
ported by Opie some twenty-five years ago. in which 
the necrosis wa- limited t>i tlie area drained by the 
duct of Santorini which opmii'd separately into the 
d!Ksi<-mim. While it is htgic.al to drain the biliary 
sy.stem, there are undoubt'd!> a certain ]H're< ntage of 
i<;iiicre;itie tieerosis case.s due to retrojection of bile 
into tin- duct of ,‘^antorini. In fact, Opie .states that 
the duct of Santorini the main duct in I't out tt{ ion 

autopsies. 

The oper.ativi- iirt-cfflurcs for ttu' \;irinu.s ilivisjotis 
of Archibnid'.s elassifietition .should be ‘cttled in the 
minds of all .surgeons. Tiic e.'.tenl of tbe oj'eration 
shouid b" deterniined by the tomiilion of the patii-n'. 
The very .«?cl.' i-hntild h.ave the b-.-is* possfide done; that 
js, drainage of the fatty cip-ule. If the .surgemi bf- 
lievi'S it reasonable, n cholery.stostojny nitii or without 
rtmoval <if stone- may be done, Tho-e in .slightly 
Ik itf r rendition shoiihJ have the faltv capsule ami tin- 
tni- capsule, e'.hire soft arias .ure foutui. drjiitied and 
a cho!e<’,v.«tnstorny done v. ith removal of g;ill etom-s. In 
tluis'e patient “■ in i-tiil better condition the gall bladder 
.should be n inoti d. tin- dur's e.s;p!t!nd. and a elnd'do- 
rl’.e.stomy done. 

It is seif evident th.at drainage of the coinnuin duet 
v-iil give freer ilow than will drainage through the 
gal! l.'l.adder. but it is lucessary not infreuuently to rio 
.'i rholec.v.sios-torny Ige-.aiise of the condition of the 
patient or b'c.aiisf. of the dinicuity of reaching the 
dint. 

Arcjiibald dfK*s not approve of <-holec.\.stt tfomie.s for 
fe.-ir that the gall bladder may be needeil for drainage 
later, but tJie great majority of .surgeons do remove 
the gall bladder if the condition of the iiatienl will 
permit it. 

It in difTicult to .see tin* objection to drain.age of flic 
f.atfy capsule when it is infiltrated and ten.se and con- 
tains much broken down finsiie. Wltile I agree with 
Archibald in practically all of liia work, I cannot agree 
that drainage of the biliary xy.“tem ix all that i.s neces- 
.”ary. 1 fee} .'strongly that <!rairtajfe of the fatty cap.sute, 
and the true c,apsulf of the gland so far as it can be 
done without injury to the pancreas, is of great ad- 
vantage to the patient. I have .seen many patients re- 
lieved of pain and shock nftem drainage of the fatty 
cap.sule, and have had tv.-o ver.v definite case.s in which 
the patient remained nncomforlable, nauseated, nml 
unable to eat after biliary drainage witboiil drainage 
of the fatly eap.sule. Both wore comparatively mild 


cases and both recovered after ten days which -were 
very tr.ving both to the patient and to the surgeon. I 
have never since neglected to drain the fatly capsule 
when there i.s .sH-elJing in the region of the p.ancreas, 
fat necrosis, or hemorrhage, no matter how slight. 

It is true (hat drainage of the fatty capsule is more 
likely to cause an infection of the fat about the capsule 
than no drainage, but on the other hand proper drain- 
age at tlie primar.v operation may prevent a secondary 
oper.'ition for the drainage of an abscess in this region. 
Tiic neglect of early drainage of absces.ses may, I be- 
lieve, be responsible for .«ome of the late deaths. When 
the fatty eap.sule is drained early, the patient fre- 
quently runs a moderate temperature or none at all for 
a week or ten days, at the end of which time the tem- 
perature rises to lOr or 108' with increa.secl discharge 
of pus, broken down fat, and necrotic gland. A sccond- 
ar.v operation is frequently necessary to give better 
drainage unless ;i large drainage wound is left at tbe 
first oporntion. 

In addition to tbe dilliciiltics of post operative drain- 
age of the fatty cap.-nle. these conditions not infre- 
quently cau.se thrombosis of tbe veins in this region, 
not onl.v the splenic vein but even tlie vena cava. The 
sepsis which is often pre.sent may cause infection in 
other regions, the .same as any abdominal infection. 

There h;i\-e been clinnge.s in tbe mind.-> of .some 
surgeons r<-eentl.v in regard to the best time for opera- 
ting on eases of acute pancreatic necrosis, largely be- 
cause of the high mortality in these case.s with our 
pr(“-ent mc-thod of so-called “early” ojicration. But arc 
there enough cases operated upon within twent.v-four 
hours to giv(' ii« a projier idea as to the value of early 
operation? At the Massachusetts General Hospital 
early operation has largely been given up. 

DeTakats find MaeKenzic (Annals of Surgery, Sep- 
tember, 10821 believe tluit: 

( I » “I’.'itients .should never be operated upon in the 
initial shock." and yet their statistics show that the 
morl.'ility in tho.se cases operated upon within 2-1 hours 
i« 2."> per rent, the lowest mortality c.xcept for the 
group operated upon more than three weeks after the 
onset of symptoms. It may not be proper to operate 
witliin 2 to 6 lioiirs after the onset, but it i.s a well 
knov.'n fart in surgery tbnt removal of any condition 
causing shock will frequently save (ho life of the 
patient. Tiie surgi'ry must, of course, be reduced to 
a minimum. It is my belief, therefore, that all cases 
of pancreatic necrosis e.vcept the very mild should he 
operated upon at the f'arlie.st possible moment, first 
beeanse of (be possibility of an error in diagnosis, and 
secondly because I believe (hat there will be less de- 
struction of tissue, and that the operation should be 
carried out under local anesthesia with a minimum of 
other to keep th(“ patient on the table during mani- 
pulation. 

(2) "If all diagno.stic measures point to pancreatic 
necrosis, dcl.ay is permissible until abscesses localize, 
cysts and gangrenous parts need removal." Yet their 
statistics show (hat operations delayed over 2-1 hours 
and up to 8 wcck.s have a mortality of 50 per cent. It 
is. 1 believe, important that all cases except the very 
mild ones be operated upon within 24 hour.s if it i.s 
possible to get tbe cases, 

(8) “If diagnosis is uncojiisin, parly operation mu.st 
be done for fear of overlooking into.stinal perfora- 
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tions." Operation within 24 hours would cover these 
cases. 

(4) “If the attack is mild, wait for recovery and 
then diagnose and operate for biliary tract infection.” 
Their statistics show that the mortality in cases oper- 
ated upon more than 3 weeks after onset was only 20 
per cent. It is quite evident that these cases were 
mild or operation would have been performed earlier. 
It would seem that the mortality of cases operated 
upon from 2 to 3 weeks after onset, 66 per cent, and 
the mortality of those operated upon after 3 weeks, 20 
per cent, were unnecessarily high. It would seem 
reasonable to e.xpect a lower mortality if all operations 
had been done within 24 hours. 

Jilay I diverge for a moment to mention diagnosis 
and to say that laboratory examinations, at least those 
in use up to the present time, should not make one 
give up physical e.xamination, for every available 
method should be used in the diagnosis of these diffi- 
cult cases. The most satisfactory aid to making such 
a diagnosis is the careful determination of the location 
of tenderness. It is not enough to say that there is 
tenderness in the upper abdomen. Given symptoms 
suggesting gall bladder disease, the diagnosis of pan- 
creatitis should be made correctly in a high percentage 
of cases if there is tenderness e.xtending to the left 
from the gall bladder. This can be accomplished only 
by meticulous care as to the amount and extent of the 
tenderness. E.xperience is necessary, of course, to make 
this distinction and yet a former resident, of very 
moderate hospital experience, made a correct diagnosis 
in the next two cases that were admitted after he had 
been taught this method of diagnosis. 

I appreciate that there has been mueh written re- 
cently about attacks of panci'eatitis causing pain, in- 
digestion, and discomfort in the upper abdomen after 
cholec.vstectomics and cholecystostomies, but I have not 
seen enough of these cases to make me feel that pan- 
creatitis following cholecystectomy and choledochos- 
tomy is of much importance. It is true that at opera- 
tion I have left stones which have had to be removed 
at a second operation, but this has always given relief. 
I have opeiated twice for attacks of pain following 
operations for gall stones without finding any cause 
for the pain, even pancreatitis, but in spite of this 
there was no further occurrence of the pain after 
several years. 

It is quite evident from various case reports that 
there is frequently more than one attack suggestive of 
pancreatitis before operation seems necessary. In 1921 
I called attention to the fact that 22 of the forty-three 
cases of acute pancreatitis from the JIassachusetts 
General Hospital occurred in patients without gall 
stones, and of these 17 had had one or more attacks 
of pain before having an acute attack of pancreatic 
necrosis reciuiring operation. 

.Archibald believes the mild attacks to be acute pan- 
crcatiti.s due to retrojection of nearly normal bile into 
the pancreatic duct, which causes an inflammation and 
therefore swelling, but not a necrosis. IThipple and 
Goodpasture fSurgery, Gynecology and Obstetrics, 
1913, XVll. 591) report that in animals there may be 
attacks of pancreatic necrosis with absorption of the 
necrotic material which leave a scar so small that it is 
difficult to find it. How such a condition can produce 
the finding-* of deTakats and MacKenzie is difficult to 
uniier.stand. 

‘Tuiiigi.-tion” and slight discomfort in the epigas- 


trium do not have much significance for mo. When 
we consider the various operations which have been 
carried out for the relief of these symptoms, we 
wonder if these symptoms really mean much. The out- 
standing reasons given for such symptoms before 
operation have been chronic appendicitis, chronic sal- 
pingitis, retroversion of the uterus, so-called chronic 
cholecystitis without stones together wdth an X-rtiy 
showing a gall bladder which does not empty quite ns 
the roentgenologist thinks it should, stasis in the duo- 
denum, duodenal diverticulum, and now chronic pan- 
creatitis either before or after operation. One is not 
much impressed with the value of these symptoms 
wheil they are supposed to be “cured” but such dif- 
ferent operations. In many clinics chronic cholecystitis 
without stones makes up at least 50 per cent of all the 
gall bladder operations. One winders why we do not 
all have our gall bladders out for slight indigestion 
and perhaps a fulness in the upper abdomen. It has 
been said by some surgeons that cases of chronic 
choecystitis without gall stones should be operated 
upon not only for relief of "indigestion,” but also for 
fear they may cause pancreatitis! In spite of this 
great danger, Wilkie has said that he has had great 
difficulty in finding a bacteriologist who could find 
bacteria in the gall bladder walls for him, and yet he 
considers operation of great importance. If these 
symptoms are of value, why has it been necessary to 
do so many different operations for the relief of them, 
and why are patients not more often relieved by the 
operations? 

Operations for the relief of acute interstitial pan- 
creatitis do not seem to be necessary as the symptoms 
do not seem to be sufficient to make a diagnosis pos- 
sible, or at least to make an operation necessary, as 
such a condition is rarely if ever seen at operation 
unless we consider Zoepfrel’s acute oedema of the pan- 
creas as an acute interstitial pancreatitis. 

The ti-eatment of chronic interstitial pancreatitis is 
incidental to finding it in the course of operations for 
other conditions such as cholelithiasis, duodenal or 
gastric ulcer, acute cholecystitis, or some abdominal 
infection, and should consist, I believe, of the removal 
of Whatever is the cause of the pain. To make doubly 
sure, it is important to drain the biliary system especi- 
ally if there is jaundice. Jlany cases of chronic pan- 
creatitis have been relieved entirely by cholec.vstectomy 
alone, without drainage of the biliary system. Long 
continued drainage of the biliary system has. been 
emphasized hy many surgeons, especially Denver, but 
drainage for two weeks is sufficient in all the cases I 
have seen. Denver recommended and carried out on 
several patients cholecyst-gastrostomy in cases in 
which jaundice had recurred or had not cleared. It 
has been my good fortune in about 2500 ca.ses of 
cholelithiasis and cholecystitis never to have been 
obliged to do a cholecyst-gastrostomy for chronic in- 
ter.ititial pancreatitis. It seems probable that when 
any such operation is nece.ssary, the condition present 
may be carcinoma of the head of the pancreas. 

As to prrvcntivr mcasurrs in pancreatic disease, 
there is no doubt but that removal of gall stones when 
found is an e.vcellent measure, but I cannot agree with 
those who foe! that it is important to remove the gall 
bladder in cases of so-called chronic cholecystitis with- 
out stones, to prevent acute or chronic pancreatitis. 
The arithmetic of the.»c men seems to me to be at 
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fault, for in my own practice I have operated upon 
forty cases of acute pancreatic necrosis and abscesses 
of the pancreas, while durinpr the same period I have 
seen more than 2500 cases of cholelithiasis. That is, 
about 1.0 per cent of all the cn.so.s of cholelithiasis and 
acute cholecystitis are associated with acute pancreatic 
necro.-sis. 

As the mortality of acute pancreatic necrosis i.s 
about 50 per cent, the mortality rate for these acute 
pa.icrentic necrosis cases jussocifited with cholelithiasis 
and acute choIec,v.«titis could not be more than 0.8 per 
cent. The operative mortality for cholecystectomy in 
cases cf chronic cholecystitis could not bo less than 2 
|n:r cent, which le.aves a b.alance of 1.2 per cent in favor 
of not oiieratinp upon these cases. 

While it must be admitted that there is little that is 
new in rep.'ird to the tnnhnciit of pancreatitis, we have 
a most brilliaiH piece of clinical work on c.nrcinomn of 
the panercas, for which we owe a debt of pratitudc to 
Drs. Whipple. P.ar.'ons. anii 5!ullins, repardlc.s.s of 
whether the late rc-'-ults will or will not be cnmmen- 
.«uraie with the brilliancy of the clinical deductions 
that have been made. 

It mu=t have been appreciated by every surgeon that 
p.nncreatic secretion could not pel into the dtaulenum 
in c.'i'.es of carcinoma of tlie head of the p.’increas with 
marked jaundice, yet no one has ever hefore dr.-iwn the 
conclusion that the pancreatic duct mipht he tied olf 
without doinp any darnape to the individual. Thi.s 
clinic.a! oliservation has broupht many ca.ses of carci- 
noma of the pancre.’is into the field of operative 
.Burpery. Not only is tin oh-ervalion and proof that 
ihep.ntien‘ ran e.vist without the external secretion of 
the panercas of import.ance, htil the carefully worked 
out operative procedure is of pre.'it importance. tWhiji- 
ple. Annals of Surpery. 0"lo!)er. 1‘.>:‘.5?. 

It has taken many ye;sr.s to ronvinc*' .snrpeons that 
the pancre.as can b.- openated upon the .sanie as any 
other orpan. provbhd one is I'areful to jirevent leakape 
and infection. In fact, it has been fouml that the pan- 
creas can he incif-'s! or larpe .‘o.ctions removed without 
d.anpcr to the jiatient. To have this iirciof that patient;' 
can live with the panciaatic duct ti<-d olf pives the 
stirpeon rontrid over tin- whole jiancre.-is. .A larpe part 


of the tail can be removed from the tail toward the 
head without doinp harm, and now that Whipple, Par- 
sons, and Mullins have proved that the pancreas can 
be partly removed from the head toward the tail, the 
whole orpan is under control. 

Not only is this work of importance in carcinoma, 
but it will make the removal of cysts much more 
certain than formerly. Kenioval of a portion of the 
pancreas with the cyst may be done with the hope of 
no further trouble, for few have attempted to remove 
cysta of the pancreas with any feeling of certainty that 
tiioy would not recur. With our present knowledge of 
the pancreas, removal of sufllcient gland tissue to make 
sure that a cystadenoma or a simple cyst will not recur 
is of importance. Degeneration cysts or pseudocyste 
should not recur, and .simple drainage is all that is 
ncce.ssiir.''. 

Probably the most spectular operations on the pan- 
creas are those for hypoglycaemia duo to adenomata 
or to h.v|)erplasia of the pancreas. In addition to the 
adenomata, which give such striking results when re- 
moved. there is .apparently ii hyperpla.sia similar to 
hyperplasia of the Ihyroid gland. Some cases have 
been operated upon in whieh no adenoma can he found. 
In order to treat these cases, an unexpectedly large 
proportion of the gl.and mn.-'t be removed, as in thy- 
roidectomy. in order to reduce the insulin .sufllciontly 
to return the patient to normal. Unfortun.ateiy the 
pnihlem is more dinicult tlian in thyroid disease bc- 
eause of the g)e:it(‘r risk in opening the abdomen two 
or more time." to reduce llic gland sufiiciently. 

In all operations for removal of a l.arge or .small part 
of the jiancreas tlie great danger is in injury to the 
blood vessel" in the region of the panercas. Removal 
of the .sph'eii m;iy be necess;iry because of injury to 
till- blood suiiply or to facilitate the removal of a 
growth. 

The oper.'itioii for liypoglycaemia and WhipplcAs 
operation for e.nrcinomn of the pancreas have been the 
otiisUinding clinical .’idvances in surgery of the p.au- 
creas in m.'iny year.". I.el us hope that wilhiii the next 
ten ye;ir." the etiology, elassificalion. diagnosis and 
treatment of pancreatitis can bo put on a more dormito 
basis than it is at (he jiresent time. 
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l.APlIRAtiMATlC hernia" was the all inclusive 
term aripb'cd to a protrusion of the stomach 
through the di.'ijihr.agm, until Hailey (1) introduced 
the name "thoracic stomneh" to that lypi; due to a 
.shortening of the esophagus. There is a (eiideney to 
a.scrihe .all of th(>.“e lesions to .a congenital, aelual or 

I'lVlivrrt,! ft! ihr TMflV'iiInOi of Oio Aniftrirnn flffttro- 

■ otoroV...iral A»»o,'i!illon. All.itillr Oily. N. J.. Mny 4-r,. iMr.. 
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potential defect in the diaphragm in eonlradistinclion 
to the (raumatic form of hernia (hrougli the dia- 
phragm. .A potential widening of the hiatus esopha- 
geus may, however, ho a predisposing factor in the 
causation of the latter. In three patients of our series, 
an hiatus large enough to admit throe fingers was 
found .at the time that an operation was being jicr- 
formed for some other condition. Wliere formerly 
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(liaphnip.'imalic hernia was considered to be the more 
fi'equent lesion, it seems that the diagnosis of hiatus 
hernia and congenitally short esophagus is gaining in 
ascendency. An adherence to Akerlund’s (2) classi'- 
fication of three types would help to clarify the situa- 
tion immeasurably. There will bo however, because of 
a lack of diagnostic methods, a large number of cases 
which will be unclassifiable. 

Our interest in this subject was aroused by the fact 
that we were encountering those lesions in greater 
numbers, undoubtedly duo to an increasing number of 
reports in the literature, and an increasing ability to 
recognize them. Therefore, when we decided to .study 
this condition more thoroughl.v, we recalled as many 
of our patients as we could, in whom the diagnosis of 
“diaphragmatic hernia” had been made prcviou.sly, 
with the purpose of trying to differentiate them into 
recognizable types. As we were only partially success- 
ful in our attempt, one of us enlisted the aid of csopha- 
goscopy and later biopsic examination as suggc.sted 
by Clerf and Manges ( j). It is cpiite obvious that this 
kind of examination is superior to that of localizing 
the length of the esophagus by the level of the thoracic 
vertebra, although the latter is a much simpler pro- 
cedure. Unfortunately we were unable to obtain the 
consent of all the previously c.xamined patients to re- 
turn for another fluoroscopy and still less for e.soplm- 
go-scopy. While we were thus enabled to increase our 
ability to differentiate the t.vpes. we did not acquire a 
corre.sponding increase in our facility to make a 
clinical diagnosis of the condition beforehand. On 
several occasions we suspected the lesion, only to find 
our.celve.s wrong in the majority of cases. We are in- 
clined to agree with Ritvo (4) that in the majority of 
the ca.ses it i.s an accidental finding without character- 
istic symptoms. The .symiitoms related by the patients 
are more freipiently due to some other underlying 
cnu>!e. If more individuals were c.xamined roentgen- 
ologically, the le-.ion would undoubtedly bo found more 
fn*(iuently. 

Innitenri ; Eleven jiaticnts wore males and twenty- 
seven female.s. All of our cases were in adults. The 


ages ranged from 31 to 70. Only seven of these were 
in the seventh decade of life. 

SijmjHoms: A restatement of the symptoms will be 
nothing new. We shall therefore make an analysis of 
the .symptoms encountered in the hope of finding out 
which ones, singly or in combination, might sugge.st a 
diagnosis before other methods of investigation arc 
utilized. 

Twelve complained of epigastric pain, for periods 
varying from one to twenty-four years. In three of 
these the pain was worse at night', or on lying down, 
and in four it radiated to the left. One patient stated 
that the pain was distinctly worse on attempting to 
lift a heavy weight, Fig. 1. This patient, a woman 
of 51, was seen in 1933 because of pain in the right 
upper quadrant of the abdomen of eight years dura- 
tion. She had some pyrosis which was relieved by 
soda bicarbonate, but no dysphagia. The gall bladder 
concentrated the dye normally. We mention this nega- 
tive point because on X-ray c.xamination a narrowing 
of the esophagus was found in addition to a large 
supradiaphiagmatic gastric pouch. She came to the 
hospital for esophagoscopy and then changed lier mind. 
This is prob.ably a case of thoracic stomach on the basis 
of a congenitally short esophagus.' 

In the four patients whose pain radiated to the back, 
the lesion was of medium size in two, large in the 
second, and small in the third. In the last p.atient the 
esophagosopic length was 40 cm. and biopsic exami- 
nation revealed esophageal tissue at that distance. The 
impression obtained, therefore, is that this might well 
be a case of para esophageal diaphragm.atic hernia, 
which incidentally is the impression obtained on iluoro- 
scopic examination. Another patient, female, age 51, 
with a medium sized gastric ])ouch had complained of 
severe pain in the left upper quadrant radiating to the 
back for many years — in fact as long as she could re- 
member. The pain came on immediately after meals 
and was made worse by a heavy meal. Occasionally 
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(be pain occurred at niuht. Tlio Rail bladder concen- 
trated the dye normally. The e.sophaposcojjic lenplh 
was 40 cm. 

The nmc(wa at the canliac orifice was reddened. 
Biop.sic examination revc.aled pastric ti.ssue. This is 
probably another ca.se of para esophaireal hernia. 
Three of thc.«e twelve patient.s had cholelithiasis. 

“Heartburn" occurred in twenty-two itatienls, in 
seven of whom it wa.« relieved by soda bicarbonate. In 
eipht, it was definitely woi>'e at nipht or occurred only 
on lyinp donn. to be relievetl wlien the patient ns- 
.siimed an upriplit po-ition. In three of thc'^e the lesions 
were of medium .si’/e and associ.nled with esophapcal 
constriction above the pa.strie poucli in two. In one 
of these. .'1 patient, ape 66. who was afraid to lie down 
hi cause of heartliurn. e.-'Ophaposcopy revealed an 
hyperemie mucosa which bb d easily, and a Ihickeninp 
of the posterior folds at a level of ;’.2 centimeler.s. In 
spite of this- definite picture of e.s'opb.apilis-. lier only 
n.'js nwlnma! pyrosj> without dy.spbapj.'i. 
Anotbir p;itien(. a male, ape It. complained of heart- 
burn for ahotil eipliteen yeai.s, wlien lyinp down. X-r;iy 
exiuninntion reveabd a larpe pnstrie p<>ucb with an 
i.snphnpeal constriction. The esopliapial lenfdb was 
67 centimeters. The iliapno'iii is jirobaldy thoracic 
stomach tilth ,«hort esopluu'n.s. 

Six of thc'c tv.enty patients had cholelithiasis. How 
much the pyrosis was due t<» this and how much to tin* 
p.astric lesion, is ditlicult to tell. In the inajorit.v of 
cns('s there was no relatiotudiip between the sj^e of 
the If 001 ! and the amount of htarlliurn. 

Vomitiiip. alone or with repurpitalion, occurred in 
ten jiatii’iilA. and repurpitalion in four Helief of the 
tiislrcis by lofjiitinp w.'i« nnt common. In five of (he«e 
patients the le-jnn w;is small, in two larpe and <ine 
inMllum. 

Pain in the eln st, either of a sii|,Kt. mal type or 
radirdinp to liplst nr left. f>ccurrfd in only 6 patient.s. 
Or.' of these patient.s came to see us in if'."! comidain- 
inp of irrepul/ir p.astro-intestinal distoiufi'rt. Two 
ye.ar.' before, a <!iripnos-is of chronic rholecystitih w.is 
m.'ide in DeSroif h.v ver.v c-apahle phiririmis. At times 
tin p.afient complained of severe ripht h> pochondriae 
pain. Ahouf one year labr he hm! -evere pain in the 
left iirecordia! repion, radiatinp to the Ivft .slioulder 
.and arm. The pall bladder coni nitrated the d.ve well 
.and an eh-ctrocardiopram .should no lievialions from 
normal. A tentative diapnosis of diaphrapmatic heriiia 
v.-;js recordeii on the history, hut it could not lie con- 
firnud by X-ray examination. Four years later the 
diapnouih of Ihomcir stomach Jiiid fdiort esoplinpiis w.-m 
made at the Mt. .‘^inat Hospital, New Vor);, while the 
patient was under the care of Dr. Winkelstein. Ihir.st 
(')) reported the case of a patient with recurrent 
In rtiia of the .slomncli ihrotiph the liialu.s e.soplmpetis 
of tin dinphrapm with pain resemhlijip anpina peelo- 
ris. Three patients in this proup had dy.spliapin, liut 
epopliapo'icnpy was unsuccessful in two and not tried 
in one. One other patient in lliis proup will be die- 
tu.“S(-fi hater. In two it was undecided whether the pain 
was referred into the cho.st from calculoiiH cholecy- 
.stilis. or from the paetric pouch. 

A history of dy.spnea w;is obtained In nlx patients. 
In all of the.ae the le.sion was eilhtr of medium or larpe 
Hire. Goodall and Iloyt (6) lay preat fitro.s.s on dyfipnen 
of a jipculiar type which occurred in four of their five 
patients. They found a characteriiitic d.vfipne.'i, one 
occurrinp on (he hliplitc.sl effort or after eatinp — a .sort 
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of pantinp hreatliinp — disappearinp when the patient 
sits down and prone to he ah.sent even on inxertion, 
wlien the .stomach i.s empty. 

They divide their eases in two type.s — one in which 
(he major part of the .stomacli is aliove the dinphrapm. 
and the other in which the major part i.s below the 
dinphrapm. The intense type of thin romarkahlo form 
of dy.spnea occiir.s in the first type and lead the autliora 
to make a rlinical dinpnosi.s of thoracic stomach in 
two other patients, after havinp found a thoracic 
.stomach on X-ray examination in the first jiationt who 
had this .sort of hreathinp. We did not encounter thi.s 
.severe .symptom in any of our iiatient.s hecau,«e the 
lesions were all of the second t\pe. with the cxcejition 
of one wlio refused to come hack for a re-examination. 
Six patients complained of some form of d.vspnea. One 
in this series. Fip, 2. a woman of 28. complained of 
epipastrie jiain, nausea, vomit inp, tiphtniss.s and a 
-sniotherinp seii.sation of the chest with freiiuent at- 
tacks of dyspnea. She had .stomach trouble dal inp back 
to childhood. In 1926 sh(‘ was told that she had 
asthrn.'i. An X-ray examination revealed the larpo.st 
thoracic stomach in our series. Unfortunately wo lost 
track of her aiul could not pet her hack for re-exami- 
nalion or esojihaposcopy. In the liplit of Goodall and 
Hoyt’s report and the fact that her symptoms dated 
hack to cliildliood, we are inclined to consider thi.s case 
a.s one of conponilally short esophapins and thoracic 
slomaeli. 

Dysphapia occurred in si.x patients. In the report 
of CleiT and Maiipe.s (2) dysjihapia was a prominent 
.symptom. Their patients differed from ours in that 
the majority came to them primarily for diflicully in 
swnllowinp. The le.sions wore of medium size in two, 
small in three, and undetermined in one. Two had in- 
definite elie.st pain and three hearthurn at epipastrie 
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pain. Esophagoscopy was carried out unsuccessfully 
in three patients. 

They refused to return for re-e.’camination. X-ray 
e.xamination revealed a supragastric constriction. One 
of the patients ,Fig. 3, male, age 62, had difficulty in 
swallowing over a period of two years and had had re- 
peated attacks of biliary colic. X-ray e.vamination re- 
vealed a thoracic stomach with an esophageal narrow- 
ing and cholelithiasis. A cholecystectomy was done, at 
which time it was found that the hiatus esophageus 
admitted three fingers quite readily. The dysphagia 
returned later. Esophageal dilatation gave him some 
relief. ICsophagoscopy was attempted, but because he 
violated instructions not to partake of fluid and denied 
having done so, it was unsucce.ssful as gastric fluid 
regurgitated into the esophagus at the time of exami- 
nation. He refused to return for re-examination. 

In attempting to evaluate these symptoms, we were 
confronted by the fact that many of the patients who 
had other pathological conditions, as calculous cholecy- 
stitis (11 cases), hypertension with or without cardiac 
involvement (8 cases), hyperthyroidism (2 cases) and 
.syphilis (2 cases), had the same complaints as those 
patients with thoracic stomach without these lesions. 
It is, therefore, very difficult to determine upon a 
.symptom complex which is typical of thoracic stomach. 
The following .symptoms are suggestive; increased 
pain or heartburn on lying down, pain in the chest 
radiating to the left or down the left arm and dyspnea, 
neither one of cardiac origin, and difficulty in swallow- 
ing of long duration in a patient in whom traumatic 
stricture, carcinoma of the esophagus or cardiospasm 
can be ruled out. 

X-ray cTMmination : In evoiy case the actual diag- 
nosis was made by X-ray e.vamination. Attempts to 
visualize both the hernial protrusion and the esophagus 
as suggested by Einhorn (7) were unsuccessful in 
most cases. It was necessary to give the patient some 
more barium and visualize both structures at the 
moment of the passing of the barium. This .should be 
an e.xccllent method for ditferentiation. Unfortunately 
a second meal of a thick paste was not always succcs.s- 
ful. We classified our lesions as small, about 3 centi- 
meters or less in diameter, medium 4 to 6 centimeters, 
and large 7 centimeters or more. Fifteen were small, 
cloven medium and eight large. 

X-ray examination alone sufficed to make a diagnosis 
of para esophageal hernia in seven patients, in one of 
whom it was confirmed by a double meal, and in six by 
finding the esophagus to be of normal length. In one 
patient dilatation of the esophagus by X-ray was found 
and esophagoscopy revealed shortening. In six patients 
the finding by X-ray of a constriction of the lower end 
of the esoi)hagus with a supradiaphragmatic gastric 
pouch suggested the presence of a .short esophagus. 
Only one of these was confirmed by esophagoscopy 
alone, as the other patients refused to return for 
furtlier examination. 

Es"phn;ioscopy was employed for the purpose of get- 
ting information about the condition of the esophagus, 
determining its length and later to obtain .specimens of 
ti.ssue at the level at which gastric muco-'a was seen. 
It is ordinarily accepted that the distance from the 
teeth to esophagus is .JO centimeters. However, this 
may vary some with the heighth of the iiatient. In 
this report 30 to 40 centimeter.s are accepted a« normal, 
••xcept in thoci> patients in whom a con.slriction is 
found at the lower end of the esophagus, in addition 


to roentgenological evidence of a supradiaphragmatic 
pouch of the stomach. Because of our inability to have 
>all patients with this possibility return for esophagos- 
copj', we are unable to furnish any definite statistics 
on this point. Esophagoscopy was carried out in fifteen 
patients. In nine it was responsible for the diagnosis 
and in six it confirmed the diagnosis made by X-ray. 

The results of biopsic study in nine patients showed 
that gastric mucosa was obtained in three patients at 
a level where the esophagus should be, and esophageal 
mucosa in the others. Because of a constriction at the 
lower end of the esophagus in three cases, it was im- 
possible to enter the stomach. X-ray e.xamination, 
however, revealed the fact that the esophagus was con- 
stricted above a small protrusion of the stomach above 
the diaphi-agm!. In some patients in whom the esopha- 
goscope was passed to the 39 or 40 centimeter mark, 
there is still the possibility of the lesion being a 
paraesophageal hernia — ^that is, a real diaphragmatic 
hernia. Many more studies will be necessary to de- 
termine this fact. In all cases where a biopsy was 
made, the esophagoscopic diagnosis was confirmed. It 
seems unlikely that this method of examination is 
necessary e.xcept in e-xtremely doubtful cases. 

SUMMARY AND CONCLUSIONS 

1. Thirty-nine patients wei'e seen with the diag- 
nosis of some tj'pe of thoracic stomach. In 7 the lesion 

. was a paraesophageal hernia. This diagnosis was con- 
firmed by X-ray examination and finding the esophagus 
to be of normal length. In one it was confirmed at 
fluoroscopy by a double meal. JIany may question the 
frequency of this lesion, and rightly so, because of the 
tendency to consider most of them to be due to con- 
genital shortening of the esophagus. 

2. In nineteen the diagnosis was thoracic stomach 
due to a shortened esophagus. In six a constriction of 
the esophagus above the gastric pouch was seen. In 9 
the diagnosis of short esophagus was made or con- 
firmed by esophagoscopy. In one the history of diffi- 
culty in swallowing and finding a constricted esopha- 
gus by fluoroscopy, and in another the history of 
gastric disturbance from childhood on, without an 
esophageal constriction, were sufficient to make the 
diagnosis. In one patient the diagnosis was made 
elsewhere. In 12 it was impossible to determine the 
kind of lesion found. 

3. A clinical diagnosis Of thoracic stomach should 
be suspected in patients presenting the above men- 
tioned .symptoms over a long period of time, in whom 
other pathological conditions can be ruled out. 

4. The thoracic stomach of unknown type requires 
more careful e.xamination by various methods, as 
X-ray, double meal and esophagoscopy for differentia- 
tion. 

5. Biojisy is only a confirmatory procedure and is 
unnoce.s'sary where esophago.scopy is satisfactory. 
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DISCUSSION 

DE. JOHN H. FITZGIBBON (Portland, Oregon) : Dr. 
Bloch did not mention bleeding as a complication of dia- 
phragmatic hernia. I have seen over thirty cases, out of 
which group two patients have had severe hemorrhages 
and a history suggestive of peptic ulcer, but with no X-ray 
evidence of abnormality other than hiatal hernia. It is 
reasonable to assume that they were bleeding from ulcera- 
tion in the herniated part of the stomach. Both responded 
well to ulcer management and are continuing treatment. 
The recurrence of ulceration without hemorrhage in these 
patients is something that should be given serious consid- 
eration. If stools are routinely examined, we shall find 
occult blood continuing over long periods in many. Second- 
ary anemia is occasionally an outstanding feature. 

Dr. Bloch’s paper brings out the fact that hiatal hernia 
is rather common, and I feel that wo should emphasize the 
importance of horizontal fluoroscopy. No gastro-intestinal 
X-ray examination is complete unless the patient is o.x- 
amined lying flat or with the head lowered. Upon taking 
a deep breath and straining, barium ivill be seen to “pop” 
up through the hiatus into the hernia. If this sort of ex- 
amination is made routinely, particularly in people who 
h.ave been suspected of having gall bladder disease or who 
have been operated upon for supposed gall bladder symp- 
toms without subsequent relief, hiatal hei-nia will be found 
much more commonly th.an is genei-ally realized. 

DK. RALPH C. BROWN (Chicago, Illinois) ; Adding 
to what Dr. Fitzgibbon has said, I am convinced that peptic 
ulcer occurs in association with these hiatus herniae, pos- 
sibly resulting from the ischaemia pi'oduced in the mucosa 
of the stomach at the point of constriction. 1 have seen 
massive hemorrhage in association with at least one such 
case, and in two other cases there was such a degree of 
perigastritis at the point of constriction of the stomach as 
to involve the c.sophagus in scar-tissue to such a degree as 
to produce obstruction which required dilatation. 

I think the probable a.ssociation of peptic ulcer with 
hiatus hernia is something which at least should bo kept 


definitely in mind. It is difficult to see the ulcer lesion 
when it exists at the point of constriction, so I am not able 
to state with absolute certainty that peptic ulcer occurred 
in the three cases to which I have referred. However, all 
three of these cases responded immediately and perman- 
ently to the therapeutic test of routine ulcer management. 

DR. JOHN L. KANTOR (New York Ciy) : In addi- 
tion to frank hemorrhage, there may be oozing in cases of 
diaphragmatic hernia. This is one of the causes of obscure 
anemia that should be kept in mind. 

There was one case of this kind in New York that mas- 
queraded as carcinoma. It was discovered by the late Dr. 
Rothschild, an internist. It is well worth knowing that by 
examining these people in the ordinary erect position and 
giving them a Sedlitz powder, one may bring out a second 
shadow parallelling the diaphragm but higher up in the 
chest. This shadow represents the gas filled intra-thoracic 
portion of the stomach. The procedure was devised by Dr. 
Ball and published in the J. A. M. A., October 19, 1935. 

DR. LEON BLOCH (closing the discussion) : None of 
these patients had an apparent hemorrhage, but one had a 
definite ulcer which we could see with the esophagoscope 
very distinctly and bleeding had occurred. In all of the 
patients in whom esophagitis was found by the esophagos- 
cope there was no question about the diagnosis: the mucosa 
was red, hyperemic, spongy and bled very readily so that 
undoubtedly had we e.xamined the stool we might have 
found blood. 

In two of the patients we found not only esophagitis but 
gastritis extending below the esophageal gastric margin. 

The method of examination, of course, is important. All 
of the patients were examined, either lying down or in the 
Trendelenburg position. In most cases it is a simple mat- 
ter to examine the patient in either the right or left 
oblique, or in the supine position. There was no difficulty 
in finding the lesion. Once in awhile we were aided in 
finding the lesion by having the patient take a deep breath, 
because when the diaphragm descended the gastric pouch 
came up very distinctly. 
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TN the time available I can report only briefly on some 
of the im])ressions that stand out strongly from the 
e.vperionce of the last few years. First, I would like 
to say that there is no question in my mind about the 
need for the development of a greater interest in 
specific food sonsitivene.ss on the pail of gastro-enter- 
ologists and, for that matter, of physicians practising 
in every field of medicine. We .should all of us be grate- 
ful to the allergists for having opened our eyes to the 
po.ssibility of relieving several disti'essing syndromes, 
.such as migraine and mucous colitis, by the forbidding 
of certain foods. 

Dietitians also could profit from conversion to the 
view that the digestibility of a food maj' at times be 
much more important to a patient than is its content 

^Delivered nt the Thirty-ninth Annual Session of the Atnorienn Gastro- 
cntcrofofffcaf AB^iociatfon, Atlantic Cfty, N. J., May 4-f>, 103G. 
tDiVhion of Medicine, Tlio Mayo Clinic. 
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of vitamins or calcium or iron. So far, most of the 
books on dietetics either ignore the subject of digesti- 
bilit5' or else dismiss it with a few words, and the indi- 
vidual dietitian, unless she has been specially trained 
under an allergist, is likely to have little patience with 
anyone who claims that he cannot take milk or eggs or 
spinach or orange juice. Time and again highly allergic 
patients have told me of the miserable experiences they 
have had in hospitals where, after an operation, they 
were forced to continue eating the so-called “health 
foods" long after the prophesied vomiting or painful 
bloating appeared. 

Perhaps I should say that the outset that I have no 
intention of joining the group of enthusiasts who seem 
to believe that nearly eveiy disease is due to food 
allergy. Perhaps when I have learned more about this 
subject my percentage of miracles and cures will be 
higher, but as yet I must admit that I meet with far 
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more failures and disappointments than with succes- 
ses. In many case.s I haven’t even the desire to start 
experimenting with diet becau.se the history supge.sts 
.so .strongly that the trouble.s ai-e not due to the nature 
of the food eaten. This is particulaidy true when short 
spells of discomfort alternate with intervals of weeks 
or months when the patient is able to digest anything. 
In such circumstances, if the inciting factor were a 
food it would have to be one seldom eaten, and in such 
circumstances the patient would probably have recog- 
nized his idio.syncra.sy. Or a woman with migraine 
will tell me that her headache comes only with men- 
struation or when she overworks or sits up late wait- 
ing to scold a wayward son, or when she takes a long 
automobile ride. 

To bo sure, in some of these cases migraine or vaso- 
motor rhinitis may come as the result of the combined 
action of two insults, and the removal of wheat or 
some other food from the diet may enable the brain or 
the nose to withstand the effects of fatigue or men- 
struation or dust. Especially when, in a given case, 
facts in the history have warned the physician that the 
.symptoms are i)robably not due to food, he will feel 
disinclined to keep on experimenting with narrow 
elimination diets unless they soon show definite signs 
of bringing relief. 

.Although, as I have said, I meet with more disap- 
pointments than miracles, when the miracles come they 
are so delightful that I feel that we physicians all owe 
it to our patients, to our reputations and to the good 
name of scientific medicine to keep constantly on the 
watch for case.s in which remarkable successes can be 
attained. 

Perhaps it would help if 1 were to stop for a moment 
to recount briefly three or four of the experiences 
which have convinced me that even those of us who are 
much intere.sted in food sensitiveness must still be fail- 
ing to recognize cases of the disease and must be tuim- 
ing away patients whom we could easily cure. 

I’huH, a few months ago, I saw with Doctor Rozen- 
daal a young man who said that he was well until 
about .seven years before, when he was a sophomore in 
college. lie then began to have so much flatulence, 
abdominal jiain, and mental cloudiness that study be- 
came almo.st impo.ssible and he had to go home. There, 
in spite of treatment by many physicians, he continued 
to suffer so much that he could seldom do any work. 
My impression from looking at the man and listening 
to his story was that his mental deterioration was his 
pail of a poor nervous inheritance which had produced 
n .syndrome suggc.sting mild epilepsy in a brother, and 
I had no hope of helping him. All laboratory and roent- 
genologic roport.s were negative. It was only a forlorn 
hope that led us to experiment to see if an elimination 
diet would affect the abdominal distress. To our as- 
tonishment, he returned in forty-eight hours a dif- 
ferent jierson. For years dull, apathetic and dis- 
couraged, ho now was bright and wide awake, his 
ambition had returned, his head had become clear, his 
abdominal discomfort had disappeared, and he had 
begun to cat and to gain in weight. Soon he was able 
to work all d.ay on his father’s farm, and after a few 
months he wrote to say that his health was good so 
long as lie avoided certain foods. 

A physician was seen for several year.s with severe 
hunger pain, so typical of ulcer that it never occurred 


to me or to any of my colleagues to suggest a study nf 
food sensitiveness. At times the pain was so severe 
that milk had to be taken every hour. Eventually the 
abdomen was explored, an ulcer could not be found, 
and pyloroplasty failed to give relief. In February,’ 
1935, after an attack of asthma, skin tests were made 
and a tremendous sensitiveness to milk was discovered. 
Removal of this food from the diet brought immediate 
relief, and later it was found that orange juice and 
chocolate also had to be avoided. Since these three 
offending foods have been e.xcluded from the diet, the 
patient has been perfectly well. I liave seen now 
several such eases in which a desperate effort was 
being made to cure hunger pain with the very thing 
which was causing it; namely, milk! 

For several years a man kept coming to The Mayo 
Clinic complaining of a sort of narcolepsy severe 
enough to cause him to fall asleep at the wheel of hi.s 
car or while talking business in his office. All attempts 
at treatment had failed. Last year, when careful ques- 
tioning revealed the fact that most of his trouble fol- 
lowed breakfast, I suggested that he go without this 
meal and then, if that helped, he could test one food at 
a time until an offender was found. I had little hope 
that he would find a cure this way and I had forgotten 
all about the man when, some months later, his home 
physician wrote that the avoidance of cream had 
worked a complete cure. 

This brings me to another point that still deserves 
much emphasis, which is that hnrlful foods so often 
injure or irritate the brain. To my surprise, once, 
while trying to cure hives in a man who had not 
worked for years on account of distressing feelings in 
his head, I accidentally cured the "insanity” and the 
man went back to take charge of his business again. 
On another occasion I saw a man in status cpileptiem 
which was due apparently to his having gorged him- 
self on strawberries, and I have seen people who knew 
that they would develop a vile temper if they ate 
certain foods. We all know that nightmares can follow 
the eating of a “Welsh rabbit,” we know that splitting 
headache or migraine can follow the eating of choco- 
late or cheese, and I happen to know from personal 
experience that the eating of chicken or eggs can give 
rise to weird visions, annoying dopiness and even signs 
of meningeal irritation. 

Besides the few cases in which a cure comes as a 
welcome surprise, there are, of course, the many in 
which it is to be expected because the patient has 
already learned that one or more foods will produce 
the sym])toms complained of; he continues to suffer 
only because neither he nor his physician knows how 
to go about the business of discovering all of the 
noxious agents. If he is intelligent, all he needs to 
start him on the road to recovery is a little instruction 
in home detective work. 

Obviously we cannot afford to waste time hunting 
for food sensitivenc.ss in every patient, so the next 
que.stion is: in what type of case should we be par- 
ticularly careful to look for it? My impression now 
is that we should look carefully for food .sensitiveness 
whenever the symptoms of abdominal di.stross point to 
the presence of an overly-sensitive colon, or when they 
arc vague or unusual, or whenever careful examination 
fails to reveal any sign of di.«ease in duodenum, 
stomach, gall bladder or appendix. We must study the 
diet in every c.ase of true flatulence or bloating, and 
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more diets must be fitted and fewer handed out ready 
made. 

A good historj- will often show that the diet is prob- 
ably not the cause for the patient’s discomfort. 
Patients must not be left too long on narrow elimina- 
tion diets; such diets are for testing and not for treat- 
ment. 

Some cases of diarrhea and pseudo-ulcer are due to 
the milk that is taken by way of treatment, and not 
infrequently certain foods irritate or greatly depress 
the brain. Somnolence after meals can be due to a 
jiarticular food, and canker sores in the mouth can be 
produced by food. 

Efforts to use an elimination diet are often instruc- 
tive in showing the physician that he is dealing with 
an unreasonable, overly fussy, querulous, or psycho- 
pathic person. 

Food sensitiveness is not necessarily allergic or due 
to protein. Perhaps partly for this reason, skin te.sts 
are of little help in finding the foods that cause in- 
digestion. 

DISCUSSION 

DR. ARTHUR F. COCA (Pearl River, New York): 
Food sensitivity is limited to the group of familial or 
atopic allergy in which are associated hay fever, asthma, 
the urticaria due to foods, atopic dermatitis, gastro-in- 
to.stinal allergy, migraine and other.s. 

In the typical case (such as hay fever) antibodies — those 
peculiar atopic antibodies of the human being — are regu- 
larly demonstrable in the blood and indirectly through the 
po.silive skin test. The positive skin test appears only 
when those antibodies are present in the blood. They arc 
often entirely absent, for some reason that we do not un- 
derstand; in such cases the skin test results negatively. 

Food sensitivity can be at the bottom of any of the.se 
many clinical varieties. Some of them are associated with 
a positive skin reactivity and others not. If the clinical 
form of the food sensitivity is asthma or hay fever, or 
atopic dermatitis, the skin test is quite regularly positive. 

I have included atopic dermatitis (neurodermito) among 
the clinical varieties of food sensitivity in which the skin 
test is frequently positive. This .statement must be con- 
siderably qualified by the further remark that the direct 
skin reaction in this condition is almost always so weak 
that it cannot bo used diagnostic.ally. However, a means 
has been developed by Matthew Walzcr in Brooklj-n of 
magnifying this weak reaction in a way to make it a 
thoroughly practical and reliable specific tost. This moans 
is the indirect test, which is performed with the technic 
of Prau.snitz and Kucstner. The test is carried out as 
follows: 

Scrum is obtained from 5 to 10 c.c. of the blood of the 
patient by aseptic defibrination and centrifugation. One- 
twentieth c.c. of the scnim is injected intracutaneously in 
about 50 well-separated sites in the upper arm of a substi- 
tute, who must not be allergic. Three days later thc.se 
injected sites can be tested with the intracutancous method 
with the usual food extracts, an identical control injection 
being made in a normal skin site in the same skin. In 
comparison with the negative result of the control test, 
slight degrees of re.action can bo recognized ns diagnostic 
which could not be accepted ns significant in the direct test 
in the patient's skin. 

Ry this means. Dr. Wnlzer states, about CO per cent of 
subjects of neuTOdermite can be relieved by the avoidance 
of the indicated foods. 

Notwithstanding the valtinblc contribution of Dr. tValrcr 
to the technic of skin tests in the development of his in- 
direct tc»t, it still remains true, as Dr. Alvarez sa.vs. that 
in many c.ase.s of food .sensitivity, especially urticaria. 


allergic headache and gastro-intestinal allcrgj’, the skin 
test is of very little use. It is in such skin-negative cases 
that the physician must fall back on the trial diet plim. 

The trial diet plan can succeed only if we possess .n 
criterion of reactions, like the whc.nl in the skin test, th.nt 
is diagnostically significant. The criteria under the trial 
diet plan are, of course, the clinical s.\nnptoins of food 
sensitivitj*. Such sjTiiptoms may bo immediate or delayed. 
Immediate symptoms arc gastric pain, headache (which 
may occur within a hour after the ingestion of the offend- 
ing food), swelling of the lips in some instances, and a 
peculiar sensation of the mucous membrane of the tongue 
which can be very acute. Vomiting is scon in some cases. 
The more violent symptoms should bo avoided, if possible, 
by administering at the first trial only a small quantity of 
the food to be tested, where such symptoms are feared. 

I have for some time been making use of another im- 
mediate symptom whicli seems lierctofore to have been 
overlooked. This is tachycardia. I do not know how often 
this appears. It happened to be prominent in the first four 
cases of food allergy that I have had occasion to .study. 
The sjTnptoms in all these cases wore gastro-intestinnl or 
migraine. The tachycardia can range from a rate of SO 
or 90, lasting for some hours after the ingestion of the 
offending food. In one case that had recently suffered a 
coronary thrombosis, the pulse rate has risen to ICO or 
180 or more within a half hour after the injection of 
minute quantities of the offending substance. Three of 
these cases could be completely relieved of their symptoms 
by elimination of foods through the use of the criterion of 
Diehyeardia. 

Delayed sjTiiptoms are more difficult to use as criteria 
of reactions. Those are urticaria, diarrhea, blooding from 
the intestinal tract. (This latter symptom may bo more 
frequent than is generally known because patients arc not 
advised to examine the stool for gross evidences of bleed- 
ing). Dizziness is n delayed sjTnptom; also oxtrasy.'tolc, 
which may be the solo symptom of food allergy in .some 
cases. A feeling of lassitude is a distinct delayed symptom 
in some cases. 

In the application of the trial diet principle, all plans 
heretofore recommended have exhibited a common error 
which may explain some, at least, of the many failures 
encountered in the use of this principle. This mistake is 
the illogical one of trying more than one food at a time. 
Different allergists recommend different combinations of 
food in the initial test. The successes under nil these plans 
represent merely those lucky individuals who happened to 
be .sensitive to relatively few foods which were not included 
in the first .selection. 

Another circumstance which has no doubt interfered 
with the successful application of the trial diet principle 
is the fact tlmt there are allergenic foods which have not 
been recognized as such by even the allergists. Among 
these may be mentioned gelatin, which, according to the 
chemists, contains no native protein but which, neverthe- 
Ic.ss, can be a violent food allergen. Another allergenic 
food that has been largely overlooked is sugar, both from 
cane and from beet. There is relatively very little protein 
in sugar. When the protein is collected out of a solution 
of sugar by the process of ultrafiltration, it is found that 
there is something over 100 milligrams of it in 200 pounds. 
On the basis of the established fact that about 1 per cent 
of negative protein in solution will find its way through 
an ultrafilter when the ultrafiltration has proceeded for a 
period of about .18 hours, I have been able to calculate that 
1/100,000 of a milligram, or possibly le.ss, of .sugar protein 
may c.ause disagreeable allergic symptoms (tachj-cardin, 
dizziness and headache) when that quantity is given daily 
over a period of two days. 

The logical plan of applying the trial diet principle must 
be, first, to withhold all food until the symptoms disappear 
and, secondly, to administer one food at a time in ample 
quantity, c.ofh food being added only after the preceding 
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one has been given a test of not less than three or possibly 
two days. The period of starvation is irksome to most 
patients, as is also the initial period of three days when 
the patient is receiving only one food. With this difficulty 
in mind, I have hit upon the idea of providing a small 
basis of non-allergenic food to tide the patient over the 
initial period. This basis is provided by an ultraflltered 
sugar solution that has been concentrated by boiling to 
syrup form for preservation, and ultraflltered lemon juice, 
which must be preserved in sterile form after Berkefeld 
filtration. A patient can be kept quite satisfied for several 
days on nothing but this non-allergenic sugar and lemon 
juice, which can be taken in the form of lemonade with 
or without carbonated water. 

dr. ANTON OELGOETZ (Columbus, Ohio) : I would 
like to emphasize this idea of indigestion in its relation to 
food allergy. About six years ago we became interested 
in the subject of food sensitization. Perhaps you have 
read some of our papers. The subject finally got down to 
a matter of digestion. 

As has been stated, Walzer has shown that whole pro- 
teins are normal constituents of normal blood. We have 
shown that the blood stream always contains the three 
pancreatic enzymes, amylase, protease and lipase in a 
definite concentration of two-tenths by the test which we 
have suggested. This concentration never varies through- 
out the day or night and is uninfluenced by sleep, intake 
of food or exercise. We have made 15 minute determina- 
tions on many, many cases, and always have found the 
pancreatic enyzmes present in the normal concentration of 
two-tenths. 

We, long ago, came to the conclusion that there is no 
specific sensitivity to foods. All proteins, all carbohydrates 
and all fats are enzjTuotically and physiologically similar, 
and the three pancreatic enzymes are hetero-ljd;ic. The 
reason that this mistake was made, in our opinion, is be- 
cause, as Dr. Alvarez has suggested, two factors are in- 
volved which have not been taken into consideration. Dr. 
Alvarez said that ordinarily, when at home, quite and re- 
laxed, ho does not have difficulty when he eats chicken, but 
when he is aw'ay from home, under unusual mental stress 
and strain he becomes allergic to chicken. He has sug- 
gested that indigestion might have something to do with 
his difficulty. We have shown on many patients that 
nervousness produces a temporary pancreatic hypofunc- 
tion, or in some cases, a complete achylia, which is the 
cause of the phenomenon. 

According to our conception, digestion starts in the 
stomach and upper bowel, where proteins are split all the 
way dowm to amino-acids. But not completely so. As 
Walzer has shown, much of the protein is absorbed as 
W'hole protein which is toxic to cells. It is the serum en- 
zymes which complete digestion in the blood stream and 
prevent the serum proteins from reaching the cells in an 
unsplit state which cannot be used as food. Whole pro- 
teins are toxic, while the split products of proteins are 
non-toxic to cells, and it is the serum enzymes which pre- 
vent all of us from being food allergic all of the time. 
Pood allergy results from too much food, more food than 
can be hj'drolyzed by the available serum enzymes. 

Variations in gastric secretion — hypersecretion and 
achylia — are commonly recognized conditions, but it is 
strange that we have never heard much about pancreatic 
hypofunction and achylia. Surely the pancreas must vary 
in the quantity and concentration of its secretions, just as 
does the stomach. We check our cases routinely for pan- 
creatic function, by the test which we have described, and 
we find that pancreatic hypofunction and achylia are 
rather common. Since doing this test routinely, we are 
finding that many cases which we formerly labelled "func- 
tional” or “neurosis,” or urticaria, or angio-neurotic 
oedema, are really food allergy, secondary to pancreatic 
dysfunction. 


I wish to emphasize that there are two types of allergy 
caused by two different underlying mechanisms.^ One type 
is a true chemical irritation. The action of poison ivy on 
the skin, for example. The underlying mechanism of food 
allergy however, is different; it is a true indigestion, 
which results when more food is taken than can be split 
by the available pancreatic secretion. This mechanism is 
secondary to pancreatic hypofunction or achylia. 

DR. IRVING GRAY (Brooklyn, New York): Dr. 
Alvarez has called attention to a subject that is attracting 
a great deal of interest. The mechanism responsible for 
"Specific Pood Sensitiveness” is not clearly understood. 
We may postulate that there is either a direct action of 
the specific offending food in its unaltered state upon the 
mucous membrane of tbe gastro-intestinal tract or that the 
offending substance is absorbed into the circulation and 
then acts upon the mucous membrane of the intestinal 
tract. It is probable that both factors come into play: 

1 — a direct action by tbe food on tbe mucous membrane 
and 2 — a systemic factor. 

The cramps and diarrhea that occur immediately after 
the intake of a specific food to which the individual is 
sensitive, suggests the absorption of some product possibly 
in an unaltered state high in the digestive tract and an 
effect upon the small bowel and colon by way of the circula- 
tion. 

Perhaps the absorption of an unaltered protein directly 
into the circulation may be responsible for many of the 
symptoms associated wth, “Specific Pood Sensitiveness.” 
That protein in an unaltered state is absorbed from tbe 
gastro-intestinal tract has been proven by Dr. Matthew 
Walzer. During the past three years I have been asso- 
ciated with Dr. M. Walzer in studies on the absorption of 
unaltered protein in humans who have disease of the 
gastro-intestinal tract. Last year our paper was read by 
title before this Association. In that publication we called 
attention to the fact that the rapidity of absorption of 
unaltered protein is related to gastric acidity. The rate 
of absorption was shortened in patient’s with decreased 
gastric acidity and prolonged in those with hyperacidity. 

Three days ago we presented another paper on this 
subject before the Society for the Study of Asthma and 
Allied Conditions. We presented results on a group of 
patients in whom the protein meal was administered into 
the duodenum via the duodenal tube. Comparative studies 
showed the rate of absorption of unaltered protein to be 
somewhat faster when the test meal was administered 
intra-duodenally than when the food was taken by mouth. 
We were again impressed by the evidence which indicated 
that absorption following the duodenal test meal was pro- 
longed in those with gastric hyperacidity and accelerated 
in patients with hypoacidity. In a future publication we 
Avill present our findings of the absorption of unaltered 
protein from the rectum. 

The technique for studying the absorption of unaltered 
protein is an immunologic one and is the same as that 
which was used by Dr. Walzer in previous studies with 
egg and fish antigens. Peanut was the protein chosen for 
investigation in the present series because a serum par- 
ticularly suitable for the study of this antigen was avail- 
able at the time. 

Peanut was excluded from the diet of the subject for 24 
hours preceding the experiment. The subject was then 
passively and locally sensitized on the forearm by the in- 
tracutaneous injections of .06 c.c. of a 1-10 dilution of 
“C” serum. This serum had been obtained from a patient 
who was extremely sensitive to peanut and who manifested 
a marked reaction to intracutaneous tests with this antigen 
in very high dilution. One or two days later, the subject 
reported early in the morning without breakfast for the 
peanut test meal. The latter consisted of a “milk” made 
by dissolving 10 gms. of raw ground peanuts in 30 c.c. of 
water to which was added 1 gms. of sugar and .05 c.c. of 
oil of cloves. Shortly after the ingestion of this meal, a 
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reaction developed at the Fcnsitized site, which usually con- 
sisted of pruritis, erythema and wheal formation. The 
onset of Ihi.s reaction marked the entrance of the un- 
diRosted peanut protein into the circulation. 

The ahsorption time of each subject was measured from 
the time the test meal was taken to the first objective 
symptom noted at the .sensitized .site, namely erythema or 
wheal. 

SufTlcient proof has been accumulated to .show that un- 
altered protein i.s absorbed directly into the circulation and 
that the rate of absorption i.s influenced by the deprree of 
Ra.stric acidity. Absorption time is shortened in individuals 
with decreased acidity and prolonRcd in individuals with 
hyperacidity. 

Coca and Grove have pointed out that “the atopic reagin 
is specific. In the blood of individuals sensitive to more 
than one substance, more than one reaRin can bo demon- 
strated.” Evidence that the protein responsible for the 
local reaction is in an undirrested state has been shown 
recently by Ale.xander, in animal c.vperiments. 

DIt. LEON BLOCH (ChicaRo. Illinois) : 1 would like to 
ask Dr. Alvarez what e.\-perience he has had with this 
thrombocytopenia and allci-Ry? 

DR. WALTER ALV 4 AREZ (closinR the discussion); 
The ideal elimination diet, of course, would bo no diet at 
all, or a complete fast, but most patients arc a bit too fussy 
for thi.s, and so we compromise. Occasionally when I want 
to learn quickly whether or not some symptom such as 
daily headache is duo to the oatinR of food I ask the 
patient to cat nothinp but maple siipar. When after several 
days of this, .symptoms persist they are not likely to be 
due to food. In years I have met only a few people who 
.seemed to be sensitive to cane or beet supar. Theoretically 


a person sensitive to cane sugar should not bo sensitive to 
beet sugar, but whether this is true or not I cannot say. 

Dr. Aaron asked me why I use lamb, rice, butter, sugar 
and canned pears. I do because these foods rarely seem 
to bother people, and with them 1 can supply protein, car- 
bohydrate, fat and dessert Lamb seems to bother people 
much less frequently than beef docs, and rice rarely 
offends. 

A person would probably have to be very sensitive to 
milk in order to get discomfort out of a well-washed butter. 
Few people seem to be sensitive to pears. 

Theoretically arrowroot, tapioca, and other such starches 
of foreign origin would be good foods for inclusion in an 
elimination diet because they are used only in small 
amounts. Unfortunately, cooks are not accustomed to pre- 
paring these substances without adding milk and egg. 

I know of Vaughan’s work and have been interested in 
it, but I haven't experimented with it. It seems to me 
that we can save time and e.xpense by testing each food by 
its reactions on the patients’ comfort and not on his white 
count. 

I doubt very much if many of the disturbances due to 
food are allergic in nature or caused by protein. I feel 
sure that there are other substances in foods that can 
cause trouble. It may well bo as someone .suggested that 
some of our troubles arc due to a stoppage of pancrctaic 
digestion. Such stoppage may produce hunger pain in 
some persons by eliminating one of the fluids that dilutes 
and neutralizes the gastric acid. 

I have been told by some physiologists that the pancreas 
is very sensitive to inhibiting influences arriving by way 
of the nervous sy.stcm. Others deny this. I agree with 
Dr. Oelgoetz that wo ought to make a careful study of 
pancreatic achylia and the causes which produce it. 
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N O definite .standardization of medical regimens for 
the treatment of all peptic iiker.s lias been .accom- 
plished. nor do 1 e.xiiect that this will ever happen. !t 
is que.stionnble whether peptic ulcer should be con- 
sidered a .specific .single disease entity. It is a dis- 
turbance with .such varied histopathologic features and 
the factor.s important in it.s etiology .are .so variable 
that the treatment of the condition will remain a 
problem .specific in individual case.s. Yet the .search 
for the Golden Fleece, the panacea, goes on. and with 
every change of se.ason there appears some new and 
ingenious therapeutic masterjiiece. Patient's hopes are 
raised only to be crushed by subsequently recurring 
1 pisodes of distress. From time to time therapeutic 
me.'isures of a more promising nature are developed. 
It is my purpose in this paper to consider some of 
these and to attempt an appraisal of the jirinciplc.s on 
ivhieh their alleged usefulness depends. 
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CERTAIN FACTORS OF KNOWN I.MPORTANCE 
IN THE GENESIS OF PEPTIC ULCER 

To treat peptic ulcer symptomtiticnlly is to apply 
tape to a leaking pipe; nothing lasting is accomplished 
by such a procedure. There must ho a determinate 
plan in treatment which seek.s to control or eradicate 
forces of recognized imjiortance in the causation of 
this disease. Before proceeding to the discu.ssion 01 
what might constitute a reasonable .vard.stick with 
wliich to measure the methods of ulcer therapy con- 
sidered in this paper, it would be well to scrutinize 
some of the exiierimental lessons which physiologists 
are able to teacli with regard to the di.sease. Corre- 
lating the.se with clinic.nl experience makes it obvious 
that certain principle.? pertaining to this iiroblom must 
be recognized and contended with if any .succes.s in 
treating peptic ulcer is to be expected. 

Gat'lric aridity ntid tini^iir dcfcusc. Although there 
arc many inter-related factors which are important in 
the causation of ulcer, these ultimately re.solvc them- 
.sclves around two: the one inherent in the ulcerating 
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potentialitj’ of acid-pepsin, the other maintained in 
the defenses which the tissues possess and by which 
they protect themselves against the eroding action of 
the gastric chyme. It would seem that the alternating 
activity and quiescence which are so characteristic of 
such lesions would be evidence of two forces, the one 
of aggression and the other of defense, and that the 
outcome would depend on which factor was dominant 
at any particular stage of the life cycle of peptic ulcer. 

Physiologists have demonstrated that the component 
fraction of gastric juice which can produce erosion is 
inherent in the acid-pepsin factor. The eroding tend- 
ency seems to fluctuate, not with variations in peptic 
concentration, but wnth the concentration of hydro- 
chloric acid. Tissues laved in pure undiluted gastric 
juice are very likely to undergo erosion. Tissues which 
in their normal physiologic existence are regularly ex- 
posed to the acid chyme, however, possess definitely 
more resistance to the eroding action of acid than 
those which are not normally exposed to gastric chyme. 
Gastro-duodenal mucosa is more resistant to the pro- 
cesses of erosion than are other tissues. It has been 
suggested that the first factor of defense lies in the 
Imng gastro-duodenal cells themselves. 

The neutralizing effect of alkaline blood in mucosal 
capillaries, the protective action of gastric mucus, and 
the presence of alleged antipepsin in its gastric mucosa 
have been considered as a possible e.xplanation of the 
obnous mechanisms of defense in gastric tissues. An 
important factor responsible for the increased i-esist- 
ance of the duodenal cells to ulcei'ation is inherent in 
the glands of Brunner, which under the necessity of 
neutralizing acid chyme suffuse the duodenal mem- 
branes with a profuse amount of an alkaline mucoid 
secretion. Nor must the protective importance of the 
secretions which are poured into the duodenum by 
organs which are extrinsic to the gastro-intestinal 
tract be underestimated. Bile and pancreatic juice 
have been shown to be of definite importance in pro- 
tecting duodenal tissues against erosion by acid chyme. 
Furthermore, it is suggested that it may be one of the 
functions of certain hormones elaborated by the wall 
of the upper portion of the intestinal tract, among 
which is enterogastrone, to retard the gastric secre- 
tory rate. Although the duodenum has a remarkable 
reserve function in its capacity to neutralize and to 
buffer acid, it has been shoum by Mann and Bollman 
(1), Baker (2), Floi'ey and Harding (3) that it will 
break down under the necessity of neutralizing with- 
out interruption of the acid chyme. Ordinarily, in 
the daily ph}’siologic fluctuation in the curves of 
gastric acidity there are alteimate periods of rapidity 
and retardation in the secretory rate, thus giving the 
cells bathed in this chemical atmosphere “breathing 
spells” dui’ing which the forces of defense can be ade- 
quately reestablished. Physiologists have shown that 
the continuous feeding of hydrochloric acid is likely 
to cause the eventual break-down of cells called on to 
resist the digestive action of the gastric chyme. 

Corollaries for these experimental observations are 
obtainable in clinical experiences with certain patients 
harboring peptic ulcer, particulai’ly those found to 
have duodenal or jejunal ulcers. The gastric secretory 
rates of such patients are usually accentuated, par- 
ticularly during or preceding periods when there is 
definite activity of the ulcer. Following ingestion of 
such stimulating substances as histamine, patients 
with peptic ulcer frequently continue to secrete a 


highly concentrated acid for considerable periods after 
a drop in acidity would ordinarily have been expected. 

If such cellular behavior actually obtains in response 
to other stimuli, it would be obvious that the gastro- 
duodenal defense mechanisms of patients with peptic 
ulcer might be forced to exert themselves accordingly. 

It seems logical that the activity of these mechanisms 
of defense would have to fluctuate in proportion to 
changes in the potency of the mechanisms of aggres- 
sion. 

Unquestionably one of the important causes of cell 
dissolution which results in peptic ulcer lies in the ex- 
haustion of the defensive powers of the cells ; they may 
have used up their own as well as all available reserve 
sources of defense. The forces of erosion, through the 
utilization of an inherent chemical factor alone, can 
break down normally resisting tissues and cause 
Ulceration. There is no reason to assume that human 
tissues behave differently. 

Although local chemical and mechanical reactions in 
the stomach and doudenum are probably of the great- 
est intrinsic importance in the formation of peptic 
ulcer, ulceration can in all probability be influenced 
by other factors, of which several seem of pertinent 
importance ; 

The first of these factors is diminished resistance of 
tissue to acid aggression. If normal tissues can dis- 
integrate under the prolonged bombarding influence 
of highly aggressive acid chyme, it is not difficult to 
assume increased liability to ulceration in tissues 
deficient in the mechanism of defense. This may bo 
attributable to some congenital inadequacy in the tis- 
sues themselves as suggested by Smithies (4) and 
others, or to some acquired disease invading the tis- 
sues, such as inflammation or infection. 

Next in importance are systemic-neurogenic factors. 
Certain individuals have an increased tendency to the 
formation and i-eformation of peptic ulcers. Efforts 
to catalogue and to categorize these systemic-neuro- 
genic factors into definite groups by various physical 
measurements have not been successful because the 
distinguishing features seem more psychoph}'siologic 
than physical and anatomic. A striking uniformity of 
temperament is noted in certain groups of patients 
who have peptic ulcer. They are alert, attentive, keen. 
They are often introspective, suspicious, sensitive and 
given to periods of worry and depression. The periodi- 
city of symptoms in cases of ulcer frequently is deter- 
mined by variations in the psychophysiologic influences 
incident to the patient’s daily experiences. During 
periods of unusual worry and tension, symptoms are 
likely to originate or to be reestablished. Marked eleva- 
tion of the gastric secretory rates is often noted during 
periods of excitement and tension, and it may be that 
one of the mechanism of the formation of ulcer is re- 
lated directly to gastric chemical conditions which are 
thus affected by disturbances in the neiwous system. 

Utilization in treatment of factors importayit in the 
etiology of ulcer. A survey of the factors which seem 
important in the causation of ulcer permits a concen- 
fration of these into three groups: (1) factors of acid 
aggression and tissue defense ; (2) the factor of local 
trauma to tissue ; and (3) systemic-neurogenic factors. 
Although peptic ulcer may result from a single cause, 
it is probable that the interaction of several or all of 
these represent the usual formula. Now one, and now 
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another of these factors assuminir the position of 
greatest importance. 

Physiologic, bacteriologic, and clinical observations 
aite.st the fact that peptic ulcer is merely a local mani- 
festation of a disturbance in gastro-duodenal tissues 
■which in turn is brought about by various systemic 
causes. The patient as a 'whole must therefore be the 
subject of diagnostic scrutiny and therapeutic con- 
sideration. 

The forces of erosion, although perhaps using the 
same weapon of offense, namely, the acid chyme, are 
varj’ingly offensive and are stimulated into action by 
various and varj-ing means. In addition to making 
efforts to control or to assuage the acid factor, it would 
then be evidence that a rationale for defense against 
peptic ulcer should recognize such variations in offense 
and direct treatment accordingly. 

The breakdown of tissues probably results not from 
one but from various causes, among which several are 
pertinently important. There may have been a localized 
anomalous tissue or vascular defect, tissue resistance 
and hardiness may have been damaged by local injury 
or by the products of infections or inflammatory dis- 
ease, or tissue resistance may have been diminished by 
debilitating systemic disturbances or exhausted by the 
prolonged necessity of withstanding unusually active 
forces of erosion. 

The tendency still remains to treat the single exacer- 
bation of ulcer as a disease in itself when, in reality, 
it constitutes merely a single breakdown in the life 
cycle of ulcer. One successful stand against the mech- 
anisms of aggression does not as a rule end the play of 
contending forces. Treatment must include some con- 
sideration of ways and means to keep dormant those 
forces which may be so diflicult to control when they 
are stimulated into activity. 

It is obviously quite necessary to make an individual 
problem of each case of peptic ulcer. A rationale for 
the treatment of such lesions must include not only a 
single method which is applied in all cases, but it must 
be sufficiently flexible so that .special attention is given 
to such factors as are found to be predominantly im- 
portant in individual cases. A general plan for ulcer 
therapy must include provisions for: (1) the manage- 
ment of complications and the control of distress, (2) 
the planning of a regimen to promote adequate healing 
of the ulcer, and Cl) the prevention of recurrcnce.s. 

I have spent some time in considering factors of 
otiologic importance in this disease :n order to point 
out the necessity of directing therapeutic attention not 
to one, but to many factors which may be extremely 
variable. Ilealizing my inability to judge properly the 
u.sefulness of the new methods of treatment considered 
in this paper, 1 sent a que.stionnairc to a group of phy- 
sicians who arc particularly interested in the problem 
of ulcer therapy. I was intcre.rted to find that only 9 
per cent were favorably impressed b}' methods other 
than those which might be considered the old approved 
methods of ulcer therapy. 

A rONSIDEltATlON OF AGENTS USED IN THE 
TIIEAT.MENT OF PEPTIC ULCEIt 

At the clinic we have employed many 
variations of vaccines as supplements or substitutes 
for other mi lhods of ulcer therapy. Stock v.accine.s 
made from organisms known to produce ulcer in c.x- 
perimenta! studies on anim.als have been tried. In 
other insfance.s autogenous vaccine.s were used. Al- 


though in a few instances we believe that the healing 
process was accelerated by the use of such substances 
we have never been convinced that vaccine therapy had 
an important place in the treatment of peptic ulcer 
Only 2 per cent of physicians who have a large e.\-peri- 
ence in the treatment of ulcer attributed beneficial 
effects to this type of therapy. 

Nonspecific proteins. Various nonspecific protoin.s 
have been given parenterally in the treatment of peptic 
ulcer. These have been prepared from organisms such 
as staphylococci, Bacillus prodigiosus and gonococci 
and from crystallized plant, milk and various other 
proteins. It was hoped by these methods to produce 
local conditions about the ulcer and some mild general 
febrile reaction favorable to healing of the lesion. We 
have tried several types of foreign proteins in treating 
ulcer, but with no encouraging result. At times, par- 
ticularly in cases in which complications are present, 
the administration of such foreign proteins is danger- 
ous. It is usually not a diflicult procedure to initiate 
the healing of peptic ulcers, and this seems to be the 
main reason for using such substances. Thirty-five 
per cent of specialists in gastro-enterology to whom 
questionnaires were sent had tried one or more of 
these foreign proteins in the treatment of ulcer. Only 
8 per cent were of the opinion that they had obtained 
some beneficial results therefrom. 

Metaphen. liletaphen is an organic mercurial com- 
pound originally elaborated by Raiziss and Severac 
(5), after an extensive study of the chemical com- 
pounds involving the nitro-benzine-mercury comple.x. 
Chemically it is 4-nitro-5-hydroxy-mercuri-orlhocreso]. 
Trippe (G), on the presumption that infection played 
an important role in the production of gastro-intcstinal 
ulcer, felt that the use of strong bactericidal agent, 
which at the same time was noninjurious to tissue.s, 
should exercise a healing effect on ulcers. He believed 
that its use was also indicated because its action i.s 
not greatly diminished in the presence of proteins. 
Furthemore it was assumed that the toxicity of this 
substance was very low. A I to 500 aqueous solution 
of metaphen is used. 

Although I am not at all convinced of the usefulness 
of this substance in cases of duodenal ulcer, I have 
had some encouraging results fi'om its use in cases of 
duodenitis, erosive gastritis or in those of shallow 
gastric ulcer. It seems unquestionably true that in 
certain cases in which there are gastric, or perhaps 
even duodenal, lesions, loc.al disturbances in tissue are 
of paramount etiologic importance. In such instances 
it is suggested that metaphen may e.vert a beneficial 
effect wlien administered in conjunction with other 
ajiprovcd methods of treatment. Only 20 per cent of 
the physicians whose opinions I sought relative to the 
u.sefuincss of this substance had tried it; 4 per cent 
were of the opinion that it had some value in the treat- 
ment of ulcer. 

Mvrin: Mucin is a substance prepared from the 
muco.sa of hogs' stomachs. According to Fogeslon (7) 
mucin is useful in the treatment of peptic ulcer be- 
cau'se it coats the ulcer and protects it against the pro- 
teolytic action of the gastric secretion; through it.s 
high combining power with free acid, mucin unites 
with enough hydrochloric acid not only to neutralize 
the corrosive action of the gastric juice, but akso to 
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prolong the rate of dialysis of pepsin through the pro- 
tective layers of mucin. 

Theoretically the use of gastric mucin in the treat- 
ment of peptic ulcer seems a reasonable procedure. 
Mucin may well have a coating effect on the ulcer, and 
it is one of the natural gastric diluents. Both of these 
factors should contribute to the healing of peptic ulcer. 
It is difficult, however, to insure the maintenance of 
adequate amounts of mucin in the gastric content. In 
order to accomplish this, mucin would have to be fed 
at very frequent intervals, and this is not entirely 
practical. 

I do not believe that mucin therapy regularly pro- 
duces more favorable responses than do the customai'j’ 
methods of treatment. There are some patients, how- 
ever, who in our experience at the clinic were benefited 
by the use of mucin when other methods of treatment 
failed. Various vegetable mucilages have also been 
added to the armamentariums of those treating peptic 
ulcer. Although these are less distasteful and less ex- 
pensive than gastric mucin, they are less effective. 
Fortj'-four per cent of physicians to whom question- 
naires were sent had tried either mucin or the vege- 
table mucilages. Seventeen per cent were favoi'ably 
impressed with mucin and 11 per cent thought they 
noted some improvement following the use of the vege- 
table mucilages. 

Siinodal. Synodal is a foreign protein to which has 
been added lipoids and, finally, emetine. It is given 
parenterally. Pitkin (8), and later Cunha (9), were 
greatly encouraged by the results from its use. Cunha 
attributed the beneficial effects of this form of treat- 
ment to several reactions : “The included lipoprotein 
allegedly decreases gastric peristalsis, arrests pyloro- 
spasm, and produces hyperemia of the gastric mucosa, 
thus promoting healing.” Cunha was of the opinion 
that emetine, by relaxing smooth muscle, reduces py- 
loric spasm, and he also thought that emetine might 
act favorably because of its “antibacterial properties.” 
He suggested that the latter characteristic probably 
was the result of a change in the acid-base equalibrium 
of the tissue.s, thus inhibiting bacterial growth. 

These are desirable accomplishments indeed, but we 
at the clinic do not believe that experience actually 
corroborated the hopes and expectations of those who 
originally were so enthusiastic about the usefulness of 
this substance. Of the physicians to whom I sent ques- 
tionnaires only thirty-five had tried synodal; twenty 
of these were definitely opposed to its use and eight 
believed that it might have some use in treating ulcer. 

“Larostidin.” Larostidin is the trade name for histi- 
dine-monohydrochloride. By some method of reason- 
ing, not entirely clear to me, Weiss and Aron CIO) con- 
sidered the absence of the essential amino acids in 
metabolism as the important factor in the causation 
of ulcer. Volini and McLaughlin (11) subscribed to 
the opinion that histidine promotes, restores and main- 
tains the epithelial integi-ity of the gastric and duo- 
denal mucosa. They felt that under certain conditions 
histidine, an essential amino acid, is not synthesized 
in the human body and thus were of the opinion that 
there is produced a metabolic defect which they hoped 
could be restored by parenteral injection of larostidin. 
They further suggested that histidine may stimulate 
the production of histaminase, which they hoped would 
inactivate histamine. Additionally they believed that 
this type of therapy reduces gastric acidity, gastzdc 
secretion and, possibly, peptic activity. A diminution 


in gastric motility has also been noted in certain cases. 

All of these accomplishments would be desirable in- 
deed, and it must be admitted that if such results 
could consistently be obtained when this treatment was 
utilized, larostidin would be a most valuable adjunct 
to ulcer therapy. I, however, have been unable to 
corroborate the impression that histidine consistently 
reduces gastric acidity; as a matter of fact I have 
noted the opposite effect in studies by means of the 
double histamine test. 

My experience with larostidin, which includes cases 
in which the patients have been treated by me and a 
large number in which the course of treatment was 
given by others, has not been satisfactory as far as 
permanent results are concerned. In some instances 
there has been some symptomatic improvement, and 
distress has occasionally been promptly relieved follow- 
ing injections of histadine; experimental work now 
being carried on at the clinic with larostidin, howevei*, 
is not producing the encouraging results noted by some 
investigators. More than 50 per cent of physicians 
whose opinion I sought in the evaluation of the use- 
fulness of these substances had used larostidin in the 
treatment of ulcer; only 11 per cent were encouraged 
to continue its use. 

Duodenal and jejunal feedings. It has been sug- 
gested that the most satisfactory manner of treating 
peptic ulcer is to pass a small tube into the duodenum 
or jejunum so that feeding can be accomplished beyond 
the area of ulceration. Thus it is assumed that the 
ulcer will heal more readily. It has been particularly 
advised by’ some investigators in cases in which it is 
difficult to control night distress. Continuous drip feed- 
ing is suggested by some of the advocates of this 
method of therapy. 

Clinically, jejunal feeding has been shown to be of 
definite value in the treatment of certain intractable 
types of peptic ulcer. Many diets have been recom- 
mended, and even though they’ contain food substances 
which are stimulating, they seem to help in the healing 
of these ulcers. Appell (12), in some recent investiga- 
tive work in which he made duodenal, jejunal, and 
gastric fistulas, show’ed that most foods when placed in 
the jejunum will cause an increase of the secretory 
rate of the stomach. Cream and casein consistently 
stimulated gastric acidity and secretion to a high de- 
gree. Apparently, therefore, healing is not dependent 
primarily on the secretory activity of the stomach in 
these cases but rather on its retarded motor activity. 
Unquestionably jejuna] feeding allows the stomach 
considerable rest and it must be this factor which 
hastens the healing of ulcer in these instances. Appell 
noted that the pH of the duodenum is higher on jejunal 
feeding than with any other types of feeding. This 
increased alkalinity’ of the duodenal content in spite of 
increased acidity’ in the stomach may be a factor in 
the good results obtained in cases of duodenal ulcer 
following jejunal feedings. Although this method of 
therapy’ may be advisable in certain instances, it is 
obviously impractical and unnecessary in the average 
case of uncomplicated peptic ulcer. 

Forty’-nine per cent of phy’sicians to whom question- 
naires regarding ulcer therapy were sent had used 
duodena] or jejuna] feedings in the treatment of peptic 
ulcer. Twenty-five per cent of these were of the opinion 
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t!iat this method of treatment had some usefulness' in 
treatment. 

CO^IMENT ' 

In discussing the treatment of peptic ulcer I sufr^ 
L'csted that it could be divided into three stages; the 
fir.st of which was the control of distress and the man- 
agement of complications. During the acute stage of 
such complications of ulcer it would be dangei-ous to 
use vaccines, foreign proteins, synodal or larostidin. 
IMetaphon would certainly be useless and the passing 
of duodenal tubes might actually cause hai-m. 

The second stage of treatment is the insui'ance of 
adequate healing of the ulcer and the application of 
several physiologic principles is important at this 
.stage. Provision must be made to control the forces 
of erosion, the healing process being facilitated if 
gastric acidity, and perhaps peptic activity, are di- 
mini.shed. This is not accomplished regularly by any 
of the methods of therapy considered in this paper. 
Gastric motor activity should be protected; duodenal 
or jejunal feeding aid this, but I can see no reason 
why this should be favorably influenced by the paren- 
teral methods of treatment or by administration of 
metaphen. Tissue defenses should be assisted. It is 
possible that these substances may have some value 
in fulfilling this therapeutic requirement. Conclusive 
proof of this, however, is as yet not available. 

The third stage of treatment is prevention of recur- 
rences. This is one of the most important tasks of 
the physician who conscientiously seeks to help the 
patient with peptic ulcer. Sane methods of living, 
adequate rest, supplementary feedings, avoidance of 
infection and nonstimulating diets, are the reasonable 
ways of accomplishing this. There is no place in this 
stage of therapy for the newer methods of treatment 
considered in this paper. 

Metaphen may at times be useful as an adjuvant to 
other treatment of the infected stomach with erosions 
or ulcers. Mucin therapy is reasonable and may at 
times help when other methods of treatment fail. Duo- 
denal or jejunal alimentation is occasionally succe.ss- 
fully employed to control the symiiloms of intractable 
ulcer. It seems e.specially useful in the control of 
night distress. 

In the final analysis the parenteral methods of treat- 
ment seem to possess no definite claim to merit except 
in so far as they may initiate or accelerate the healing 
proces.s of tissue repair. It is doubtful whether this 
occurs regularly with greater facility than can be ac- 
complished by the older approved methods of ulcer 
therapy. 

It i.s not my purpose to condemn these various 
methods of treatment. It is consoling still to have 
several things to try when the patient is not doing 
well on pot methods of treatment. In such an instance, 
however, it is better to concentrate on the method 
under tri;d, to work a little more extensively to get 
the patient to coiiperate in treatment, rather than 
jump from one method to another, which is expensive, 
destroy.s the patient’s confidence, and in the end usually 
results in failure. 
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DISCUSSION 

DR. WALTER L. PALMER (Chicapg)) : I think we 
owe a real debt of gratitude to Dr. Rivor.s for this very 
splendid and lucid exposition of the subject. There is in 
it nothing ivith which I care to take exception and there- 
fore I shall not devote any further time to a discussion of 
the points mentioned by him, but will rather devote it to a 
consideration of why it is that we have so many methods 
of treatment for ulcer. 

Now, of course, it is obvious that one of the reasons is 
that 3ve have no method of treatment which is entirely 
satisfactory. If there were a specific one such as quinine 
is in malaria, for instance, there would he no argument ns 
to 3vhich is the host method of treatment. 

Another reason, it seems to mo, for the numerous 
methods of treatment is that the drug houses annually 
spend large sums of money in order to induce the medical 
profession to feel thnt this drug, or that drug, tvhen given 
intravenously, or some other way, i.s the finest method of 
treatment. So, we are all deluged by the detail men ivho 
come out and tell us amazing stories. I think v’O must 
admit that wo physicians ns a whole are very gullible men. 

Another difficulty is that wo have no control group. So 
far as I know, no one has ever treated a largo scries of 
cases in a satisfactory control manner. We know, as Dr. 
Crohn and others have pointed out, something about the 
life story of ulcer. We know that there are these spon- 
taneous periods of remission and of exacerbation. Dr. 
Rivers has adequately considered some of the reasons for 
the periodicity, hut still there is much about it which we 
do not understand. 

A very important fact 3vhich is usually o3’crlookod in 
evaluating results is the role of psychotherapy. Wo all 
appreciate the importance of psychotherapy when we arc 
treating the patient, but, in how many instances is it ndo- 
qu.atcly evaluated in a study of results? I might cite, for 
instance, a patient with a recurrent gnstrojcjunal ulcer 
3vho 3vas unable to tolerate alkalies hcc.au.se of impaired 
renal function and 3vlio did not obtain relief from pain 
from the various treatments tried. He avas told by a 
avcaltliy friend that he 3vouId be glad to finance n vacation 
to Europe. On the fourth day out on the boat eti route 
to Europe the ulcer pain disappeared. The patient spent 
three months touring the continent, eating and drinking 
everything, attending all of the night clubs in Paris and 
experienced no more ulcer pain until a month after his 
return. I am unable to explain this on any other basis 
than some kind of a psychosomatic I'cnction, It con.stitutes 
further evidence that p.syehothcrapy is e.vtreniely impor- 
tant in the evaluation of the results of any tyjio of treat- 
ment. 

I was reminded yesterday of an article by Maynard 
wTitten several years ago. Maynard made n pathologic 
study of the gall bladder removed by the surgeons at opera- 
tion .and then attempted to correlate the ehangc.s present 
with the .symptomatic relief afforded by the operation as 
Fubvequently reported by the patient. He found thnt when 
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stones were present in the gall bladder 84 % of the patients 
reported symptomatic improvement; that when chronic 
cholecystitis only was present, 65% reported improvement; 
and that when the removed gall bladder was found path- 
ologically to be normal, 70% of the patients nevertheless 
reported the operation as clinically successful. We must 
remember that a major operation such as a laparotomy is 
a major psj'chotherapeutic procedure. 

Aymen, in Boston, a few years ago reported a study on 
the effect of psychotherapy in hypertension. He observed 
the effect of giving ten drops of dilute hydrochloric acid 
three times per day “seriously and enthusiastically.” 
Dilute hydrochloric acid was selected as the drug to be 
used because scarcely anyone would have the audacity to 
say that it could be of therapeutic benefit in any manner 
except pychotherapeutically. Aymen reported sympto- 
matic improvement in 82% of the cases. 

Now with regard to practical methods of treatment for 
ulcer, I quite agree with Dr. Rivers that the old standard 
method, particularly the one devised bj' Dr. Sippy, is the 
best we have. It is not, as we all know, nearly as success- 
ful as it should be, or as we would like to have it. The 
great difficulty, as has been pointed out by many, including 
Dr. Sippy himself, is the high night secretion and our diffi- 
culty in accomplishing its neutralization. We have studied, 
as have Winkelstein and others, the height of this secre- 
tion during the night in patients with and without ulcer 
and have found it to be much higher in the ulcer group 
than in the normal in terms both of free acidity and 
volume of secretion. 

We have tried the Winkelstein drip. I must say it does 
a better job of neutralizing the free acid throughout the 
day and night than any other method of treatment which 
we have employed, except partial gastrectomy. The diffi- 
culty of course, is that one cannot keep it up forever. We 
have continued it for two or three months at a time. We 
have induced healing of the ulcer, but as Dr. Rivers has 
pointed out the lesion returns. Nevertheless the method is 
at times of great value. 

Atropin, we feel, has a definite role in therapy because 
it does decrease the volume of secretion, but, of course, it 
is not possible clinically to give enough of the drug to 
completely inhibit gastric secretion. 

In conclusion, I take pleasure again in thanking Dr. 
Rivers. 

DR. SANDWEISS (Detroit, Michigan) : Dr. Rivers 
has given us a comprehensive and timely paper on some 
of the newer methods in the treatment of peptic ulcer. 
Without a doubt his work will help us in evaluating more 
accurately the results and indications of some of these 
therapeutic agents. 

About two years ago Dr. S. G. Meyers and I reported 
our experiences in the treatment of peptic ulcer with a 
stock respiratory vaccine. We pointed out that although 
a goodly number of these patients became symptom-free 
shortly after vaccine therapy was begun, many returned 
with relapses of ulcer symptoms within one year. Ninety- 
seven per cent of the patients who became symptom-free 
developed ulcer relapses within two years. 

In my report on forty patients with chronic peptic ulcer 
treated with histidine (Larostidin) , recently published in 
the Journal, I pointed out that 65% became symptom-free. 
Of the patients who became symptom-free, 85% returned 
with relapses of ulcer symptoms within 6 months. This 
speaks unfavorably for lasting benefits to be obtained from 
the use of histidine in ulcer therapy. 

Dr. Palmer stated that he has failed to find reports on 
the parenteral treatment of peptic ulcer which included 
comparative results with control series. I should like to 
call his attention to the fact that in my report on histidine, 
previously mentioned, I included not only a control series 
treated with the standard diet-alkali regime, but also a 
control series treated with injections of distilled water. I 
found that the results in these three series of patients 


were practically the same. I should like particularly to 
call your attention to the fact that injections with distilled 
water produced the same immediate results as did injec- 
tions of histidine (Larostidin). 

With reference to the experimental work on histidine 
mentioned by Dr. Rivers, I should like to add that Drs. 
Saltstein, Glazer and I have been unable to corroborate 
the work of Weiss and Aron. In our hands, thus far, peptic 
ulcers regularly followed the Mann-Williamson operation 
in dogs even though they had received daily injections of 
histidine, starting immediately after the operation. I hope 
to present a preliminary report of this experimental work 
at the forthcoming meeting of the American Medical Asso- 
ciation, Kansas City, showing photographs and photomicro- 
graphs of ulcers produced in Mann-Williamson dogs fol- 
lowing histidine injections. 

I have used four different parenteral methods of treat- 
ment in 118 patients with peptic ulcer during 176 ulcer 
attacks. Approximately 50% of these patients became 
symptom-free. It is my impression that the psychic factor 
plays an important role. The physician, in order to justify 
ten or fifteen or twenty-five injections must of necessity 
also inject into the patient’s mind certain elements favor- 
able to the treatment. He must tell the patient that the 
parenteral method of treatment is a new treatment, that 
eminent physicians the world over have reported success- 
ful results with its use, that the patient may be able_ to 
follow a more balanced diet, etc., etc. These encouraging 
statements to my mind play a great part in the results 
obtained. 

Here I would like to stress the following facts; Some 
patients do not respond to any form of medical treatment, 
whether it be diet and alkalis, mucin, vaccine, Larostidin, 
Synodal or what not. But, when the psychic problems of 
these patients are relieved, whether they be environmental 
difficulties or emotional conflicts, at times an almost mi- 
raculous response occurs with or without other therapy. 
Until more is known about the etiology of peptic ulcer, not 
only must one manage the ulcer but above all, manage the 
patient in so far as tensional states are concerned. 

DR. ASHER WINKELSTEIN (New York City) : Dr. 
Rivers is to be congratulated on his very able presentation. 

The ultimate cause of ulcer is unknown. Three theories 
are most tenable (1) psychogenic (2) ductless glandular, 
and (3) inflammatory (infectious?). There is no absolute 
proof for any of these theories as to the cause of ulcer, 
but the mechanism by which ulcer is produced seems fairly 
well-established experimentally and even clinically. It is 
due either to crises or prolonged hypersecretion of hydro- 
chloric acid, probably vagal in origin, or it is due to the 
normal or increased acid acting on the tissues rendered 
vulnerable by an unknown cause. While we cannot attack 
this unknown factor because we do not know its nature 
we can attack the kno'wn mechanism. The problem of 
medical therapy in peptic ulcer is to produce that chronic 
achlorhydria which, as Dr. Alvarez said yesterday, we love 
to see in our ulcer patients. To date, no medical therapy 
accomplishes that end. The chief objection to the usual 
forms of medical therapy is that during the night the 
stomach is filled with large amounts of concentrated free 
hydrochloric acid. 

Several years ago before this Association I presented a 
method of controlling the free acid day and night, viz; 
the continuous intragastric milk drip (alkali is not neces- 
sary) . 

I want to correct Dr. Rivers and many others who have 
the mistaken idea that this is an intraduodenal or an in- 
trajejunal feeding. It should be emphasized that this is an 
intragastric milk drip, and this is highly important be- 
cause the purpose of the treatment is to neutralize the acid 
in the stomach continuously as it is secreted. If one aspir- 
ates samples day or night from these patients, in practi- 
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cally nil the capes there is no free hydrochloric acid and a 
low total acidity. 

Since presenting the method, I have treated over 150 
cases and am familiar with the results in another 200 cases 
."o treated by other.®. The important points about the treat- 
ment are as follow.®: (1) often the patient need only be 
tauprht for a few days how to use the milk drip and then 
be advised to continue it for lonpr periods of time at nipht 
at home, (2) it does produce that achlorhydria that we 
love to .see, (2) it is not a heroic method; it is essentially a 
practical method, particularly for the nifrht, (4) it is suc- 
ce.s.sful very frenucntly when other methods fail. 

If it doe.s fail to relieve the patient’s symptoms we are 
probably dealing either with an error in diagnosis, or, a 
complicated ulcer requiring .surprical therapy, or, a pro- 
found psychic factor. 

I wish to correct one other misconception. One should 
not speak of a “cure” in chronic ulcer patients: The only 
cure that I know of for peptic ulcer is partial Rastrectomy 
followed by permanent achlorhydria. Other methods of 
treatment relieve the patient temporarily and then, sooner 
or later, the disease recurs. 

DK. ALBERT F. R. ANDRESEN (Brooklyn, New 
York) : I consider this paper of the Rreatest importance. 

Such a discussion of the merits of the many newer treat- 
ments for peptic ulcer is particularly timely. It is unusual 
today to sec patients with castro-intestinal symptoms, 
whether due to ulcer or not, who have not received at least 
a few of these newer treatments. I have recently seen a 
patient who had been takinjr mucin for two years and had 
had 76 mucin injections, who had no ulcer, but a simple 
case of sensitivity to milk. 

It is only by a consideration of etioloRic, patholoRic and 
physioloRic factors that we are poinR to ROt anywhere in 
our treatment of ulcer patients, and papers of the type we 
have listened to this afternoon will do much to clarify the 
situation. However, one piece of research work, of the 
utmost importance, has not been Riven due consideration. 
This is the work of Lewis GreRory Cole, the .successive 
steps of which have been presented before us in the past 
four or five years and will be discussed aRain later today. 
It was suRRcstcd today, and very wisely, that not enouph 
of the researches with newer treatments had been checked 
by controls. Cole has demonstrated that Rastric ulcers, 
without any specific treatment (or in spite of it) will heal, 
spontaneously and rapidly. Wo have dcraonstr.atod the 
same fact in our patients. This rapid hoalinR rocs on in 
spite of the bathinR of the ulcer by a hnioracid medium. 
In older e.xpcriments peptic ulcers produced artifically in 
animals were found to hc.al so rapidly that they were 
spoken of ns bcinR unlike human “chronic” ulcers, but 
Colo’s work has shown that this makes them like the human 
ulcer;!. As a matter of fact we must realize that the rapid 
healiiiR of Rastric ulcer has loPR been made use of in the 
difTorcntial dioRnosis between idccr and cancer, in that an 
ulcer which fails to show a disappearance of the crater or 
a mnrke<l diminution in its size is considered m.aliRnant. 


Cole’s demonstration of complete and spontancou.® hc.nl- 
inR of ulcers and the radioRraphic demonstration that each 
successive attack of ulcer s>Tnptoms represents the occur- 
rence of a new ulcer is capable of demonstration by anyone 
who, instead of assumiiiR that recurrences are due to the 
previous ulcer, will aR.nin .study his patient radioRraphi- 
cally. I have seen successive attacks in a patient, due to a 
lesser curvature ulcer at one time, a duodenal ulcer at 
another, and a prepyloric ulcer at another, with di.sappear- 
ance of evidences of ulcer at the previous sites or with 
evidences of slipht deformities. 

A simple, uncomplicated ulcer is acute, heals spontane- 
ously and requires no tro:itmcnt. In treatiiiR the patient, 
our main objective is to relieve his symptoms. This is done 
by frequent feedinRS, which relieve the luinRcr contractions 
causinR the pain. The type of feedinR is unimportant, 
e.veept that bland food would seem most loRic.al. Hydro- 
chloric acid does not cause symptoms or prevent hoalinR — 
I have seen patients do well with the administration of 
extra hydrochloric acid. The only ulcers rcquiritiR specific 
treatment arc complicated ulcers — those havinR perforated 
or' nearly pei-forated, with subsequent deformities due to 
cicatrices, exudates and adhesions, usually I'oquirinR surRi- 
cal intervention, those havinR bled excessively, ncccssita- 
tinR treatment for hcmorrhnRo, and those which were due 
primarily to nmliRnnncy, necessitatinR early surRory. 

The real problem in the treatment of ulcer, ns I see it 
today, is the ))revention of the recurrent ulcers — a subject 
not discussed today. 

DR. ANDREW B. RI'VERS (Rochester, Minn., closinR 
the discussion) : Dr. Sandweiss sURRCstcd that in certain 
instances the use of “larostidin” in the treatment of peptic 
ulcer was followed by definite improvement. There is evi- 
dence to suRRCst that larostidin miRlit act os a foreiRn 
protein and in this way produce beneficial results in some 
instances where other methods failed to produce prompt 
re.sults. In our experience, however, larostidin has not 
Riven enouRh promise of permanent benefits to continue its 
use. In certain instances it miRht be tried when other, 
more easily applied methods of therapy fail. 

Dr. Winkelstein is to be conpratulated upon the efficacy 
of his Rastric drip method in controllinR the sj-mptoms of 
ulcer. In my summary I was not rcferrinR to the method 
of treatment advised by him; I was discussinR duodcn.al 
and jejunal feedinRS. Theoretically, all of these methods 
may have some advantape, and they can bo held in reserve 
to bo used in intract.able cases which otherwi.se fail to re- 
spond to therapy. 

There is a Rrcat deal of discussion about the cause of 
ulcer. An effort is made to find one cause for all ulcer.®. 
In all probability peptic ulcer represents not a sinRle dis- 
ease, but a Rroup of diseases in which not one but a series 
of causes interact to produce it. Obviously no sinRlc cause 
and no sinplc type of treatment will ever be discovered 
which will apply in all cases of peptic ulcer. Each case of 
peptic ulcer is a separate problem which requires indi- 
vidual study and individual processes of therapy. 
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C YSTADENOJIATA of the pancreas are among the 
more infrequent cystic lesions of this organ. Due 
to the prevalence of drainage and marsupialization as 
a method of treatment of pancreatic cysts, there are 
cej'tain instances where an accurate anatomical diag- 
nosis cannot be made from the tissue available. In a 
series of 19 cases collected from the members of the 
Chicago Surgical Society, McWhorter found one of 
malignant papillary adenoma of the pancreas which 
was thought after examination to have arisen from a 
cystadenoma. In a longer series of 88 operative and 
20 postmortem cases Mahorner and Mattson report two 
cases of cystadenoma. In view of the border line path- 
ologj' of many cystadenomas the occurrence of three 
carcinomas in the series of McWhorter and four carci- 
nomas in those cited by Mahorner and Mattson, the 
question arises as to whether some of these cases may 
not have had origin in relatively benign cystadenomata. 

The pathology described is quite variable. The ma- 
jority of the adenomatous cysts are multilocuiar in 
character, but this feature is not necessarily present. 
The cellular structure and microscopic pathologj' also 
varies greatly. One type shows pancreatic tissue re- 
taining a fairly normal appearing acinar and ductile 
structure. The second type commonly described shows 
a tall columnar epithelium with basal nuclei closely re- 
sembling in cellular appeai’ance the cj'stadenomas of 
the ovary. Both types may show a certain degree of 
papillary proliferation of the lining epithelium. The 
wall in most instances contains fibrous tissue and 
smooth muscle fibers. The contents of the cyst are 
generally mucoid in character and contain large 
amounts of broken down material. There may or maj' 
not be pancreatic enzymes in the fluid. Surrounding 
and walling off the cyst there is a dense capsule of 
fibrous tissue, undergoing subacute inflammation. 

The variations in cellular structure presented by 
these cj'sts have led to considerable speculation as to 
their origin. It is generally agreed that the malposi- 
tion of certain cells in early embryonic life accounts 
for their -occurrence. There is divergence of opinion 
however as to which embryonic tissues are the original 
source. 

Felix offers the strajed genital cell theoi-y as an ex- 
planation of these lesions. He believes that the cells 
of the urogenital fold may not arise from differentiated 
coelomic cells but have their origin from the segmenta- 
tion cells of early fetal life. These cells leave the 
region of the cloaca going to the root of the mesentery, 
and from this point to the urogenital fold. The failure 
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of these cells to reach the urogenital fold is thought to 
account for the occurrence of these cysts. This view 
explains readily the occurrence of retroperitoneal der- 
moid cysts, but Webb- Johnson and Muir raise the point 
that the absence of all three germinal layers removes 
pancreatic cystadenomata from this category of tera- 
tomatous tumors. Ewing, however, has pointed out 
that one layer may predominate in such tumors to the 
almost total exclusion of the other two. A second view 
somewhat closelj^ allied to the foregoing is that these 
cysts represent remnants of the mesonephros which 
have persisted to undergo proliferation during adult 
life. A third explanation offered is that they represent 
abnormal budding off from the gut during fetal life. 

While none of the embryological mechanisms are en- 
tirely satisfactory, the strayed genital cell theory of 
Felix has the widest acceptance. In view of the varia- 
tions in pathology it would seem logical to conclude 
that those showing characteristics closely resembling 
teratomata or ovarian tissue have their seat of origin 
in ectopic genital cells of fetal life. On the other hand 
those showing close resemblance to pancreatic tissue 
may well have had their origin from some abnormal 
budding out process of the primitive gut. 

The clinical picture presented by cystadenomata dif- 
fers in no way from other pancreatic cysts. They are 
essentially a disease of middle life. The most constant 
symptoms are pain and abdominal enlargement. The 
pain is generally in the epigastrium or left upper quad- 
rant and does not simulate that of other abdominal 
conditions. The mass also is in no way distinctive. 
The size is quite variable apd the contour may be 
smooth or irregular. Mobility is a frequent finding 
but in the case presented here this was very mislead- 
ing as at operation the cyst extended into the pancreas 
on a broad base and was fixed tightly. Masses in the 
sites commonly occupied must be differentiated from 
gi'owths in the stomach and colon, renal tumors, cir- 
cumscribed enlargements of the liver, and other retro- 
peritoneal gimvths. There ai’e no constantly found 
associated diseases in this condition, although the case 
presented here had an accompanying diabetes of seven 
yeai's duration. There ai'e no diagnostic physical signs 
and no diagnostic laboratory procedures, the diagnosis 
if made, being by the process of exclusion of other 
possibilities. 

Marsupialization or drainage of pancreatic cysts is 
a universally accepted surgical procedure. Judd, how- 
ever, emphasized the importance of selection of proper 
cases for excision of the cyst. Examination of the 
literature reveals excellent i-esults by dz’ainage of the 
cysts unassociated with epithelial proliferation. How- 
ever, those cysts which are lined with secretory epithe- 
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Fig. 1. Subcapsular removal of cystndenomata of pancreas. 


lium do not become obliterated in the usual four to six 
months time, but remain quiescent for varying periods 
only to open up again. Mahorner and JIattson cite a 
case having recurrences of multiple cj’sts for ■which he 
was operated upon six times with death five years after 
the first operation. Speesc reports one case of cyst- 
adenoma treated by drainage with recurrence ten years 
after operation. Hamilton reports one case drained in 
which radiotherapy was necessary to stop the con- 
tinual discharge from the sinus where drainage had 
been instituted. In view of these facts e.xcision, wher- 
ever technically possible, should be the surgical goal 
in the treatment of these cases. 

Malignant degeneration with an extension to the sur- 
rounding tissues through the inflammatory fibrous wall 
makes it impossible to remove the growth. An ex- 
cision of the cyst by separating the outer cyst wall 
from the pancreatic structure was considered impos- 
sible in the case presented. The density of the junction 
of cyst to surrounding structure together with the in- 
ability to establish a line of cleavage at this point 
made the operation as shown in Fig. 1 seem to be 
the only possible method for removal. Had the cyst 
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been malignant and e.xtension to the inllammntor.v 
capsule taken place before operation the entire growth 
would not have been removed by this method. 

The method as .shown is very similar to the common 
subserous removal of the acutely inflamed gall bladder. 
The wall of the cyst was obviously thick and edematous 
presenting very much the same picture ns the serou.s 
surface of an acutely inflamed gall bladder. 

An incision into the wall of the cyst about one- 
quarter inch from the pancreatic tissue margin was 
made half -way around the inferior border of the cy.st. 
One must judge the thickness of the cyst wall iind 
carry the incision into the wall only suflicienlly to e.s- 
tablish a line of cleavage. Grasping the upper margin 
of the line of incision in nosed clamps enables traction 
to be placed on the cyst. The lower margin is bluntly 
forced away from the cyst and a line of cleavage es- 
tablished. As soon as the lino is well established, the 
dissecting finger carries on as the cyst is retracted 
forward and upward. The dense fibrous tissue yields 



Fig. 3 


to splitting because of the edematous nature of its 
structure. 

In the fibrous tissue wall there was encountered 
toward the mid-line several venous sinuses that bled 
profusely just before the cyst was lifted out. Those in 
the margin of the cyst wall were clamped but could not 
be tied because of the dense fibrous tissue. The clamps 
were left in place, the center of the cavity was packed 
with gauze. The clamps and packing were brought up 
through the opening in the gastro-colic omentum and 
left protruding through the center of the incision. 

On the fourth day post-operative the clamp.s were 
unlocked and as no bleeding occurred they were re- 
moved the following day. Hemorrhage was rather pro- 
fuse at operation and blood transfusion for secondary 
anemia was performed the week following operation. 
The gauze packing was removed on the ninth daj' with 
the patient in the operating room so that repacking 
could be done in case of bleeding. No further packing 
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was necessary and tlie wound healed by secondary 
union. The patient was discharged from the hospital 
on the 24th post-operative day. 

CASE REPORT 

R. O., a 48 year old Jewish housewife, complaining of 
mild generalised abdominal pain of an aching character 
for eighteen months. This was unrelated to meals and was 
unassociated with any other symptoms. One year before 
admission she was in another hospital where a mass was 
found in the left upper quadrant and operation advised. 
This was refused and following discharge she was well 
c.vccpt for weekly attacks of pain. 

She had been a mild diabetic of seven years duration 
and had boon easily controlled by dietary management. 
Two months before admission she began to complain of 
paresthesias of the extremities and at this time urinalysis 
showed glycosuria. As these symptoms continued with 
ambulatory treatment she was advised to enter the hos- 
pital for a general checking over of the diabetic situation. 

Physical examination showed a well nourished obese 
woman of middle ago, w'ho had no physical abnormalities 
other than those found in the abdomen. In the left upper 
quadrant there was a hard, irregular, freely movable, non- 
tender mass about 10 by 8 cm. in size. The mass moved 
with respiration and on percussion a dull note was obtained 
over it. 

Laboratory findings: A flat plate of the abdomen showed 
an ovoid mass 12 cm. in diameter occupying the left upper 
quadrant, distinctly demarcated from the spleen and the 
left kidney. There were nodules present about the peri- 
phery of the mass and faint calcareous deposits were noted 
on the superior and medial sides. 

The blood picture was normal showing R.B.C. 4,070,000, 
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Hemoglobin 88 per cent, W.B.C. 7500, with normal differ- 
ential. No parasites were found in the stained smear. 

Chemical examination of the blood showed non-protein 
nitrogen of 3C.G mg. per 100 c.c., urea nitrogen 13.5 mg. 
per 100 C.C., sugar 102 mg. per 100 c.c., cholesterol 270 mg. 
per 100 C.C., and a COj combining power of 07.3 volumes 
per cent. 

The blood Wasserman was negative. 
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IN MEMORIAM 


John Bryant"" 

By 

FRANKLIN W. WHITE, M.D. 
BOSTON. MASSACHUSETTS 


It is hard to lose our older men; it is doubly hard 
to lose one of our j’ounger, vigorous men. in his prime. 

JohnyEryant was born on our New Ei.gl.nnd sea- 
coast at 'Cohasset, Massachusetts, of old New England 

■^‘Delivered before the Thfrly-Ninth Annual Session of the Arn'jrlcan 
Gastro*enlcrolon:ica1 Associntion, Atlantic City, N. J.. May 4-b. 1936, 


stock. He graduated from Harvard College and Har- 
vard Medical School. He was a sailor, which always 
endeared him to me, with a spirit of adventure, and 
delighted in long cruises in small boats. He spent two 
years abroad and his research work in Vienna bore 
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fruit in some of his most quoted papers on the meas- 
urements of the intestines. He had a lonp military 
service duriny the war. beyinniiiK with the rank of 
Captain and endiny with the rank of Major. He was 
yreatly interested in problems of convalescence and 
wrote valuable pajiers on this subject, as well as a book 
entitled. "Convalescence: Historical and Practical" 
(1927). 

He was a consultant of the Burke Foundation for 
Conviilo.scents. New York City, and Jledical A.ssistant 
in Problems of Convalescence at the Massachu.setts 
General Hospital. He was also Assistant Phy.sician 
at the Robert Briyham Hospital in Boston. 

John Bryant’s genial, happy disposition, his tact 
and kindness, endeared him to his many patients and 
enabled him to work wonders with that difTicult Kroup 


of asthenias affected with ya.stro-intestinal symptoms. 
He has written a series of valuable papers on the In- 
testin.al Neuroses. 

As you all know, John Bryant was a devoted secre- 
tary to our Association for a period of four years 
fl92J to 192G, inclusive), always painstakiu}:' and 
thorough, doinp cverythiny possible to advance the 
interests and standing of our Association. The care- 
ful revision of our Constitution and By-Laws in 1921 
was entirely his idea and largely carried out by him. 
He was a valuable member of our Council and later 
was elected President. It was a trayedy that this 
honor came at a time in his life when illness prevented 
him from presiding at the Annual Session. 

The going of John Bryant takes from our Associa- 
tion an active, valuable, and much loved member. 


Lafayette Benedict Mendel: An Appreciation' 


Bn 

VICTOR C. MYERS, Ph.D., D.Sc. 

PALA ALTA. CALIEOIINIA 


Lafayette Benedict Mendel was born at Delhi, N. 
Y., February 1872, the son of Benedict and Pauline 
(Ullman) Mendel, highly rc.sjiected citizens of Delhi, 
'J'he town of Mendel's birth was very proud of the 
record ho subsequently made. He was appreci.ative of 
this evidence of affection, and continued to return to 
Delhi for his summers until overtaken by his tragic 
fatal illness two years ago. He died on December 10, 
19:?5. 

Lafayette Mendel's interest in physiological chem- 
istry was jirou.sed by Professor Russell 11. Chittenden 
under whom he took his Ph.D. degree in 189" at the 
early age of 21. After serving as an instructor for 
two ye.'irs he spent the two following years in various 
laboratories in Germany on leave of absence, then re- 
turned to Professor Chittenden’s department at Yale 
and advanced through the various grades to a full i)ro- 
fessorship in 1908 and to the newly created Sterling 
Profe.ssorship of Physiological Chemistry in 1920. 

Professor Mendel received nearly every honor which 
could be conferred upon him, a partial list of which 
will be given. He was a member of the National 
•Academy of Science.s, the -American Philosophical So- 
ciety. an Active Member of this Association from 1907- 
19:;o, an Honorary Member since 1980, and numerous 
other '■cientific societies both hero and abroad. He 
served o'-- Preudent of the American Society of Biolo- 
gic.il Chemists and the American Institute of Nutri- 
tion. He was a member of the Council on Pharmacy 
and Ciurnistry, and of the Committee on Foods of the 
Amerie.’in Mtdic.al As.sociation. He served the U. .S. 
Government in many advi;'nry capacities during the 
World War, and also roju’e-ented it on the Interallied 
Foe^i (’ommissioti abro.ad. He was a member of Pre.si- 
tient Hoover's White House Conference on Child Wel- 
fare and Development. He .served as an Editor of the 
Jorri.r-/ i>f lUitUiriirnl Cht mhtrii, Jnuninl nf Sul rition, 
C/.i e.-iVoI lUvinr'-- and was a fre<iuent unollicial con- 

*v thjT T' ir*> 

s AVAr*)r‘ Cilr. ** J 


tributor to the editorial i>ages of the Journal of (he 
American Medical Ausociulinn. He g.'ivc the Hertor 
lectures at New A’crk University, the Hitchcock 
lectures at California, the SchifT lectures at Cornell, 
the Cutter lectures at Harvard and twice lectured bo- 
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fore the Harvey Society. In 1934, the Chemists’ Club 
of New York awarded him the Conne medal for out- 
standing chemical service to medicine. He received 
the honorary degree of Se.D. from Michigan and 
Rutgers and that of LL.D. from Western Reserve Uni- 
versitj% In his own University he served as a member 
of the Governing Board of the Sheffield Scientific 
School and of the Board of Permanent Officers of the 
Graduate School and School of Medicine. On his 
sixtieth birthday his students and friends presented 
his portrait to the University, the former contributing 
to an anniversary number of the Yale Journal of 
Biology arid Medicine which was dedicated to him. 

Despite these many honors, IMendel’s claim to great- 
ness probably rests more upon his remarkable ability 
to train others than upon any other quality. I am 
sure that he took gi-eater pride in this than anything 
else. When a student undertook a research problem, 
Mendel did not select some topic in his own field of 
research, but tried to help the student pick a problem 
which might be the beginning of the student’s own ilfe 
work. He was most unselfish in this as he was in the 
manner of publication. B 5 ^ his own unique methods 
he aroused and stimulated the student during the in- 
vestigation. Above all he taught the student to think 
for himself. Good work received suitable recognition, 
and although mistakes and errors were not directly 
criticized, they never missed his eagle eye. Mendel 
kept in constant touch -nith his students after they left 
his laboratory, and very few there were who did not 
frequently turn to him for advice, which was always 
given promptly and cheerfully. He wrote a beautiful 
and very legible hand and for many years took care of 
his personal correspondence in this waj\ It was a 


great incentive to receive one of those witty and stimu- 
lating letters from master and friend. 

Ninety-two students received the Ph.D. degree under 
his guidance, and these may be found actively trying 
to follow the example of their teacher in some of the 
most representative institutions of this country. 

Although, in Professor Mendel’s later years, nutri- 
tion may be considered his chief interest, he was 
always much interested in gastro-enterology, perhaps 
in part because of his training under Chittenden and 
Heidenhain. Numerous investigations in his labora- 
torj% particularly in the earlier years, touch upon 
almost all phases of digestion and absorption. He was 
also much interested in the clinical application of this 
work and was frequently consulted by gastro-enterolo- 
gists. As a student, I recall his referring to the Avork 
of Meltzer, Hemmeter and Einhorn, and to this Asso- 
ciation. 

For more than twenty years, however, his interest 
largely was in the field of nutrition. In 1919 he pi’e- 
sented a paper before this Association on “Food 
Factors in Gastro-enterology,” in which he stated ; “It 
seems to me . . . that a discipline which relates to the 
normal and pathological conditions of the digestive 
organs cannot fail to find some interest in the role of 
the foods, for the transformation and transport of 
Avhich these organs exist, or in the phenomena of 
nutrition for which the function of digestion is an in- 
dispensable preparation.” In this way he related most 
of the work of his later years to gastro-enterology. 

Few men exerted so wide an influence as Lafayette 
Mendel ; very few have trained so many to “carrj’" on” 
when they are gone. This Association may well be 
proud to have had Mendel as both an Active and an 
Honorary Member. 


.Harlow Brooks'^ 

By 

WILLIAM GERRY MORGAN, M.D. 

AVASHINGTON. DISTRICT OF COLUMBIA 


Dr. HarloAv Brooks Avas born at Medo, Minnesota, on 
March 31st, in 1871. He receiA^ed his preliminary edu- 
cation in the High School of Medo, and later graduated 
from the University of Oregon. In 1895 he received 
the degree M.D. from the UniA’ersity of Michigan 
School of Medicine, and from the same School receiA'ed 
the honorary degree of M.Sc. in 1930. He took post 
graduate study at the UniAmrsity of Freiberg, and at 
the Polyclinic in Munich. He Avas Assistant Demon- 
strator of Anatomy at the University of Michigan 
School of Medicine in 1895; Instructor of Histology 
and Embryology, Bellevue Hospital Medical College, 
1895-98; Research FelloAv in Bacteriology, Ncav York 
State Hospitals, Pathological Institute, 1887-1920; 
Professor of Clinical Medicine, NeAV York University 
Medical College, 1922-1929. 

At the time of his death Dr. Brooks AA'as Emeritus 
Professor of Clinical Medicine, Ncav York University 
Medical College; Visiting Physician, Bellevue Hos- 

I^Dcliverod before the Thirty-Ninth Annual Session of the American 

Gastro-enterolofrical Association, Atlantic City, N. J., May 4-5, 1936. 


pital; Consulting Physician, NeAv York City, French, 
New York Polyclinic, Union, Fifth Avenue, Hacken- 
sack, Ncav Jersey, Beth Isreal, GreenAvich, Mount 
Vernon, Saint John’s, Southside (Bay Shore) Flush- 
ing, Jamaica, BronxA'ille and Montefiore Hospitals, 
Hospital for Joint Diseases and Nonvegian Lutheran^ 
Deaconess’s Home and Hospital. His World War 
record : Major, Lieut. Colonel and Colonel, M.C.U.S. A. ; 
Chief of Medical Service Base Hospital, Camp Upton; 
Chief Consultant in Medicine First Army Corps, 
A.E.F.; Senior Consultant in Medicine, Second Army 
Corps, A.E.F. ; AAvarded Distinguished Service Medal, 
General Citation. He Avas a member of the American 
Legion and of the Association of Military Surgeons. 

He Avas a member of the Phi Alpha Sigma frater- 
nity; jMember of the Harvey Society, Society of Ex- 
perimental Biology and Medicine, Association of 
American Physicians, American Medical Association, 
American Gastro-enterological Association, Medical 
Society of the State of NeAV York, New York County 
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Mtiiic-'!! Society, and the American College of Physi- 
cians. lie was elected Fellow of the American College 
of Phy.sicians at its first regular meeting held in New 
York in December, 191C. He was elected President 
in lt)2.'’. in which capacity he served for two years. In 
he was elected to the Board of Regents where he 
.served for three years; in 1929 he was elected to the 
Board of Governors on which lie served for two years. 
He also .served on various committees and gave gener- 
ou.sly of his time and energies to the work of the 
College. 

Dr. Brooks was a prolific writer and published many 
monographs and special articles on medical and biolo- 
gical subjects. lie v.vis the Editor of Lippincott’s 
Everyday Practice Series. 

He was keenly interested in animal life, exploration, 
mountaineering and was an honorary Fellow in the 
New York Zoological Society and a member of the 
Explorer’s Club, Adventurer’s Club, and the Camp Fire 
of America. 

Dr. Brooks was one of the outstanding diagno.sti- 
cians of his time and was called in consultation as fre- 
quently probably, as any other doctor in the United 
States. He was looked upon as an authority in dis- 
eases of the circulatory system. He was often referred 
to as the “doctors’ doctor,” being constantly sought by 
his brother practitioners in cases involving their im- 
mediate familie.'", among whom he was known as the 
“Beloved Physician.” 

Few physicians of his time gave so generously of 
their services to the poor. 

As a young pathologist, Dr. Brooks collaborated 
with Dr. William Welch at Bellevue Hospital in ad- 
vanced research work that resulted in the discovery of 
the bacillus named after Dr. Welch which is respon- 
sible for the disease commonly called “gas bacillus” in- 
fection. and which, by a curious coincidence was the 
cause of Dr. Brooks’ own death. 

One of the contributing factors which enabled Dr. 
Brooks to maintain his enthusiasm for his profession 
and for life in general was his devotion to his hobbies 


which were very varied. He was a skilled mu.sician 
and a collector of outstanding works of art, as well as 
being an anthropologist of note. His collection of 
Indian relics surpassed any similar private collection 
in the world; it contained some .specimens not to be 
found in any other collection. 

Probably his great physical stamina was due, in p.irt 
at least, to his love for fishing and hunting, in each of 
which he was an outstanding e.xpert. Often Dr. Brooks 
would remark that he gladly devoted ten months each 
year to the pursuit of his profession but retained two 
months to seek recuperation and happiness in the great 
open spaces. 

One of the outstanding characteristics of this great 
physician was his genius for friendship. His friend- 
ship was a living vital force upon which rested pro- 
found gratification and innermost happiness. When 
Dr. Brooks bestowed his friendship it was for the 
duration of life. He was truly catholic in these friend- 
ships which were confined to no one profession or social 
stratum. Caring little for individual accomplishments. 
Dr. Brooks demanded honesty, frankness, and I was 
about to add, loyalty in his friends. However, since 
loyalty is the quintessence of true friendship, it m.sy 
be omitted. 

I have somewhat stressed this phase of Dr. Brooks’ 
character because to him it. was the dominating in- 
fluence of his life, and also, because in these times of 
emotional upheaval and cross purposes the gift of true 
friendship is a God-given attribute which is all too 
rare. 

And so, from our midst, has been taken this groat 
physician, this talented gentleman, this indefatigable 
worker, this scientist of renowm, this man of many en- 
thusiasms, of loyal friendships, of kindly heart and 
broad sympathies — gifted in so many ways and with 
so many talents that the world, indeed, is richer for 
his having lived in it. Those who had the privilege of 
close association with Harlow Brooks will carry in 
their hearts ever the memoi’j' of his cheering and in- 
spiring presence and the light of his Christian spirit. 


Henry Wald Bettmann* 

By 

LEON SeniFF, M.D. , 
CINCINNATI. OHIO 


Dr. Henry Wald Bettmann, .«enior member and 
Pre.«ident of the American Gastro-enterological A.=so- 
riation, died on December •!. Ifl.'l.j. of coronary artery 
di,«ea‘!e. 

Dr. Bettmann wn.= born in Cincinnati, Ohio, on .lanu- 
ary M. 1SG8, the son of Matilda Wald and Bernhard 
Bettmann. In 1SS7 he received his A.B. degree froin 
the University of Cincinnati and was elected to Phi 
Beta Kappa. Three year.s later he was graduated, 
with honorable mention, from the Medical College of 
Ohio. After a yfar’.- interne.ship in the Cincinn.ati 
Gerjer.al IIosTyital. hr- .spent two years in graduate .study 
in the clinics of Berlin, Prague and Vienna. 

In 1S9! he was given tlm appointment of “Curator 

Ar-'ial t ' p 

AtJarUr Chr. Msy 153C, 


of the I^iboratory” at the Cincinnati General Hospital. 
While .serving in thi.s capacity he originated the first 
city-wide .service for the bacteriological diagnosis of 
diphtheria. At the same time, with the help of several 
colleagues, he opened a course in clinical l.nboratorj' 
methods for practitioners. He was appointed patholo- 
gist to the Cincinnati General Hospital in 1894, which 
position he held until 1907. 

Early in his career, Bettmann’s interests began to 
le.an toward the field of gastro-intestinal di.sca«es. In 
lOO.*! he received the prize for a monograph on studies 
of the shape and position of the stomach. In 1904 he 
w.as elected Second Vice-President of the American 
G.astro-cntcrologic-al Association and sciwcd as Pre.si- 
dent during the years of 1905 and 190G. 
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Dr. Bettmaim made numerous contributions to the 
subject of diseases of the digestive tract and was par- 
ticularly interested in the problem of so-called chronic 
appendicitis with particular reference to the pit-falls 
in the diagnosis of this condition as evidenced, for 
example, by the failures following surgical treatment. 
He was, up until the time of his death, engaged in a 
large practice much of which was consulting in char- 
acter. 

He wrote the chapters on Diseases of the Liver 
and Diseases of the Intestines for the George Blumer 
edition of Forcheimer-Billings Therapeusis of Internal 
Diseases. He wrote the section on Diarrhea for Nel- 
son’s Loose-Leaf Medicine and the section on Examina- 
tion of the Feces in Tice’s System of Medicine. 


Dr. Bettmann was a friend of the younger medical 
man and would constantly encourage him in his under- 
takings. He was a man of diversified interests. His 
knowledge of literature, both ancient and modern, was 
profound. Both the fields of -poetry and philosophy ^ye^e 
his in which to wander and a remarkably tenacious 
memory made what he read his own possession. He 
was a chess enthusiast of the highest order ; he de- 
lighted in setting and solving the most intricate 
problems. His was a mind which lent itself naturally 
to a culture of uncommonly wide extent. Endowed with 
a delightful sense of humor, his qualities made him a 
colleague to be loved and cherished ; his humanitarian- 
ism and ability, one to be admired. 

His passing represents a distinct loss to this Asso- 
ciation. 


George Washington McCaskey" 

By 

WILLIAM GERRY MORGAN, M.D. 

WASHINGTON. DISTRICT OF COLUMDIA 


Through the death of George Washington McCaskey 
in Fort Wayne, Indiana, on December 30th, 1935, the 
American Gastro-enterological Association lost one of 
its earliest and most distinguished members. 

Dr. McCaskey was born in Fulton County, Ohio, 
November 9, 1853. He was graduated from the Jef- 
ferson Medical College in 1877 and in 1880 from the 
University College of London, England. Upon his re- 
turn to his native land he established his practice in 
Fort Wayne, Indiana, where he continued his life work 
up to the time of his death. He retired from clinical 
work seven years ago, to devote himself to writing 
and to research. 

By his untiring devotion to the pursuit of knowl- 
edge in his chosen profession, Dr. McCaskey won a 
high place as a diagnostician and clinician, and was a 
recognized authority in diseases of the alimentary 
tract. 

Dr. McCaskey was a prolific writer and his contribu- 

^'Dclit.cred before the Thirty-Ninth Annual Session of the American 

Gastro-cntorolorical Association, Atlantic Cit>, N, J., May 4-5, IDS'). 


tions to medical literature were numerous and valu- 
able. 

In 1910, Dr. McCaskey was a delegate to the Inter- 
national Medical Congress at Madrid, Spain, at which 
he delivered a noteworthy address. 

Dr. McCaskey had several honorary degrees confer- 
red upon him in recognition of his professional attain- 
ments, among which were Ph.B. in 1881 and M.A. in 
1884, both by the DePauw University. 

Dr. McCaskey by his broad vision, keen judgment 
and wise council won the confidence and esteem of 
those with whom he worked for so many years. 

Be it Resolved: That we, the American Gastro- 
enterological Association express our deep sorrow for 
the loss of this true physician and wise counselor. 

Be it Further Resolved: That these resolutions be 
made a part of the permanent records of this Associa- 
tion, and a copy be sent to the surviving members of 
Dr. McCaskey’s family as a token of the high regard 
and esteem in which he was held by the members of 
the American Gastro-enterological Association. 


Annual Abstracts of Proctologic Literature, 19354937 

By CHARLES E. POPE, M.D., Evanston, Illinois 


INTRODUCTION 

TN the performance of my duty in the 
•*- review of the Proctologic Literature 
for the past year, it was immediately 
evident that the task was nearly Hercu- 
lean and apparently never ending. That 
satisfaction that comes with the ex- 
hausting completion of a single subject 
for review is not the reward of the 
compiler of the Proctologic Literature 
for this Society. To do that is a physi- 
cal impossibility and %vith the added 
interest given our specialty and the in- 


creasingly large numbers of contribu- 
tions, coupled with the importance of 
having a careful analysis of the litera- 
ture on the multitude of related sub- 
jects, there might be some question as 
to the wisdom of delegating the work 
to a single member of the Society in 
the future. 

As it has been with my predecessors, 
additional help always has been neces- 
sary from librarians and from abstrac- 
tors for both foreign and domestic ab- 


strets ; and each one has mentioned 
that, though a voluminous report was 
given, nevertheless it was by necessity 
many hundreds of articles less in the 
Transactions than the number actually 
reviewed. My respectful admiration 
and appreciation of past reviewers 
rapidly mounted at the start of this 
work last year. 

Whereas this is merely offered as a 
suggestion for your future considera- 
tion one definite change was made fol- 
lowing the suggestion of the secretary, 
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l/i. to carry the review to the present 
V ar and not beyond. This year’s re- 
kdew therefore commences in May, 
1035, and carries to January, 1936, 
,’hereas next year’s review should be 
wholly a 1936 review, 

GENERAL 

Dr. Frank Smithies through the 
Amei’ican Journal of Digestive Dis- 
eases and Nutrition as his spokesman 


from long pus discharge and intramural 
resorption played a definite part as a 
causal factor. 

Rankin reviews 11 cases of adeno- 
matosis 6 of which were previously re- 
ported. The present 5 were complicated 
by ulcerative colitis. Discusses the 
surgical aspects. One case had f ulgura- 
tion and a reestablishment of bowel 
continuity by operation. 


has vnritten one of the finest editorials 
on our specialty that the writer has 
had the privilege of enjoying. The just 
prominence and attainments of the 
author adds greatly to the importance 
of the article, and the article itself does 
much to further proctology. 

Cecil Gaston emphasizes the need for 
the advancement of proctology and 
illustrates the excellence of that de- 
partment in the South Highlands In- 
firmary in Birmingham. 


Gaaton, C. D.; The Department of Proctology. 
South Highlands Infirmary, Birmingham, Ala., 


Oct., 1935. . 0 - 1 . j 

Smithies. F. '• Proctology: A Specialty, and 

Its Influence Upon This Journal's Publication 
Policy, jim. J. Diff. Dia. and Nutrit., 2:635. 


No. 10, 1035. 


Bargen, J. A., and Dixon, C. F. : Hereditary 
Polyposis of the Large Intestine. Proceedings 
of the Staff MccUnga of the Mayo Clinic, 
10:648, Oct. 9, 1936. 

Fansler, W. A.; Diagnosis and Prognosis of 
Epithelial Tumors of the Large Bowel. ./. A. 
HI. A., 105:167, July 20, 1935. 

Geschickter, C, F. : Tumors of the Tligestive 
'Tract. Am. J. Cancer, 25 :130, Sept., 1935. 

Lockhart-Mummery, J. P. : Relationship Be- 
tween Adenomas and Cancer of Large Bowel. 
Lancet, 1:1149, May 18, 1935. 

Mandilion and Georget: (Diffuse General Poly- 
posis of the Bowel). Itev. dc Cliir., 54:238, 
Match, 1935, 

Nystrbm, 'V. G. ; Contribution to Knowledge of 
Diffuse Polyposis of I^arge Intestine. Finska 
Idk.-adlUk. Handl., 77:619, Oct., 1935. 

Oppolzer, R. R. V.: (Polyps in Large Intestine) 
Ein Bcitrag Zur Polypenentstehung im Dick- 
darm. Arch. f. Klin. Chir., 182:152, March 4, 
1935. 

Rankin, F. W. ; Colectomy for Adenomatosis 
and Pseudopolyposis: Report of Five Addi- 
tional Cases. Ann. Surg., 102:707, Oct., 1035. 


ADENOMAS 

This subject is also discussed in 
papers on related subjects and in 
papers on electro-coagulation. 

Fansler discusses advanced as Nvell as 
early cases. Lesions visualized within 
the last 25 cm. of bowel are the pedun- 
culated adenomas and the flat or button 
type which are particularly prone to 
malignancy. The pedunculated may be 
fibrous and therefore non-malignant or 
may be villous or papillary. 

Geschickter in a review of 178 cases 
of benign tumors of the gastro-intes- 
tina! tract found a total of 90 adenomas 
of which 10 were colon and 55 rectal. 
In the malignant group, however, this 
illative proportion changed for in a 
.'-cries of 1-172 malignant tumors, 250 
wt-re colon and 370 were rectal. 

Liickhnrt-Miinunery believes that the 
.'imple adenoma is merely a stage in 
the development of malignancy. In 50 
cases a recurrence was present in half 
o£ the cases. The author believes that 
gene mutation occurs in a cell nucleus 
re.tuiting- in e.xce.ssive reproduction. 

.MandilUm and Georget believe that 
d;jru.-e inic.'%tmal polyposis and the 
localized form have an irritative infee- 
ti ms origin but an etiology and patho- 
gene-is .itOl uncertain and that whether 
li.ey constitute two different degrees 
of the vanie affection or two different 
dj-ca-es pre.'cnc knowledge doe.s not 
rei'init u> say. 

.Xgttr.h/i reports 7 cases of diffuse 
polyi^o,;, of the lectum and colon. Four 
ra- > di. il from cancer and 2 pair.s oc- 
•irfv.t in b'.othets. 

Oj.fSoL. r reports ji ca.se of papil- 
in tile cecum whi'ch 
'-M'strt.i I'oUov.ing a cecal iLtuiectorny 
r tf>rs..‘d 2 year-, following appendec- 
' n.y. Chtoni: i'.ulainmatory irritation 


AGRANULOCYTOSIS 

Kiipper reviews 327 cases from 43 
different observers — German, English, 
French, American, and Norse, and in- 
cludes sixteen of his own cases and con- 
cludes that the disease is 3 times as 
frequent in the female, occurs most 
fi'equently between 30 and 60, shows an 
average mortality of 75% (94% of 
authors own cases), and that therapy 
is of little value. 

Kracke and Parker i-eview the litera- 
ture and conclude that amidopyrine, 
dinitrophenol, and closely related drugs 
are responsible as etiologic factors. 

Norris reviews 76 cases. The moi’- 
tality was 70% and the average age 41. 


Kracke. R. R., and Parker, F. P. : Agranulocy- 
tobis : Etiology, Diagnobiu and 'Treatment. 

South. .11. J., 23:011, Oct., 1033. 

Kracke, R. R., and Parker, F. P, : Relation- 
ship of Drug Therapy to Agranulocytosis. 
J. A. 31. A., 105:1017, Sept. 21, 1935. 

Kupper. A.: (Nosology and Statistics of 

Agranulocytosis), Klin. Wchnschr., 11:1681, 
Nov. 23, 1935. 

Norris. J. C. : Pathology of Agranulocytosis. 
.South. 31. J., 28:501, June, 1935. 


AMEBIASIS AND PARASITIC 
INFECTIONS 

Amebiasis. Amebiasis showed itself 
to be endemic and sporadic in occur- 
rence during 1935. Increased recogni- 
tion of the disea,se in other stages than 
its dysenteric form is encouraging. Ex- 
perimental work has given interesting 
and apparently very practical and con- 
structive Icnowledge of the endamoeba 
hi.-tolytica. Therapy is little changed 
from previous methods and favors com- 
bined medication. 

Experime.n’t.vi, and Incidence. Spec- 
tors found that freshly isolated patho- 
genic organi-sms in man when inocu- 
lated ivith endamoeba histolytica in the 
kitten increased both the severity and 


the extent of ulcerations so proauced. 
This was most marked with the hemoly- 
tic streptococci and occurred likewise 
but to a lessened extent with pneu- 
mococcus Types I and III and a gi-een 
producing streptococcus from ulcera- 
tive colitis. When, however, prolonged 
cultivations of the endameba histolytica 
and hemolytic streptococcus were used 
the mortality and the degree of ulcera- 
tion produced experimentally was mark- 
edly reduced. The work was done in 
careful detail and well controlled. 

Nauss suspects that intestinal bac- 
teria play an important role likewise 
inasmuch as his experimental inocula- 
tion of new cultures of endameba his- 
tolytica alone or with hemolytic b. coli 
in kittens were most apt to produce in- 
fection. He suspects therefore that only 
grossly contaminated water and food 
produce epidemics as in Chicago and 
that carriers do not play an important 
part, but that in the individual cases 
occur mainly because of a depressed re- 
sisting power of the gut. The author 
reviews the incidence of protozoa in- 
cluding endamoeba histolytica in 850 
routine examinations and by sigmoido- 
scopy as well as by removal of material 
proctoscopically in 270 cases. Repeat 
examination inci’eased the incidence of 
endameba histolytica 50% which for 
food handlers should be 9-10%. 

Stites agrees with this incidence and 
from personal observation.^ states the 
incubation period whereas quoted as 
10-100 days may be as early as 48 
hours. 

Wenrich, Stabler and Arnett in a 
study of 1060 students from 1930-1933 
report 4.1% harbor endameba histoly- 
tica whereas 34.5% harbor protozoa. 
Permanent slides gave more positives 
than -wet preparations. Stools were 
used. 

Complications. Anderson condemns 
the use of emetin for other than in 
amebic hepatitis or absce.ss or where 
c-implications requiring surgical intei*- 
vention necessitate it due to danger of 
pei’manent cardiac damage. Advocates 
local excision of gi-anulomas or x-ectal 
pathology (ulcer) if such exist. States 
refractory cases occupy 10% of his 
cases and advocates appendicostomy 
for continuous irrigations of the colon. 
His discussants notably William Boack 
did not agree with him regarding the 
non-use of emetin. 

Gnichard and Paponet report a case 
showing inflammatory polyposis. Biopsy 
fiom an apparent “rectal adenoma” 
confirmed the clinical impression. The 
neoplasm disappeared on emetin and 
Stovarsol treatment. 

'Meleney and Mcteney report an un- 
u.sual case of gangrene of the buttocks, 
perineum and scrotum due to the lytic 
action of the endameba histolytica and 
not accompanied by other bacterial in- 
vasion. Skin graft v/as nece.ssai-y. 

TREA'fJiEXT. Brawn and Maguth in 
an e.xcellent vevieiv of amebiasis state 
that the complement fixation test is as 
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vet too complicated for routine use and 
that cultural methods offer a good 
method excepting that eharactenst.cs 
of the cultured amchae are not veil 
enough known. Emetin gr. 1 subcutane- 
ously twice daily for three days is com- 
nmnced with treparsol 0.25 gni. three 
times daily for 4 day.s. Three such 
courses are given at ten day intervaks. 
Yatren three grams daily for a week 
followed by emetin and treparsol if 
necessary and repented m a week is 

triven for recurrence. 

O’Convor and Hiilsc report excellent 
results in the use of iodoxyquinolm 
sulphonic acid (anayodin) in 152 eases. 
They give 4 pills three times daily for 
8 days. 


Wcnrich. D. U.. nncl Other Intcs- 

H.: Kniirmcbn Freshmen. Am. 

tinnl rrotoroi. in 1060 Ojaebe ^ 

J Trap. Meet., 10:331. May. uau- 


Protozoal Infections Other Than 

ENDAMEDA HiSTOLATICA. dc Paula h. 
S-lva report 22 cases of giardiasis ob- 
tained from bile in biliary drainage. 
Symptoms due to duodenum and biliary’ 

tract were present. 

Gabaldon experimented on rats with 
strains of balantidium coli. No refer- 
ence to human cases is made. 

GachUngcr found lambliasis in vege- 
tative form 70 limes and their cysts 32 
times in examining 318 cases of chronic 
colitis. Endamcba histolytica was found 
in vegetative form 4 times and encysted 
11 times in the same 318 cases. The 
frequency of lambliasis explains the 
frequency of favorable results in the 
use of arsenical treatment of cases. 

Savy ct ttl cite a case of hemorrhagic 
rectocolitis in which the feces showed 
ascaris eggs. Intravenous thiosulphate 
ciiused complete cure. 


anatomy 

Hiller states that 

ing concerning the white line of Hilton 

i. that post mortem t^e 

in vitro, that it is identical "*th the 
pecten of Stroud. Because of poor 
vascularity it shows as a ^ 

representing fibrous tissue deposit be 
ncath the uncornfied epithelium at th 
termination of the muscularis 

Tucker and Hcllwii, give an excellent 

contribution to our 1 

anal ducts based on a study of the anal 
histology in the dog, cat, guinea-pig, 
rabbit, Ld chicken and on longitudinal 
sections of six liunian embryos. This 
comparative study as well as the study 
of pathological specimens of the pros- 
tate and paraurethral glands showed 
that the anal prostate and paraurethral 
ducts are homologous structures, de- 
velop in the embryo at the same time 
and arise from the anal intermediate 
zone and urogenital sinus respectively, 
which in turn are cloacal in origin. The 
anal ducts are vo.stigial remnants of the 
larger glands seen in the intermediate 
zone of the anal canal ns a complex- 
gland in the dog, pig, and rabbit, and a 
cloacal gland in the chicken. Patholo- 
gically the ducts arc apt to harbor 
gonococci as is the case in the prostate 
and paraurethral glands. 


IlilkT. B. 1.: Anni Atintomy with KoriTcncc to 
the White Line of IHUon nml the I’Mten of 
Stroud. Ann. Surp.. 102^1. July. L 3o. 
Tueher. C. C.. nnd IleliwlK. C. A.: Atml piiel'". 
Comnnmtlvc nnd Dcveloiimontnl Hnstnlofy. 
,\reh. Svrp., 31:521, Oct., 1935. 


Atiderron, H. H.: AmchinH^ j 

Anpccts of Its Treatment. Calfi. nnd II rsf. 
Jfrd.. 12 :340. May. 1935. 

Brown. P. W., nnd lHarnth. T. li.: Amehiasia 
Dinnnosis. Prevention nnd Treatment. .Ifinne- 
sola Mcdhinr. 1'. 615. Auir.. 1035. 

de Paula E. Silva, G. F..: A Clinical Bcview of 
Gianliasis : Twenty-two Cases Observed nurinit 
Study of 572 Private Patients. Am. J. Bifiest. 
His. and NuiHt.. 2:350, Auc., 1935. 

Feller. A. E., niKl Greene, J. A.: Amrlilasis 
Report of S\x Cn^cs. J, Java State Med. Soe., 
23:437, Anp., 1035. 

GalmWon, A.: Rnlnntldmm Coli : Quantilntive 
Studies in Experimental Infcpllonfl and Vnrm- 
tion«i in Infcctiou^ncss for Ratf?. J. Paratiitol., 
21:38G. Oct., 1035. ^ ^ 

Gaehlintrcr. H.: Growinp Importance of I^nmnli- 
nsis in EtioloKy of Colitib. Pariit Med., 2:140, 
Au:r. SI. 1035. , ^ 

Guichnnl and Paponnot: (Rcctosifrmoid Pucu- 
docancer of Amebic Orinin). Areh. d. Mai. 
de V App. Dipc/ttif., 25:450, May, 1935. 

Melcncy, F. E., and Meloncy, IT. E.: GnnFrreno 
of the Buttock, Perineum nnd Scrotum Due to 
Endnmoobn Histolytica. Arch. Surp., 30:980, 
.Tune, 1035.' 

Naus«, R. W., and Snlinpor, M. H.: Amebic nnd 
Other Intestinal I’rotoroal InfcsUitlons in Rep- 
resentative Groups of Now York City. Am, 
J. of rublic Health, 25:819, July. 1035. 

O’Connor. F. W.: Dissemination of Amebiasis. 
Arch. Int. Med., 55:997, June, 1935. 

Savy» P., Chapuy, A., nnd Girard, M.: (ITemor- 
rhapic Recto-colitis of 15 Years’ Evolution : Re- 
covery Followintr DcsensitirinR Tliornpy with 
Sodium Thiosulphate). Lyon Med., 156:404, 
Oct. C, 1935. 

Spcctor, B. K.: ChnnRcs Produced in Intestines 
of Kittens by Endnmeba Histolytica, with and 
without Certain Added Bacteria. Am. ,/. of 
llyp.. 22:3CG, Sept.. 1035. 

Stites, F. M. : Amebiasis. Kentucky Med. J., 
33:220, May. 1035. 




Therapy in 

PEPTIC ULCER 

Accompanied by 

Hypochromic Anemia 


Recent investigation heis shovm that 
an iron-rich diet had practically no 
effect on the formation of hemoglobin 
during the period of alkalinization such 
as in a Sippy regimen, hut that after 
the administration of alkalis was 
stopped it hod a marked effect. 


ANESTHESIA 

Lumly discusses the extent to which 
the inexperienced person miiy bo justi- 
fied in using certain anc.slhotic agents 
nnd reviews these dnigs from this view- 
point. 

New ANE.STHESIAS. Lundy describes 
a new form of anesthesia where two or 
even throe times the usual 30 c.c. of a 
I9f procaine solution may be injected 
into the caudal canal. It may bo rein- 
forced with second sacral foramina in- 
jections. Campbell slates 70 cases have 
been tried at the hlayo Clinic since 
January 1, 1935, of which C were anal 
OX’ rectal. 30 minutes or more is re- 
quired for anesthesia. Sacral anesthe- 
sia w’as satisfactory in 06% of 10,060 
cases at the Mayo Clinic from 1924 to 
1034. Lundy in his discussion includes 
an extensive and complete bibliography 
on the subject. 

Lundy describes tw-o new barbiturates 
for short profound general anesthesia 
for use intravenously. Operations last- 
ing 10 to 16 minutes are satisfactory 
for these drugs. The drugs are termed 
Barbiturate A and B, the former being 
more profound is the more satisfactory 
and is sodium ethyl 1 methyl butyl 
thiobarbituric acid. The drug is termed 


Kellogg and Mctticr (Arch. Int. Mod., 
58:278-Aug., 1936) have demonstrated 
that “alkalinization of the upper part 
of the gastro-intostinal tract inter- 
feres with the utilization of dietary 
iron for the synthesis of hemoglobin,” 
and delays recovery from the anemia. 


Creomalin, a specially prepared am- 
photeric colloidal cream of aluminum 
hydroxide, is not an alkali and there- 
fore will not produce an alkalinization 
of the upper part of the gastro-in- 
testinal tract. 


Croamalin has now been used in 
thousands of cases of gastro-duodenal 
ulcer with gratifying results. Many of 
the cases treated were resistant to 
therapies based on combating the 
acid factor by chemo-noutralization. 
The special technique employed in pre- 
paring Croamalin yields a product of 
unusual antacid action — one volume 
combining with fourteen volumes of N / 10 
HCl in one hour by physical fixation. 


Croamalin therapy should bo con- 
sidered in all refractory cases of gastro- 
duodenal ulcer. It can bo administered 
orally or as a continuous drip using the 
now Croamalin Automatic Drip Con- 
trol. Write for literature and material 
for clinical trial. 


Cleveland Chemical Associates 

3616 Euclid Avenue 
Cleveland, Ohio 
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AVOID 


The Vicious Circle 
of Alkali 
Neutralization 



Neutralizes 
gastric HCl 
. , . yet does 
not stimulate 
gastric secre- 
tion or alkalize 
the stomach contents. The buffering 
effect of its end salts protects against 
harmful alkalosis. 

Non-toxic . . . non-irritating . . . 
palatable. The possibility of gastro- 
intestinal irritation is remote . . . 
the kidneys are unharmed. 

ECONOBIICAL. The quantity in 
the large size bottle has been in- 
creased from 16 to 18 oz. at no in- 
crease in price, making in effect a 
ten per cent reduction in price to 
the patient. 

TRI-CALSATE is available on pre- 
scription at your pharmacy or direct 
in 4 oz. and 18 oz. bottles. 

TTc v:ill be pleased to send 
you literature and a trial 
supply of Tri-Calsatc, upon 
request. 



F. H. PAXTON & 
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pentathal and is to be supplied by Ab- 
bott in July. 

Spinal Anesthesia. Sise advises the 
use of pontocaine with 10% glucose in 
4 to 4% c.c. amounts as a rapid, accur- 
ate and safe method of spinal anesthe- 
sia. 

' Stein and Tovell report their observa- 
tions regarding the indications, contra- 
indications and technique of spinal 
anesthesia and report the incidence of 
headaches occurring postoperatively. 

Anderson reports an unfortunate case 
of trophoneurotic gangrene of the ex- 
tremity following spinal anesthesia.. 
States 18 such cases have been reported 
since 1906. 

Oil Anesthesia. (Also see Fissure 
and Prui'itus). Morgan cites the re- 
sults of 100 cases where satisfactory 
anesthesia was obtained in anal sur- 
gery in the use of almond oil containing 
1.5% procaine hydrochloride, 6% butyl- 
para-aminobenzoate and 5% benzyl 
alcohol. Uses 20-30 c'.cl and obtains 
anesthesia 7-28 days and relaxation 
5-16 days. 

Other Drugs. F. C. Smith reports 
on the use of diothane in 73 cases where 
the anesthetic was used in at least 6 
c.c. amounts for office excision work 
and combined with general anesthesia 
to allay postoperative pain. 

Nathanson and Daland studied the 
effects of dilaudid in 116 cases and re- 
port it acts twice as rapidly as other 
narcotics, had little hypnotic effect, and 
but little effect on the gastro-intestinal 
tract. It, however, causes respiratory 
depression. Rectal suppository action 
was better than the usual opiates, being 
more rapid and prolonged given with 
aspirin, oral effect was better than 
aspirin and codeine. 


Anderson, E. L. : A Case of Trophoneurotic 
Gansrene of the Extremity Followng Spinal 
Anesthesia. J. Lancet, 65 :800, 1935. 

Lundy, J. S. : Hich Caudal Block Ane-stbesia. 
Sure. Clin. North America, Oct., 1935. 

Lundy, J. S. : Intravenous Ane.sthesia : Pre- 
liminary Report of the Use of Two New Thio- 
barhiturates. Proc. Staff Meet., Mayo Clin., 
10:536, Aug. 21, 1935. 

Lundy. .1. S. : Clinical Use of Anesthetic Agents 
and Methods. J. A. M. A., 104:2313, June 29, 
1935. 

Morgan, C. N. : Oil-Soluble Anesthetics in 

Rectal Surgery. Srit. M. J., 2:938, Nov. 10, 
1935. 

Nathanson, I. T., and Daland, E. M. : Use of 
Dilrudid in Treating Patients with Cancer, 
Note Enpland J. Med., 213:741, Oct. 17, 1935. 

Sise, L. F. : Pantocain-Glucose Solution for 
Spinal Anesthesia. Surg. Clin. North America, 
15:1501, 1935. 

Smith. F. C. : Use of Diothane as Local Anes- 
thetic in Proctology. M. itec., 141 :S81, June 
19, 1935. 

Stein. ,T, J., and. Tovell, R. M. : Spinal Anes- 
thesia. Am. J. Sura., 30:282. Nov., 1935. 


ANUS AND RECTUM 
General. There are a number of 
papers that are written on this subject 
and cannot be included under any 
separate heading. For the most- part 
they are w’ritten for the information of 
the general practitioner. 

Of outstanding importance i.s that of 
Buie’s who emphasizes the necessity of 
differentiating functional from patholo- 
gical constipation, determining the 
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source of bleeding and distinguishing 
types of rectal pain. 

Mechling gives a very careful review 
of anoi-ectal lesions, touching upon the 
anatomy, embryology,- and correlating 
that with the pathological. Campbell 
and Fischer wi'ite papers excellent from 
this viewpoint. 


Buie, L. A. : Basic Facts Concerning Rectal 
Complaints in General and Hemorrhoids in. 
Particular. S. Clin. North America, 15 ;1183, 
Get., 1935. 

Mechling, C. C. : Interpretation of Anorectal 
Complaint. Iniemat. J. Med. and Surff., 
48:203, May-June, 1935. 


Bleeding. E. A. Daniels discusses 
rectal hemorrhage and advocates the 
use of 5% phenol in almond oil as an 
injection medium therapeutically as 
5vell as diagnostically. 

Weitkamp distinguishes the different 
types of blood passed rectally as a de- 
termining diagnostic aid. Thus an- 
orectal pathology usually shows bright 
red blood, blood mixed -wath pus dr. 
mucus signifies the various dy.senteries, 
malignancies, stricture, lymphogranu- 
loma inguinale, polyposis, trauma, and 
in some cases diverticulitis, and dark or 
tarry blood high gastro-intestinal path- . 
ology. 


D.-inicls, E. A. : - Rectal Hemorrhage. Canad. 
U. A. J., 33:287, Sept,, 1935. 
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Weitkamp, A. H.: Bleeding from Anna — Its 
Significance. Calif, and West. Mcf.. 43:150, 
Aug., 1935. 


Cryptitis — Papillitis — Pecte- 
Nosis. Hirschman gives a great im- 
petus to proctology by an excellent con- 
tribution on the anal crypt as a focus 
of infection. The paper is masterful and 
complete. He emphasizes the necessity 


oi crypt investigation and eradication 
as well as in some cases culture for 
vaccina therapy. A description is given 
in detail of the technique of culture and 
complement fixation, testing the organ- 
ism itssl." for antigen or toxin pro- 
ducing properties. The response of the 
patients to the use of vaccines, etc., fall 
into three classes. 


1. The largest group requii-ing surgi- 
cal removal of crypts, sinuses and ab- 
scesses, and a more or less prolonged 
period of vaccine. 

2. A class which responds to vaccine 
therapy in bowel functions. 

3. The class of recent origin with 
complete response to excision. The 
author emphasizes the need for exami- 
nation and states the necessity for 
recognition of cryptitis. 

Hinckle discusses the crypt in rela- 
tion to the pecten band and anorectal 
infection of various types. States that 
ruptured ci-ypt in his experience is 
rarely the cause of a fissure-in-ano, but 
that infection starts the fibrotic change 
resulting in pectenosis and later fissure. 

Bonnewitz (See Fissure-in-ano). 

Papillitis and Cryptitis is reviewed 
by H. Z. Hibshman in the Cyclopedia of 
Medicine. 


Bonnewitz, O. R. : Fissure-in-ano with Compli- 
cations and Treatment. J. Am. Homeop., 
28:538, Sept., 1936. 

Hibshman, H. Z. : Papillitis and Cryptitis. The 
Cyclopedia of Medicine. 

Hinckle, W. A. : The Pecten and Anorectal 
Pathology. Clin. Med. and Surp., 32:240. 
May, 1935. 

Hirschman, L. J, : Perianal Suppuration as a 
Focus of Infection. J. Michigan Slate M. 
Soc., 34:062, Nov., 1935. 


Fissure 

Pathogenesis, Hinkle describes 
pectenosis and believes fissure developes 
in this fibrous band rather than from 
cryptic origin. 

Bonewitz classifies fissures as be- 
longing to the first, second, or third de- 
gree stage, the latter characterized by 
excessive fibrosis or pectenosis. Schof- 
field in discussing this paper empha- 
sized that the third type was the ulcer 
stage and that the tenn pectenosis v/as 
somewhat confusing and that more fre- 
quently a cryptitis or papillitis are 
found on e.xamination to be accompany- 
ing pathology in the fissure. 

Blond states that a fissure is due to 
necrosis of an inflamed anal varicosity. 

Treatment. Hidlsiek in the uncom- 
plicated fissure advocates 1-2 c.e, of 5% 
quinine urea hydrochloride or nuper- 
caine in oil in 1-3 c.c. In the surgical 
case advocates partial external sphinc- 
ter severance and the usual rachet 
shaped wound externally. 

Robb advises percain, benzyl alcohol 
in olive oil as an injection for simple 
fissure and pruritus. 

Sicard describes a method of treating 
fissure by alcohol injection but claims 
no cure. 

Steinberg- reports a modified Gabriel 
solution used with excellent results in 
treating 30 cases of fissure-in-ano, con- 
sisting of a nupercaine base of y-j. per 
cent, benzyl alcohol 10%, phenol 1% in 
5 c.c. of sterilized oil of sweet almond. 

Silbermann reports the use of A.B.A. 
modified benacol solution since 1929 for 
anal fissure except in its ulcerated 
stage where surgery is then necessary. 
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. . . a Source o£ Infection 

Since the intestinal canal i.s a common source of systemic 
infection, any means of safely and effectively reducing fecal toxi- 
city becomes a logical procedure in a host of conditions. 

Morris and Dorst, Burger and other investigators have 
demonstrated the fact that toxic absorption from the enteric 
tract may be decreased 'by the oral administration of sodium 
ricinoleate — Soricin. 

When given in adequate dosage over a reasonable period of 
time, Soricin brings relief in the treatment of mucous colitis, 
ulcerative colitis, spastic colitis and a wide variety of other con- 
ditions traceable to fecal toxicity, such as vertigo, anorexia, 
migraine, urticaria, allergic diarrhea, etc. 

Soricin is non-toxic, and large doses may be given repeatedly 
over a prolonged period of time. 

SORICIN CAPSULES 

Enteric coated capsules of sodium ricinoleate, available 
in five-grain and ten-gi-ain sizes, 

SORICIN TABLETS (New) 

Enteric coated tablets each containing five grains of 
sodium ricinoleate. 

Sample and literature to physicians on request. 

The S. Merrell Company 

Cincinnati, U. S. A. 



DIET-ALKALI versus LAROSTIDIN 

The Sippy treatmenr, in its various niodifications, is so 
restrictive as to be irksome to many ulcer patients. Tlicy 
find life a sorr)’ burden. 

With the Latostidin treatment there is a minimum of 
restriction. Tlie diet is rapidly increased to normal, there 
is no interference with the patient's business or social 
duties, and there is a remarkable uplift of the spirit that 
has been smothered by the clironic infirmity. 

It has been dcmonstr.ated*. moreover, that 70% of the 
diet -alkali failures make a favorable response to I.atostidin. 

It would seem advisable to start ulcer patients on 
Lirostidin right away. 

'Journal April 25, 1936, page 1-137 
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Fissure is reviewed by H. E. Hihsh- 
vmn in the Cyclopedia of Medicine. 


Blond, K. : (Spontaneous Thrombosis of the 
Inferior Hemorrhoidal Plexus). Med. Klin., 
2:880, July 5, 1935. 

Bonnew-itz, O. R. : Fissure-in-aho with Com- 
plications and Treatment. J. A-m. Inst, 
liomeop., 28 :538, Sept., 1935. 

Hinckle, W. A.: The Pecten and Anorectal 
PathoioKy. Clin. Med. and Surp., 42:240, 
May, 1935. 

Hullsick, H. E. : DiaKnosis and Treatment of 
Anal Fissure. J. Lancet, 55:309, June 15, 1935. 

Robb, D. : Injection Treatment in Surptery, 
with Special Reference to Anorectal Rcuion. 
Neiv Zealand M. J., 34 :319, Oct., 1936. 

Sicard, A.: (Alcoholization in the Treatment 


of Anal Fissure). Presse Med., 43:1227, July 
31, 1985. 

Silbermann, M. : , Anal Fissure and Its Non- 
operative Treatment. Virpinia M. Monthly, 
62:376, Oct., 1935. 

SteinberK, N. : Recent Advances in Treatment 
of Rectal Disease-s by Injection Methods in 
Ambulatory Patients. I. Use of Gabriel’s 
Modified Solution in Treatment of Fissure- 
in-ano. New Enpland .J. Med., 213:102, July 
25, 1935. 


Fistula 

Anorectal Pistulae. McKenney re- 
views “Fistulas in the Anorectal 
Region, and Perianal and Perirectal 


Abscesses" in all their phases in the 
Cyclopedia of Medicine, 

Kaufmann recommends ambulatory 
fistulectomy and advises destroying the 
absorptive sui’face of the mucosa, use 
of the seton and attempts to produce 
an exteriorized flat normal cicatrized 
wound. 

Liiwen describes his fistulectomy as 
one where the sphincters are left intact 
and the fistulous cavity after complete 
tract excision obliterated by , placing 
silk sutures into the outer rectal 
ampulla and through the external wall 
of the cavity. ' . , 

Cahanie describes , his technic for 
fistulectomy that seems no different 
than many oi^dinarily have. done. The 
cardinal points are complete dissection, 
sphincter severance, mucosal suture, 
sphincter suture and an open ischio- 
rectal wound. He removes an anal drain 
on the 5th. day. 

Gordon-Watson and Dodd explain the 
course of many fistulas and abscesses 
by reason of perianal intramuscular 
glands present deep to the internal 
sphincter which are for the most part 
vestigial remains of a more highly de- 
veloped prenatal duct and gland. They 
explain the cause of many a deep seated 
pelvirectal abscess and fistula on this 
basis and state their removal is neces- 
sary for cure to be effected, 

W. .J. Martin, .Jr., in an excellent 
paper on fistula-in-ano states the cure 
should be over 95%. . Failures are com- 
monly due to excision or incision of the 
tract with suture of the internal open- 
ing or failure of internal opening ex- 
cision because not found. The paper 
details many practical aids for the 
general practitioner. 

Pi-ioleau cautions against early 
sphincter division where the sphincter 
ani is extensively involved. 

Wintsch advises that two stage 
operations in the treatment of the com- 
plex fistula may be necessary but when 
careful dissection is done on stage suf- 
fices. Several cases are given in detail. 

Intestinal Pistulae. A traumatic 
recto jejunal fistula is reported by 
Caeiro. It resulted from a fall on a 
wire fence with perforation through the 
anus. 

Leland cites a simple vesical calculus 
resulting in ti’ansverse colon fistula. 

Raiboff reports a renocolic fistula. 

Ranson and Coller record 94 cases of 
external inte.stinal fistulae other than 
artificial, anus, rectovaginal, and entero- 
vesical fistulae. 13 were tuberculous, 
one was actinomycosis, 30 were asso- 
ciated with appendicitis, 7 cases of 
which %vere cecal or sigmoid, and 10 
were undeterminable origin. 

Saleh reports a rare case of duodeno- 
colic fistula from carcinoma of the ■ 
hepatic flexui-e. 

Scott reports. 6 cases of rectal 
trauma, one of which resulted in recto- 
urethral fistula. The repairs were all 
made at the time of injui-y excepting 



DYSPEPSIA 

Complicating 

ARTHRITIS 


T^YSPEPSIA in persons with the 
uric acid diathesis, or other 
forms of nitrogen ’"excess in the 
system, is especially amenable to treatment with Vichy Celestins. 
Indeed, in all forms of dyspepsia, other than those arising from 
cancer or gastric or duodenal ulcer, physicians have found Vichy 
Celestins of distinct service. 


A generous supply of Vichy Celestins 
and a booklet on its therapeutic value, 
with medical bibliography, will be 
sent on request. 


BOTTLED ONLY AT 
THE SPRING IN 
VICHY, FRANCE 


AMERICAN AGENCY OF FRENCH VICHY, INC 
198 Kent Avenue, Brooklyn, N, Y. 


VICHY 

duniNs 



THE WORLD’S MOST FAMOUS NATURAL STILL ALKALINE WATEF 


THE CO. FACTOR 

IN MEDICATION 


For INCREASED EFFECTIVENESS 
BETTER TOLERANCE 
GREATER PALATABILITY 



— Aspirin with alkali in an efFcrvcsccnt tablet. 

Effervescence — secures quick absorption, quicker effect, 
less danger of gastric upset. 

Alkalization — acts synergistically with aspirin in the 
treatment of colds, influenza, rheumatism. 
Each tablet of Aspir-Vess contains aspirin 5 gr., sodium 
bicarbonate 31 gr., citric acid 21 gr. 

Bn/ymo-lAM 

— triple bromides without die salty taste. 

Combines the bromides of potassium 7^ gr-> sodium 7H g^** 
and ammonium 1 gr. in a refreshing, efferv'escent drink. The 
addition of 34 minim Bowler’s Solution decreases possibility of 
bromide rash. 

— well established, antirheumatic therapy in new, more effec- 
tive form 

Provides a combination of cinchophen 5 gr., sodium salicy- 
late 8 gr., colchicine 1/200 gr., sodium bicarbonate 33 gr., 
citric acid 21 gr. 


The final solution is definitely alkaline, which combats the 
associated acidotic condition usually encountered, and likewise 
increases tolerance. 


EFFERVESCENT PRODUCTS, Inc. 


ELKHART, INDtANA 
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the rectourethrai fistula. This was 
tieated by injection with Carnoy's solu- 
tion and by fulguration of the urethral 
fistulous stoma. All cases treated care- 
fully post-operatively, no bowel move- 
ments being allowed for 12 to 16 days. 


Cabanie, G. : (Treatment of Anal Fistulas by 
Complete Excision and Partial Suture). Paris 
Mai., 1 :587, June 22, 1935. 

Cabanie, C. : (Partial Suture Following Ex- 
cision of an Anal Fistula ; Operative Tech- 
nique). Pev. cie Chir., 54:633, 1935, 
Gordon-Watson, C., and Docc, H. : Observations 
on Fistula-in-ano in Relation to Perianal In- 
tramuscular Glands, with Reports on Three 
Cases. Brit. J. Sura., 22:703, April, 1935. 


La%ven, A,: (Surgical Treatment of Incomplete 
Fistulas of Ischiorectal Fossa). Zentralbl, f, 
Chir., 62:1746, July 27, 1935. 

Leland, H. L. : Vesico-intestinal Fistula. New 
England J. M.. 213-14, July 11, 1935. 

AIcKenney, D. C. ; Fistulas in the Anorectal 
Region, and Perianal and Perirectal Abscesses, 
The (Cyclopedia of Medicine, p. 1074, 1935. 

Martin, W. J., Jr.: Etiology and Surgical 
Treatment of Anal Fistula. Kentucky M. J., 
33:287, June, 1935. 

Prioleau, W. H. : Ischiorectal Abscess and 
Rectal Fistula. J. South Carolina M. A., 
31:167, Sept,, 1935. 

Raiboff, P. J. : Acquired Renocolic Fistula. Atiji. 
Surg., 101 :1291, May, 1935. 

Saleh, A. H. : Duodenocolic Fistula. Lancet, 
a:1117, Nov. 16, 1935. 

Scott, W. W. : Repair of Rectal Tare and Recto- 
urethral Fistula: Report of Six Cases. J. 
Urol., 33:643, June, 1935. 


Wintsch, C. H. : Treatment of Complex Rectal 
Fistulae. J. Am. Inst. Homeop., 28:537, Sept., 
1935. 


Foreign Body. Kraker reports a 
foreign body in the rectum and sigmoid 
consisting of a half pint whiskey bottle 
6% inches by 3 inches by 1% inches 
with a curtain cord and galvanized wire 
3/16 inch in diameter attached to the 
bottle neck. Posterior proctotomy was 
done necessitated because of wedging 
against the ischial spines. 

Manizade reports a foreign body 
v/hich resembled a malignancy by 
reason of the accompanying local in- 
flammation. 

Wakeley and Willway in one of 11 
cases reported where intestinal obstruc- 
tion occurred by gall stones state that 
a large gall stone lodged in the rectum 
and necessitated digital removal. 

Wyker reports a foreign body con- 
sisting of a cold cream jar 3 inches 
long, situated ZVz inches within the 
rectum. Laparotomy and sigmoid in- 
cision was done to remove it. 


Kraker, C. A, : Foreign Body in Rectum and 
Sigmoid. Am. J. Surg., 29:449, Sept., 1935. 

JIanixade, M. C.; (Clinical Aspects and Dif- 
ferential Diagnosis of Inflammatory Foreign 
Body Tumors Formed Around Chicken Bone 
in Sigmoid). Wien. Klin. Wchnschr., 48:1111, 
Sept. 6, 1935. 

Wakeley, C. P. G., and Willway, P. W. ; In- 
testinal Obstruction by Gall Stones. Brit. J. 
Surg., 23:377, Oct., 1935. 

Wyker, A. W. : Foreign Body in Rectum. .'iTn. 
J. Surg., 29:451, Sept., 1035. 


Hemorrhoids 

Whitehead Oporation. Szekely ad- 
vises the whitehead operation in cer- 
tain cases and discusses same. 

Calinich reviews 9 whitehead cases 
operated upon during the past 4 years 
and finds continence not perfect in 
some and yet concludes that this 
opei-ation should be done in severe 
cases. 

Injection Treat-Ment. Alley states 
that injection with quinine urea hydro- 
chloride is the method of choice but ad- 
vises against its use during the acute 
or subacute inflammatory stage. States 
that only 10% of his cases have the 
transitory pain or discomfort following 
its use. 

C a r doner discusses non-operative 
treatment of hemorrhoids. 

Vogel describes a syringe for injec- 
tion treatment with the plunger notched 
interlocking Avith a control spring to 
pei-mit gauging the dose with pharmac- 
ologic exactitude to the twentieth of a 
c.c. 

Chene and Dubarry advocate the use 
of 5% quinine urea hydrochloride as in- 
jection media and advise this treatment 
in uncomplicated cases in the vast 
majority of cases of hemorrhoids 
treated, 

Quigley describes an anoscope with a 
terminal light for direct visuallization 
and a slot to admit a 12 cra.-22 gauge 
needle to permit injection of hemor- 
rhoids under air inflation. The author 


REINFORCING THE DIET 
of the 

CONVALESCENT ULCER PATIENT 


The frequency of symptoms of undernutidtion in 
convalescent ulcer patients has prompted several 
recent studies of the ulcer diet in an attempt to 
find some means of reinforcing it. 

The conclusions draAvn from these studies are 
that (1) while the bland and comparatively fibre- 
free character of the ulcer diet must be main- 
tained, (2) greater emphasis must be placed on 
the inclusion in the diet of foods that are rich in 
their content of minerals and water soluble 
vitamins. 

These conclusions stress the value of Gerber 
strained vegetables in the ulcer diet. They are 
uniformly smooth products with a maximum of 
roughage removed. They are unseasoned. And 
they are prepared with air excluded, so that the 
valuable vitamins and minerals are conseiwed. 
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Shaker-Cooked Strained Foods 
STRAJXED TO.MATOES, GREEN BEA.NS, IlECTS, CARROT.«, 
PEAS, SPINACU, VEGETABLE SOUP, ALSO, 
STRAINED PRUNES .VND CEREAL. 

Professional samples gladly sent you at your request. 
Also a supply of booklets giving therapeutic-diet 
recipes to help patients icith the 
“palat ability'* factor. 


%- 


CKRBEU I'UODLCTS COMPA.NY, Dept. 3311, Frc.no, .i. .MFchig 
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ACIDOSIS or ALKALOSIS? 


prescribe KARO 

.^VciDs galore are normally formed in the 
body and eliminated— carbonic, lactic, phos- 
phoric and sulphuric. They are almost com- 
pletely neutralized by base from cells, in- 
tercellular fluids and blood plasma. The 
body fluids thus maintain the normal faint 
alkalinity of pH 7.4. 

But the defensive mechanisms of the body 
capable of preventing changes in reaction 
may be deranged in disease tvith conse- 
quent acidosis or alkalosis. Acidosis is 
associated with hyperpnea, diarrhea, dehy- 
dration, anoxemia, circulatory or renal in- 
sufficiency; alkalosis with excessive breath- 
ing, \'omiting 

Treatment of acidosis is designed pri- 
marily to correct the underlying cause. In 
most types, fluids and fruit juices with Karo 
are forced every hour. In cases associated 
with ketosis (except where it is a disturb- 
ance in carbohydrate metabolism, as in dia- 
betes mcllitus) 20% dextrose is given intra- 
venously at repeated intervals. In case of 
diabetes, insulin is given, by some authori- 
ties, simultaneously one unit for each gram 
of dextrose, until the condition is controlled. 

Treatment of alkalosis depends upon the cause.The most common variety in children 
IS that resulting from prolonged vomiting with loss of acid, salt and body water. No 
food is given by mouth except fluids with Karo, and saline intravenously. If alkalosis 
is the result of alkali administration in the presence of nephritis with poor kidney ex- 
cretion of salts, large amounts of fluids with Karo will favor excess base elimination. 
Alkalosis from excess alkali admini.stration is alleviated by forcing fluids with Karo. 

In both acidosis and alkalosis, Karo is a carbohydrate of choice in the emergency of 
treatment. Karo con.sists of dextrins, maltose and dextrose (with a small percentage of 

sucrose added forflavor), not readily fermentable, rapidlyabsorbed and effectively utilized. 


1 CAUSES 

OF ACIDOSIS 1 

EXCESSIVE ACID FOR.MATION 

Acid 

Disturbance 

Starvation 

Aceto'acetic 

Cyclic somiting 

B»hydroxybutyric 

Diabetes 

Ketogcnic diet 

Asphyxia 

' 

Intestinal intoxication 

Lactic 

Respiratory failure 

Shock 

Burns 

DEFECTIVE ELIMINATION 

Metabolite 

Disease 

Phosphate 

Nephritis 

Emphysema 

Carbonic acid 

Respiratory obstruction 
Myocardial failure 
Narcosis 


CAUSES OF ALKALOSIS 


EXCESSIVE LOSS OF ACID 
Hyperventilotion 
Tetany 

Cerebral lesions 

QQ 2 (respiratory center) 

H>stcria 
Excessive cryin{{ 
Vomiting 

HC J Pyloric stenosis 

Intestinal obstruction 

EXCESSIVE INTAKE OF ALKALI 
NaHCO 3 I in Pyelitis 

j in Nephritis 

J'rom Kugefmass’ "Ciinical Nutrition in 
Infancy and Childhood'* — [Lit>t>incott) 




Corn Products Consulting Service for Phy 
sicians is available for further clinical in 
formation regarding Karo. Please Address 
Coim Products Sales Company, Dept. D.N.ll 
37 Battery Place, New Yoi'k City. 



Akkrican Jorr.NAi. ok niGi:i;TivK Di«ka?es and NimiiTioN 


Every day or so 
new substitutes for 
TAUROCOL appear. 

They come and go, but 

TAUROCOL goes on 
. . . and on! 




(fOROCOt, I 


: tABUirii 

; uxATivt 
CATHARTIC 


TAUROCOL 

Taurocol Compound 

eo-Tourocoi 

.... Indicated for intestinal 
indigestion and aiito-intoxica- 
tion; early cirrhosis, and 
catarrhal and other forms of 
jaundice; or chronic constipa- 
tion due to hepatic insufR- 
ciency. 

The Paul Plessner Co. 

Dotrolt, Mich. 
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The Use of BILE SALTS 
is on the increase . . . 

So is TAUROCOL 


THE PAUL fLCSSMER COMPAMY 
3 't 5 Bfeefcljrn Ateitwf. 

ffutj rd of 

” Tdarets* Oift Sfttr Tdftfeft 

TdoftMl C««5-9uft* TifeUtt wilt 
d Irr— tnti. 

wUfdol 

' * Pleat* o-f freo Ctlelsdl Preofi 

r«f— » 

C.'.T ^ „ tt>!» 


and N 


For 25 Years 

the standard liy 
'vhich physicians 
have judfred 

BILE SALTS 


Send for free Clin- 
ical Uerord I'orms 
to he used in irastro 
intestin.al ^'ork. 


fli'iniH bettor c'cpo-'Uro nnil nioro aocur- 
rito bemorrhititlnl injection at tbo npico<t. 

Dksiccation Mimion. G. />. (■;rii?:nm 
doscribes an nmbulatorj- niotlioil !)}• do- 
."liccatinf: by use of the Oiidin coil. Com- 
plete loc.al nnc.sthesia is used. The in- 
ternnl hemorrhoids nro blanehed and 
the external hemorrhoids are dc.siecated 
around their b.a.ses to permit intestinal 
slouirhinir. 

Muco.sai. Kr-DUNriANCY and Hkmoi:- 
RHOIDS. In another very excellent p.apcr 
Diinirlii distinRui.shes between internal 
hemorrhoids and redundant mucous 
membrnne which he correctly states oc- 
cur.s not only in the hemorrhoidal zone 
but frequently may ri.se hiRli into the 
ampulla. The author by menus of a 
lone proctoscope injects hiKh into this 
area. lie also combines liRnlurc opera- 
tion with injection in corrcctini: inter- 
nal hemorrhoids. 

liiihioch injects interiinl hemorrhoids 
in the presence of fissure after nnesthe- 
tizinc it previously. 

ChahreyrouT Rives vaccine treatment 
locally or vnRinn!l.v for hemorrhoids. 


APc>, U. C.: Inl<»rnril HemorrhoM*: Trt^nf- 
mrnl liy Non-nurKlcn! Mrthfx!*. AVrtfMrLy 
J.. 3n:22^. Mny. IPUr., 

Cnlinirh. G.: ( wUh 

OprrntJon for HrmorrhoMs) . /rtifmfM. /. 
Chir., fi2;U5L June 1. n»3rn 
(’nrtloncr, PlnnnH, A,: (Nfin.Kurc{c*M Thrmpjr 
for }lrmorrhol<i<). AVr, ^y/rd. iW llnrcrtaniXt 
April. JOir., 

ChfthiTvroux : llrfifnl Vncclnntlond In Trmtmfnl 
of Hcmorrholdn). jjniTrUrn’mrd.. IBjOKi. 
Juno ir,. jpnr;. 

Chf-m*. r.. r.nc! T)tjlmrr>% J.: (Hrmorrliolilii nnd 
Behlrro^Inu Trcfttmrnl). J, dr Mrtf. dr r 
Jinrdraur, n2:Sr>V ID.1^. 

DnnlpN. K. A,: Tho II* morrholdn! 

IIa Hftdifftl Curr liy Sulimurou* Tnircllonn 
\KHh or without I.Irntun* Opcrwllon. Am. J. 
Ptarid. Ih’t. ntiff A'kfnf. 2 ‘.fill. n*H'.. I93S, 
Grnhnm, G. 1). : l)rR{rrn»Ion of llfmorrhohlR. 

Arrh. /Viy*. T/irrtipy. K. rT-fl. Pro., 1015. 
Qulrl<*>*» T. II.: Injection Trmtmrnt of 1Irm*>r» 
rhnliN. J. A. .V. A.. lO'.tiyr.v. \vVu 
ni«Moch, J. W.j Treatment of lutrrnnl Hrmor- 
rhoMf. Pntrtionrr. n<:G73. May, IMS. 

.‘rrrl rfy. J,.! (Thr Whllehrnfl Ormtlonj. 

;rr«frrtf/.L f. Chfr.. V. 1535. June 2^, 1P25. 
Vntrel. T. : finirrtinn Thrmpy of llemorrholdH). 
P'iVn. A7ir». lt*rfi»t*efir., June 2**. 1915. 


Nkuuoi/kiical and Infectious 
Anobectal SYNnnoMf:s 
Iltutrd prt‘,«onl,H ti very inlcrt'.ttinf: 
nrifl excellent paper on the various an- 
orectal (lisonier.s followinir or associ- 
ated u'ith dysentery, particularly that 
of amehin*»is. CulnneouH perineal nme* 
binniH he j^tnte'^ is probably fairly com- 
mon but difbcuU to din^;no«e. Hemor- 
rhoid t. norinnnl nbsces*^, fistula, .stric- 
ture and prolapse folIowiriK’ dyt^onterj' 
are di''vCU«M*rI from a .«;urj:ical point of 
\itnv. Cancor may be nimulaled by, 
may simulate, or may be n»?»iocinto<l 
V. !tb the dyrentery. 

Siniirtf eite^ n ca^e rntuladn-ano 
a‘ ’"ociatM *.vith rdattca '.ihirh ivan 
cttrrd by fi-ttuleclomy. 

report** *1 ca®***^ of pro<‘lalp:in 
fiipax ivnd cite; otherr* where a fiyn- 
<irorTW of jT*’riorlic iran*?ient, .•;pa<'m(vHc, 
r.rd fref|Ufntly violtnt anal nnd rf*clal 
pain not accompanied by r**nex »^yrnp- 
or anal f-ccurs. lie ly^liove*; 




THE VISE-LIKE GRIP 

of muscular spasm is relaxed by 

i IT ® 


Morphine often increases conlraclions, Ockerblad and Carl- 
son, for example, found thal morphine increased perisialsis 
in the human ureier. Paiienis with ureteral colic had renewed 
spasms of pain — ^worse than before — after morphine. {South. 


Med. Jour., 29:2, 166). 

Syntropan does not depress the pain centers in the cortex. 
It acts at the seat of the trouble; it overcomes the spasm, pro- 
vides real relaxation. 

Prescribe Syntropan in all spastic condiiions, such as gas- 
tro-spasm, nocturnal enterospasm, vesical and urethral 
spasm, dysmenorrhea, spastic colon, and spasms in the 
respiratory and circulatory systems. 


PACKAGES: Oral tablets^ in aluminum tubas containing 
twenty 50-milligram tablets. Ampuls in packages of six 
1-cc ampuls, each containing 10 milligrams. 

DOSAGE: For oral administration, 1 tablet (50 milligrams) 3 
or 4 times a day, or as required. For parenteral administration, 
ampuls (1 cc 10 milligrams) 3 times a day, or as required. 

*3'diethyl-amino*2, 2.dimotliyl-prop&nol oster of tropic acid. 


HOFFM ANN-L A ROCHE. INC»NUTLEY«N.J. 
/ 
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Ay.yr.icM; Joit.nai. ov Digestivk Dipkasv^'; and Nutkition 


In the DIET Durins PREGNANCY 
and LACTATION 



HORLICK’S 

THE ORtGtNAl MALTED MILK 

i.n <if much value (iurinfr the period of prcKnancy 
and lactalifin, as an aid not only in inaintaininjr 
the niothcr's strentrth and enerto'. hut also in help- 
ing tf) huihl stronj: l)ones and teeth in the devclop- 
irip child. It offer.s a simple way of increasing the 
caloric intake; providing extra iirotcins, carbohy- 
dratc.s vitamins A, I?, D and G and minerals, 
e.spccially calcium, phosphorus and iron. 

('‘•ed as a luncheon between meals, or as a table 
hecar.'UTe, and taken hot before retirinp, “Hor- 
lick’s" olfers readily .•issimilated, abundant nour- 
i‘*hment. It is sinijily prepared with v.-ater only, 
either hot or cold, or milk may he added when de- 
.-^ired. A heapinp tablespoonful added to a pln.ss of 
t>].'un milk, dotible.s tlie nutritive enerpy value of 
the drink. 

Ii! cii-'c there is in^uilicicnt brea.st milk, llorlick’s 
Maltfjl Milk supplies a satisfactory supplement in 
connection with the breast feedinp. 

f)r. n.'count f>f Ihoir ttfuer, f ' 

.Milk Tables,*! often 
Hh'ii other fo'xl's are ip.af- 
ei i tat-!'.-. The T-ablett, to It' <!!*- „ 

t lU'-'l in the sr.o-.ith. the 

-ntv' Tef'.arkab])' nouri-binc and 
d!i’«-‘;it>b- a* the j'ov.-drr 

ft rr;. They rrnvi-nient *-> c.trry 

while t"t tf rirr or tr.T.'e'in;::. . 

HorlicL's Malted Milk Corporation 

Rficinc, Wiicontin 



thi« due to siprnoid sp.asm and di!Tercntinte.« it from rectal 
notirnlpia n.<5 described by Albu, Gant and other.'!. 

Carter reports a similar case in a later i'isue of the 
same journal. 


Carter. H. K. ; Kr> ant? PtwIalcH FuxmT. 

Au;:. 17. Vj%%. 

Heart!. I*., Ilrntjccl, S.. hrtf! IHfP, N. T.; (Anor^^tr! l>r*<*nteri^ 
tKxtrlmHnir Hpctorrlmrra) of Surri^-aJ NaturfJ. limi:. 

Sttl. Chir. Ar VJn4tir}\\nr, ISllf/.;, May. 1?5S. 

Stt'llry, K. K. : SorntJ^a iWortdan to Fi«tu!a*in-an(b CtiVf. enJ 
M/ef., 45:ir.l. Auc.. m'j. 

Thnjt****^. T. K. II.: rnvtftlfria Tutrax: l.ltllr Known Kornt of I'aln 
In Rivtum. Ujfrrt. Auir. S. lU't';. 

PKOI.AI'.SK 

Hurt report.s a case of fixation of the colon to the broad 
litrament of the utoru.s combined tvitli a utero.sacrnl fixa- 
tion for prolapse. 

Miihlmy describes the injection of 70',! alcohol for the 
correction of anal and rectal prolapse, the protein precipi- 
tation, dohyilrntint: ami cauterixint,* cPect beintr respon- 
.siblc for the result pained. 

Schmidt describes an oripinal operative nictboil which 
he terms ‘‘pynccolopic” innsmueh as similar to perincor- 
fh/ipy, 11 trinnf,'!iUtr piece of nnorcctnl .sepmenf on the 
sacral side is excised and tlie lateral walls are united witli 
<Ieep silk sutures. 

F. C. Smith distinpuislies between prolapse and proci- 
ilential accordinp to the Mnrlin clnssification. 


Hurt, I’.: (J'rthlnpfi#* of Lowrr Cttlon in n rntient witJi AmiuH.ntion of 
the Hrelunj ; Oprrnti^r Trentment >. J. Ar Chir.. Sept., If*!'. 

Mdhlinv'. A.: CAnnI niif! Rretn! Prt'fnp-r itful It^t TreLtment. Murf.rn. 

Mr-K Wrhnftrhr,, SCtUf.n. July 10. imr>. 

SrhmHt. H*. T-r (Pri>1np«e of Anwi; Surtricnl Thempy). MrA. Writ, 
Mny 11. 103r,. 

Smith, r. C. : l*rotru*'lon‘< from the Anu<. /fee., Kew York, 

142:r»S*J. 1035. 


Dr. Ely Joins Stearns Staff 

rmlerick Stearns & Company announce the 
niipointnient of Lloyd L. ICly, M.l)., as medical 
ilircctor. 

Tlie mldition of Dr. Kly to the .scientifie .stair 
of this well known phnrmneeulical house i.s a 
definite step in tlic research and profc.ssionni ex- 
pansion which Mr. Frederick S. Stearns lias been 
fo.'-ferinp for the past several year.s. 

Dr. Ely i.s a prndiiiite of the Slate University 
of Iowa, and after his inlcraeship iirniiireil some 
valiialde clinical experience xvitli Dr. Frank 
.''milhies. famous Chienpo interrii'il and p.'i'lro- 
enterolopist. 

In addition to liis private practice in Chienpo, 
Dr. Ely also held tenchinp appointments at the 
medical .schools of Illinoi.s and Loyola. 

Alway.s interc-sted in diabetes and in the de- 
velopment of useful therapeutic apenls. Dr. Ely 
in joined tlie Lilly medical slafT, where in 

ItKil he I'ccame director of the Dejiarlment of 
Medical Therapeutics. Ub acute interest in dia- 
lietes and the recent advances by Frederick 
Stearns * Company in the development of more 
pnimisinp forms of insulin led him to join flic 
.«tnT of the latter ort:nniration. 

Dr. Ely has a wide nc<)uaintnnce svilh clinical 
invi'siipators and hi» a«’*('Cifitinn with Frederick 
St'-ams Co.T.finny is especi.aily siCTiificanl at 
this time, b<vaii«<' of the intcn'-e research nclivi- 
ties hf'inp c.srried on in the Stearns Scictilifie 
I.alioralories. 

l)r. Ely has U-i ti a memixT of the Chienpo and 
Indianapolis Medir.al S'x-ieties. tie* Iliinots and 
Indiana State Meflirat As'ix-iations. the Armrican 
.'•'edicn! A'-i-'fi.stie.n ,nnd the Soeifiy for the .Study 
of Internal S'-cr<!ion.-. 



VITAMINS IN CANNED FOODS 

V. VITAMIN G 


® By 1925. it was apparent that the anti- 
neuritic vitamin B of earlier investigators 
was in reality a combination of several vita- 
mins. In that year, Goldberger postulated 
the existence of a second vitamin associated 
with the so-called vitamin B "complex” 
ivhich he designated as the P-P or pellagra- 
preventive factor. Evidence has been offered 
tliat this factor— subsequently named vita- 
min G— exerts a specific action in the cure 
and prevention of human pellagra and a 
similar condition in experimental animals (1). 

Since Goldherger’s pronouncement, consid- 
erable research has been devoted to resolu- 
tion of the vitamin B complex and, what is 
equally important, to testing the specificity 
of vitamin G in the cure of human pellagra(2). 

The findings in the laboratory and clinic 
have not. in some respects, been entirely in 
accord (.3). 

As reports of further investigations appeared 
in the literature, it became clear that the 
vitamin B complex had been aptly named. 
At one time claims were made for the exist- 
ence of as many as eight factors in this com- 
plex (4). 

While later -work has reduced this number, 
■we knou- today that what has been consid- 


ered in the past as vitamin G is, in reality, 
a combination of several factors. A relation 
between experimental cataract and vitamin 
G has been described and, recently, another 
associated factor was postulated (5). 

The significance of these individual factors 
in human nutrition has not as yet been es- 
tablished. Ho'vvever, regardless of this fact, 
students of nutrition are agreed that we 
must provide for the inclusion of so-called 
vitamin G— admittedly a complex— in the 
daily dietary. It is also obvious that until 
more is known about the individual com- 
ponents of the comple.x, we must continue 
to depend upon present day bioassay meth- 
ods to determine the "vitamin G” potencies 
of foods. 

In this connection, many canned foods have 
been found by comparative studies to retain 
their original vitamin G potencies as mea- 
sured by methods now in common use (6). 

Investigators in the U. S. Public Health 
Service have described their values in the 
control of human pellagra (7). 

Commercially canned foods, therefore, may 
be used with confidence that they will supply 
amounts of vitamin G consistent with the 
amounts present in the raw food materials. 
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“ we know that in the infant and growing 
child alkali in excess of acid must be stored.” 


BUT 


Growth and Development of the Child, Part III, White Home Con- 
ference on Child Health and Protection, New York, ISSU, p. HIS. 


many diets are acid-forming 


A s pointed out in the Journal of the American Medical Association (Queries and 
Minor Notes, 103 :701, 1934 ) . most high carbohydrate foods of the artificial and 
refined types are. lacking in the basic elements. These basic ions, such as sodium, potas- 
sium, and calcium, are necessary for the neutralization and excretion of the various acid 
waste products of the body. Hence carbohydrates may be implicated in the occurrence of 
such an acid state by displacing other necessary food products fronii the dietary.” 

Ordinary cereals and cereal products, meat, and eggs — all produce an acid ash 
when burned in the body, yet they form the mainstay of the average diet. Although 
this preponderance of acid-forming foods is not definitely known to have great signifi- 
cance for the health of normal adults, a number of authorities advocate a basic or 
alkali-forming diet for children and pregnant women, 

INFANCY AND CHILDHOOD. "Alkaline diets are essential for infancy where growth is rapid," declares 
Shohl. He calcnlates the need as 10 cc. excess of 0.1 normal base per kilo per day.^ Babies fed on 
breast milk stored an excess of base over acid, the range beine from 31 to 56 cc. 0.1 N base per day, 
is the finding of the Committee on Growth and Development of the White House Conference on Child 
Health.* Lippard and Marples observed greater increases in weight of infants receiving basic diets 
as compared with controls on acid-forming feedings.* 

PREGNANCY AND LACTATION. Shohl states. "Pregnancy and lactation require additional alkali — a 
minimum of 150 cc. 0.1 N base per day."' Coons and associates, from acid-base balances taken upon 
normal pregnant women receiving basic diets, determined that the storage of basic substances was 
even greater than estimated by Shohl. “This may be some indication," they say, "of the magnitude 
of the maternal needs exclusive of fetus."'* 

As the chief alkali-forming foods are fruits, vegetables, and milk, the ordinary basic diet consisting of 
these foods is likely to be low in calories and often does not appease hunger. But Pablnm — the only base- 
forming cereal* — offers a way to add muffins, cereal, puddings and similar "filling” foods to the usual basic 
diet. Pablum, moreover, is richer than ordinary cereals in calcium, phosphorus, iron, and copper and 
supplies vitamins A, B, and G. 
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SECTION I— Clinical Medicine; Diseases of Digestion 


Pyrexia in Gastric Carcinoma" 


By 

HARRY A. SINGER, M.D.f 
and 

EREDERICK STEIGMANN, M.D.t 
CHICAGO, ILLINOIS 


F ever as a symptom tit carcinoma of the stomach 
is at present accorded little attention in treatises 
on gastric malignancy. Although stressed by the 
earlier writer^ since Wunderlich (1) in 1856 described 
the occurrence of pyrexia in malignancy, the modern 
authors of texts attach very little clinical importance 
to the presence of fever in carcinoma. Some authors 
speak of pyrexia in gastric cancer but give the subject 
merely fleeting consideration (Crohn (2), Smithies 
(3), Einhorn (4), Riegel (5), Nothnagel (6), etc.), 
whereas others fail even to-mention fever in carcinoma 
of the stomach (Aaron (7), Cheney (8), Boas (9), 
etc.)'. The reasons for relegating the symptom of 
fever to a^osition'of little or no import are quite ap- 
parent. Manj'; w'riters including a number of authori- 
ties.on the subject (Kemp 10), Eichhorst (11), Hem- 
meter (12), Gordon (13) consider fever in gastric 
carcinoma too uncommon to merit serious considera- 
tion from the diagnostic standpoint. Others (Bassler 
(14), Einhorn (4) take the position that fever, when 
it does appear, manifests itself too late in the course 
of illness to be of value to the clinician. 

Considering the fact that fever is hardly mentioned 
by most authors, one is surprised to learn how very 
common it is when a statistical study is actually made. 
Fenwick (15) observed pyrexia in one-third of his 
patients with gastric carcinoma. Freudweiler (16) 
obtained an incidence of 26% and Friedenwald (17) 
reported fever in 43% of his series of stomach cancers. 
Osier (18) makes the statement that fever occurs in 
from one-half to tivo-thirds of all cases of carcinoma 
of the stomach! In the last 1000 cases of gastric 
malignanc}' treated at the Cook County Hospital the 
incidence of pyrexia of substantial degree was found 
to be 35%. The above statistics should be suflicient 
to establish the fact that pyrexia is common in cases 
of neoplasm of the stomach. The current impression 
that fever appears late is generally but by no means 
invariably true. As a matter of fact, pyrexia may be 
the very earliest clinical manifestation of a gastric 

♦From tho Departnient of Medicine of the CJook County Hospital. 

TLate Associate Professor in Medicine, University of Illinois, Collese of 
Medicine and Attendinc Physician, Cook County Hospital. 

Dr, Sinper died Aug. 21, 193G. His death removes from the ranks of 
American Gasti^o-entcroloj^ists not only an erudite and chnrminjr 
individual, a preat clinician and tercher, but one who pave 
promise of advancing to the very front rank in his chosen field. 
Editor. 

{Instructor in Medicine, University of Illinois, College of Medicine and 
e Attending Physician, Cook County Hospital. 

Submitted August logff. 


growth and at times even the only one, the discovery 
of the tumor being a revelation of the postmortem 
table. It is this phase of the subject, viz., the occur- 
rence of pyrexia as an initial clinical symptom or 
sign of carcinoma of the stomach that we wish to dis- 
cuss and emphasize. Obviously, neoplasms arising in 
other organs or structures may announce their pres- 
ence by fever but not nearly so frequently as in gastric 
growths. Alt and Barker (19) in a follow-up study 
of 100 cases of fever of unkno\vn origin found that a 
number died of malignancy and of lymphoblastoma. 
Kintner and, Rowntree (20) made similar observa- 
tions. j 

Fever as a symptom of gastric carcinoma is of two 
types, (1) irregularly intermittent or remittent fever 
giving rise to the clinical picture of a septicemia of 
unknowm origin (2) more or less regularly intermit- 
tent fever associated with chills and sweats, simulating 
malaria. The greatest number of cases reported in 
which pyrexia was the initial symptom of a gastric 
cancer, belong to the septicemic group with only a 
small number (five) exhibiting the malarial type of 
paroxysms. The series of cases with the clinical 
picture of septicemia include the following instances: 
Archard (21) saw a patient in whom the only symp- 
toms of a malignant growth of the stomach were 
fever, rheumatic complaints, and edema of the loiver 
extremities. Bassler (14) observed a patient who 
entered the hospital because of the presence of fever 
of undetermined origin. In the course of a complete 
study, a gastric malignancy was found to be the only 
apparent cause of the pyrexia. Eusterman and Wilbur 
(22) desci-ibe a patient who consulted the Mayo Clinic 
because of septic temperature, cough, epistaxis and 
cervical adenopathy. This clinical picture, together 
with the discovery of ulceration in the mouth, led to 
the diagnosis of acute septic leukemia. The necropsy, 
however, disclosed a malignant groivth of the stomach 
which had metastasized to the cervical lymphnodes 
and brain. Freudiveiler (16) reports on two patients 
who entered the hospital because of fever of obscure 
origin and who later, while under obseiwation. de- 
veloped symptoms of malignant disease of the stomach. 
Kratschmer (23) studied for six weeks a young 
soldier who presented the picture of a mild sepsis with 
a soft, systolic apical murmur and a questionably 
palpable spleen. The correct diagnosis was not made 
until the patient died, when necropsy disclosed a 
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Fig. 1. Small, colloid, carcinoma of the stomach, the first 
clinical manifestation of which was acute suppurative peri- 
tonitis which proved fatal. Almost the entire carcinoma is 
included in the photomicrograph. The light spaces (a) 
represent colloid material formed by the malignant cells 
which are not visible with low power. The dark areas 
(b) consist of dense accumulations of polymorphonuclear 
and round cells. Infiltrated omentum (c) is attached to 
the serosa. No gross evidence of infection of the tumor 
was detected at autopsy. Magnif. x 4. 


carcinoma of the cardia of the stomach with metas- 
tases to the pancreas and adrenals. 

Of especial interest from the standpoint of fever in 
the symptomatology of gastric malignancy is Mas- 
selot’s (24) patient who for twenty-six months before 
she died suffered periodically from septic manifesta- 
tions. Various agglutination and other tests failed io 
uncover the cause of her sepsis. The idea of fever 
being produced by a silent neoplasm was so foreign 
that when an X-ray examination disclosed a defect of 
the pylorus, a gastric neoplasm was not seriously con- 
sidered. Later, however, when symptoms of gastric 
disease became obtrusive a laparotomy was performed 
and an inoperable tumor of the pylorus found. In 
this case mild gastric symptoms did not appear until 
a few months before the exitus. Portis (25) pre- 
sented a male patient of forty-six years, who entez’ed 
the hospital because of chills, fever, loss of weight and 
pain in the lumbar region in whom a gastric neoplasm 
with osteolytic metastases to the spine were found. 
Septicemia resembling that of typhoid fever was the 
main symptom in Rhea’s (26) patient with carcinoma 
of the stomach, while in Singer and Shabat’s (27) 
case the abdominal complaints were almost completely 
overshadowed by manifestations referable to a metas- 
tatic suppurative arthritis of the lower spine. Sepsis 
associated with alternating constipation and diarrhea 
was the only manifestation of a gastric carcinoma 
which had perforated into the transverse colon in a 
patient obaerved by Starkey-Smith (28). In our 
present series of four case.s reported in detail below 
the fever which initiated the symptomatology was 
-Septicemic in three. 

In .apite of the fact that malarial-like paroxysms 
are de&cribed in connection ^%ith malignancy of the 
stomach by nearly all authors who discuss at length 
the aubjcct of fever in gastric carcinoma very few 
illu.“itrative cases have been de.scribed. Hampeln (29) 
in 1S88 recorded in two patients recurrent attacks of 
cliilL, fever and sweats which persisted for several 
iramtii-, while gastric complaints appeared only several 


weeks before death. In each patient a malignant 
growth of the stomach was found at autopsy. Two 
other instances are reported by Rovsing (30). One 
of the patients had malarial-like paroxysms for nearly 
four years, before a carcinoma of the pylorus was dis- 
covered during the course of a complete examination. 
Resection of the tumor led to full recovery. The other 
patient manifested chills, fever and sweats for four 
and one-half months before gastric symptoms ap- 
peared. The latter led to the diagnosis of carcinoma 
of the stomach and subsequent resection with restora- 
tion of health. A fifth case reported by Singer and 
Shabat (27) was -that of an ex-sailor who because of 
chills, fever and sweats was thought to be suffering 
from malai*ia. The autopsy disclosed a suppurative 
arthritis of the lumbar spine with bilateral psoas ab- 
scesses. An ulcerating, medullary carcinoma of the 
stomach located in a silent area (greater curvature, 
mid-portion) was the only primary site of infection 
found to account for the purulent arthritis. In only 
one of the four patients in the present series in whom 
fever was the first clinical manifestation of gastric 
malignancy was the pyrexia associated with chills and 
fever of the malarial type. 

The first two patients in the foregoing aeries will 
be reported in detail. To conserve space only the bare 
essentials in connection with cases 3 and 4 will be 
mentioned. 

AUTHORS’ CASE REPORTS 

Case 1. H. G., a white man of 56, entered the Cook 
County Hospital, May 29, 1933, because of fever and weak- 
ness. According to the history the fever which began 
several weeks before admission was present daily but did 
not require the patient to take to bed. Two weeks previous 
to entrance following the exertion of cranking his car the 
patient experienced pain in the lumbar region. The back- 
ache continued and was present at the time of admission 
when a substei-nal pain was also mentioned. There were 
no other complaints. The patient enjoyed a good appetite, 
and was free fi-om epigastric pain, nausea and vomiting. 
At no time was there any digestive disturbance. The re- 
mainder of the history was essentially negative. 

Physical exammation disclosed a well developed and well 
nourished white male, not acutely ill, but apparently 
febrile. The temperature by mouth was 102° P., the pulse 
rate was 110 and the respiratoxy rate was 28. The systolic 
blood pressure was 130 mm. and the diastolic 80 mm. The 
head, neck and lung fields were found to be normal. Soft 
systolic murmurs were heard at the apex and at the base 
of the heart. The liver was felt two fingers breadth below 
the right costal margin. The spleen was not palpated. 
No epigastric mass was discovered. The back appeared 
essentially negative except for tenderness on percussion 
over the lumbo-sacral regions. No other changes of note 
were present. The Wassennann was negative, the blood 
chemistry within normal limits, and the urine essentially 
normal. A roentgenogram of the chest showed a slight 
infiltration in the base of the right lung. 

The patient, feeling quite improved with i-eference to 
his back insisted upon leaving the hospital on June 6, 1933, 
but I’eturned eight days latex*. During his second stay in 
the hospital the physical signs were essentially the same 
as those observed at the time of the first admission- The 
temperature varied generally from 98° to 102° F., but 
rose occasionally to reach 103° F. The pulse rate was 
rather rapid. The urine was again reported normal. The 
hemoglobin was found to be 57%, the erythroc 5 ^e count 
was 3,250,000, the white blood count 9,400 of which 72% 
were polymorphonuclear leucocytes, 22% lymphocytes, 4% 
eosinophiles, and 2% monocytes. An electrocardiogram 
was negative. An X-ray of the spine showed only slight 
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Fig. 2. An example of Infection In another colloid carci- 
noma of the stomach which ran a febrile course. The 
deeper layers of the gastric wall are Invaded by mucus- 
producing malignant glands which appear light. In asso- 
ciation with the neoplastic elements and extending beyond 
them are accumulations of cells of an Inflammatory nature 
which stain dark. Magnif. x 33. 

osteoarthritic changes in the lumbar rcRion. The Widal 
test was ncRativo, as was also the aRBlutination test with 
D. mcIHemis. A blood culture taken on Juno 21, 1933, 
yielded a pure Rrowth of streptococcus viridans. On June 
26, the spleen was found to be palpable. In view of the 
septic temperature, ffoneral malaise, palpable .spleen and 
positive blood culture, the diagnosis of subacute bacterial 
endocarditis was made. The patient again left the Cook 
County Hospital to enter a private institution. 

From the records of the latter it is learned that the 
patient entered there on June 29, 1933, with similar com- 
plaints and practically identical physical and laboratory 
obsen-ations. At this hospital the patient’s blood culture 
yielded again gram positive cocci. The patient was given 
several blood transfusions in the following four weeks 
■without producing any apparent improvement. Ho con- 
tinued to run a septic course and died about five weeks 
after entrance there ■with the antc-mortem diagnosis of 
subacute bacterial endocarditis. 

The necropsy performed a fe\s hours after death dis- 
closed the following significant changes. Along the pos- 
terior wall of the distal third of the stomach near the 
greater cuiwature was a diffuse, infiltrative lesion. The 
mucosal surface was a fungating one with many of the 
areas heaped up into nodular masses. The mucosa was 
superficially ulcerated, the wall of the involved portion 
markedly thickened and fiim. Many of the nodular areas 
were seen extending along the mucosal surface of the 
proximal one-third of the duodenum. Hero, however, no 
ulcerations were present and the nodular areas were more 
discrete. Along the anterior wall of the stomach, immedi- 
ately proximal to the fungating growth, the mucosa was 
thickened. The liver had numerous metastases and 
weighed 4,375 grams. The spleen was enlarged, weighed 
626 grams and had several metastatic nodules. Metastases 
Were found also in the retroperitoneal and mesenteric 
Ijrniph glands and in the omentum. The heart was essen- 


tially normal; its weight being 260 grams. The right 
upper pulmonary lobe showed a slightly calcified 
The anatomical diagywsis wasi Adenocarcinoma of the 
stomach with secondary ulceration; metastatic carcinoma 
of the lymph nodes, omentum, liver and spleen; old fibrous 
tuberculosis; cachexia. 

Case S. M. B., a Tuikish woman of 51 years of age was 
admitted to the Cook County Hospital, November 13, 1929, 
with the following history which was obtained fi'om her 
son. About one year prior to entrance, the patient noted 
an irregular fever and weakness. Later in the course of 
her illness pain in the left side of the upper abdomen ap- 
pealed. She entered a private hospital where X-rays were 
taken, but no diagnosis was made prior to her being dis- 
charged. No barium meal was administered. Her symp- 
toms continued unabated and the patient grew progres- 
sively w'cakcr. Five months prior to admission to the 
Cook County’ Hospital the patient developed a severe cough 
which was productive of a large amount of foul-smelling 
greenish sputum. This prompted her again to seek 
medical aid. This time she entered a hospital in connec- 
tion with a medical school where many tests were per- 
formed and many X-rays taken. The patient remained 
there for six weeks and because of lack of funds w'as sent 
to the County Hospital with the diagnosis of undulant 
fever (positive agglutination in dilutions up to 120) plus 
lung abscess. 

Upon entrance into the Cook County Hospital her com- 
plaints wore those of vague pains in the left side, fever, 
weakness, cough and expectoration of a fetid sputum. Her 
past history was essentially negative except for a “fever” 
which she had while in Turkey many years prior. 

The physical examination revealed marked emaciation 
and pallor. In the left upper quadrant there were tender- 
ness and a sense of resistance as from a mass. An X-ray 
of the chest was reported as negative. The blood serum 
gave an agglutination of only 1:80 with B. abortus and 
1:160 with B. tnclitcnsis. 

The diagnosis made by the junior interne, Dr. Melvin 
Afremow, was pulmonary' abscess caused by a malignancy 
of the stomach with abscess formation and rupture 
through the diaphragm. The patient grew rapidly worse, 
and died the third day after entrance before any further 
studies including X-ray- of the stomach could be completed. 

The necropsy was performed several hours after death 
by Dr. R. H. Jaffe from whose description the following 
relevant excerpts were taken. ' The basal portion of the 
left lung in its medial half is loosely adherent to the 
diaphragm. Near the anterior aspect of the diaphragmatic 
surface of the left lower lobe the pleura and diaphragm 
arc defective and a superficial excavation of lung paren- 
chyma is found 6 cm. in diameter and 1 cm. deep, lined by’ 
a well-defined membrane 1 mm. in thickness. On the an- 
terior surface of the fundus of the stomach, beginning 
just below’ the cardia and extending from the lesser to the 
greater curvature, is a large mucosal defect nine and one- 
half cm. in diameter. This mucosal defect leads into a 
large, supragastiic cavity. The W’all of this cavity is 
made up of the liver, and the upper pole of the spleen. 
The cavity is lined by soft, friable, and firmer cauli- 
flower masses. The sectioned surface of the w-all is dif- 
fusely white and opaque. The remainder of the gastric 
mucosa is smooth and covered by blood tinged mucus. The 
perigastric and peripancrcatic lymph nodes are enlarged 
up to 3 cm. in diameter, firm, smooth and w-hite.” 

The complete anatomical diag7tosis 7 cads: “Pungating 
medullary carcinoma of. the anterior w-all of the stomach 
with formation of a large perigastric cavity compressing 
the liver, extending thiough the diaphragm and into the 
left low-er pulmonary lobe; metastases to the peripan- 
crcatic and perigastric lymph nodes; focal, fibrinous ad- 
hesions between the base of the left lower pulmonary lobe 
and the diaphragm; erosion abscess of the left lower 
pulmonary lobe; severe brow-n atrophy of the myocardium. 
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passive hyperemia and edema of the lungs with compen- 
satory emphysema of the anterior portions; anemia and 
fatty changes of the liver; fibrosis and slight inflamma- 
tory softening of the spleen; anemia and ar;terio-sclerosis 
of the kidneys; bloody intestinal and gastric content; 
senile involution of the internal genitalia; edema of both 
lower extremities and of the labia majora; advanced 
emaciation.” 

Case S. G. B., a white male of 63, experienced a con- 
tinuous, low-grade fever unaccompanied by any local 
symptoms. He had been treated for a grippal infection , 
by his local physician in Gilman, 111., without any apparent ■ 
improvement. He consulted Dr. Adolph Kraft of Chicago, 
who referred the patient to one of us. (H.A.S.). The 
initial examination in October, 1930, yielded no significant 
diagnostic information. The patient who had not planned 
to stay in the city agreed to return to Chicago in a short 
time for obseiwation and study. He did not return how- 
ever, until six months later at which time the additional 
sjrmptom of sharp, knife-like pain felt in the region of 
the left shoulder, and synchronous with respiration was 
elicited. No physical signs of pleuritis or other chest 
pathology were obtained. 

On the basis of the hi.story of fever of obscure origin 
and indications of irritation of the diaphragm probably 
from the peritoneal side a diagnosis of carcinoma of the 
cardiac portion of the stomach with secondary infection 
was made. An X-ray of the stomach %vith the aid of a 
barium meal disclosed an extensive filling defect involving 
the proximal end of the stomach. 

_ After a lapse of a few weeks, digestive disturbances con- 
sisting of belching, bloating, and epigastric heaviness ap- 
peared. The shoulder pain became associated with chest 
pain which overshadowed the dyspepsia and caused con- 
siderable suffering. The fever persisted while loss of 
weight and .strength was becoming quite apparent. The 
patient grew progressively worse and died at home eight 
months after the appearance of local symptoms and six- 
teen months after the onset of fever. No autopsy was 
performed. 

^ Case U- F. S., a white male of 54, a gardener by occupa- 
tion, was in ^ the habit of spending his annual vacation 
during the winter in the southern part of the country* In 
1934, he chose to spend his holidays in Hot Springs, Ark. 
He felt quite well during his vacation but soon after re- 
turning to his home in Oak Park, 111., early in February, 
l.)uO. he experienced chilliness, feverishness and general 
weakness. He consulted his family physician who diag- 
nosed “flu” and advised him to remain in bed. At the end 
of two weeks instead of recovering, paroxysms of chills, 
fevei and sweats occurred. The family physician was 
again summoned^ and ascribed the illness to malaria and 
administered quinine. Following ten days of quinine 
therapy the paroxysms became less frequent and the 
patient felt somewhat improved. The improvement, how- 
ever, was only of limited duration, for chills, fever and 
■sy.-eats returned with increased frequency and intensity. 
Up until June 15, 1934, the patient had had no specific 
complaint referable to the gastro-intestinal tract except 
perhaps for lack of appetite. The anorexia had been at- 
tributed to the fever. On Juno 15, however, the patient 
complained of severe upper abdominal pain which rapidly 
became diffuse and failed to remit even after medication 
prescribed by his physician. He developed vomiting, dis- 
tention and obstipation and his general condition grew 
progressively wor.se. On June 17, he appealed to one of 
his employees Dr. 0. C. Nel.^-'on, who felt an epigastric 
nu'ws and recognized the pre.sence of a diffuse peritonitis. 
l>r. Nelson advi.'-red the patient to enter our .semdee at the 
University Hospital where the patient died the following 
day. 

The ri-cropay disclosed an ulcerating, necrotizing medul- 
lary c.ircinoina of the stomach with perforation through 
the necrotic portion of the neoplastic ti.s.sue and 


an acute diffuse fibrinopurulent peritonitis. There was no 
focus of infection in the body other than the infected 
gastric malignancy. 

COMMENT 

The causation of fever in gastric malignancy is at 
present a matter of conjecture. Some authors con- 
sider absorption from the tumor the principal factor 
in the production of pyrexia. Wassiljeff (31), who 
reviewed the literature up to 1895, arrived at the con- 
clusion that fever in carcinoma may be due to absorp- 
tion of tumor cell-production from either breaking 
down (retrograde metamorphosis) or growth and dis- 
semination. Wassiljeff looked upon the fever as an 
index of the rapidity of the growth and spread of the 
carcinoma. Gordon ' (13) twenty-five yeai's later ex- 
pi-essed a similar opinion, viz., that fever was due 
chiefly to rapid growth arid multiplication of carci- 
noma cells and spoke of “gi’owth fever” as contrasted 
to “complication fever.” Hemmeter (12) who con- 
sidered fever of rare occurrence in gastric carcinoma 
believed the pyrexia a consequence of autointoxication, 
Eichhorst (11) was also of this opinion. Alexander 
(32) spoke also of carcinoma fever independent of sup- 
purative complications as abscess, etc. Other authors 
emphasized septic complications due to secondary in- 
fection of the carcinoma (Finlayson (33), Muller 
(34), Crohn (2)). Achard (21) listed a number of 
local, regional and metastatic infectious lesions origi- 
nating in gastric carcinomas. A third group of authors 
did not stress any specific etiology in the causation of 
fever but mentioned both absorption from the carci- 
noma or its products and secondary- infection (Osier 
(18), Smithies (3), Freud%veiler (16), Bassler (14), 
Kemp (10)). 

Our own investigations lead us to doubt that auto- 
intoxication furnishes an explanation for the frequent 
fever in gastric carcinoma. With regard to absorp- 
tion due to rapid multiplication and dissemination, it 
is a daily observation that the extent and rapidity of 
growth of the neoplasm bears no relationship to the 
presence or absence of fever. We, among others have 
observed a con.siderable number of small carcinomas 
accompanied by fever where the rate of growth was 
minim'al and the extent of spx’ead negligible. The 
case of Rovsing (30) cited above in which the tumor 
was strictly localized' and resectible after four years 
of fever speaks strongly against the occurrence of 
“gi'owth” fever in gastric malignancy. In connection 
with absorption from breaking down of malignant 
tissue, however, it is quite conceivable that pyrexia 
may develop where rapid and continuous destruction 
of cells occui's. In the use of radiotherapy for the 
treatment of hyperplastic and neoplastic growths a 
brief period of pyrexia is a more or le.ss regular con- 
sequence. It is hardly likely, though, that spontaneous 
retrograde metamorphosis even begins to take on the 
proportions of artificial de.struction and if it does so, 
that extensive cellular degeneration is as prolonged 
and persistent as is the fever of gastric malignancy, 
Fui'thermore, one observes clinically ma.ssive tumors 
with extensive degenerative changes where fever is 
completely lacking. One is forced to conclude, there- 
fore, that the autointoxication theoiy was invoked not 
because of anj’^ scientific or clinical evidence but on 
account of the failure to identify any demonstrable 
cause of the fever. ' 

A study of post-mortem material lends support to 
the belief that the fever in gastric carcinoma is in 
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Fig 3. An ulcerating carcinoma of the stomach associated 
with septic manifestations. The invading carcinoma celis 
which are iarge and deepiy stained are found in association 
with collectlonB of poiymorphonuciear leucocytes which are 
microscopic abscesses. Macroscopic signs of infection were 
not apparent to the prosector. Magnif. x 50, 

general due to infection. If one observes the character 
of the neoplasm which is so frequently associated with 
pyre-xia he will notice that it is medullary in type and 
frequently ulcerated. The gross suppurative lesions 
which complicate gastric carcinoma are too well known 
to require more than mere mention. They include in- 
fection of the tumor itself, bacterial invasion of the 
gastric wall (phlegmonous gastritis), perigastric ab- 
scess, purulent perigastric lymphadenitis, and distant 
metastatic, suppurative lesions as in the bones and 
joints. As pointed out elsewhere (see Singer and 
Shabat (27)) a purulent bone or joint of obscure eti- 
ology in a middle-aged or an elderly individual should 
lead to an investigation for a silent carcinoma in the 
gastio-intestinal tract and most especially m the 
stomach 

When gross suppuration is absent a careful micio- 
scopic study generally discloses a portal of entry in 
the stomach for bacteria. The ulceration may be in- 
conspicuous and seen only with the aid of the micro- 
scope. That pathogenic organisms enter the systemic 
circulation through the defective area is attested to by 
the subjacent zone of inflammatory reaction. In most 
instances the infiltrated polymorphonuclear leucocytes 
are more or less intact (Figs. 1, 2). In a few cases, 
however, liquefaction necrosis occurs and minute in- 
tramural abscesses develop (Pig. 3). The occurrence 
of systemic invasion by bacteria in the absence of 
gross suppuration has been known for many years. 
Hanot (36) referred to a septicemic form of gastric 
cai-einoma in which positive blood cultures were at 
times obtained during life. Fromme (36) explained 
in 1907 that “due to mechanical damage of the carci- 
noma, large lymph routes are opened and numerous 
bacteria are introduced into the lymph glands, the bar- 
riers of which become overwhelmed.” The microscopic 


demonstration of ulceration surrounded by an inflam- 
matory zone merely offers further evidence to the 
assumption that the portal of entry is located in the 
new-growth. 

It was, and still is, generally believed that the pres- 
ence of fever in gastric carcinoma adds greatly to the 
gravity of the prognosis. This view was fully justified 
before gastric resection was more or less universally 
feasible since the sepsis if unchecked frequently pro- 
duces death before the carcinoma has exerted much 
influence upon the patient’s general health. However, 
in this day of advanced surgical development the 
opinion that fever in the words of Einhorn (4) "is 
always a bad omen” is hardly tenable. The prognosis 
is dependent chiefly upon the operability of the neo- 
plastic growth since the successful removal of the 
tumor as in the two cases of Rovsing (30) eliminates 
the focus of the sepsis. The bulk of the tumors which 
ulcerate and permit entrance of bacteria into the tis- 
sues and lymphatics and thence into the blood stream 
are soft, polypoid growths which protrude into the 
gastric cavity. These intralumenal growths are not 
infrequently attached to the gastric wall by a relatively 
narrow pedicle and free from extensive metastases. 
Hence they lend themselves admirably to complete ex- 
tirpation. The dense, scirrhous carcinomas, which do 
not tend to ulcerate and become secondarily infected, 
exert their growth energies in contrast to the medul- 
lary tumors toward extension along the wall of the 
stomach and into the extragastric structures rather 
than into the lumen. These scirrhous grmvths are 
generally unaccompanied by fever but yet are notori- 
ously unfavorable cases from the standpoint of both 
resection and recurrence. Fever in carcinoma there- 
fore should not be considered an ominous sign for it 
may lead to early recognition and timely removal of 
the growth. 

SUMMARY AND CONCLUSIONS 

The symptom of fever in gastric carcinoma is ac- 
coi'ded but little attention in texts and in medical 
literature. The reasons generally given are twofold. 
In the first place, pyrexia is considered to be infre- 
quent in occurrence and secondly its appearance takes 
place too late in the course of illness to be of value for 
purposes of diagnosis. 

Statistical studies indicate that fever is of quite 
common occurrence for the incidence of pyrexia in 
gastric malignancy is approximately 35%. Further- 
more, attention to clinical histories shows that in a 
certain (although very small) percentage of cases, 
fever constitutes the initial and at times the only 
clinical manifestation of the growth. 

Four cases of gastric carcinoma are presented in 
each of which the initial clinical symptom was fever 
and its concomitants. The first case was diagnosed 
clinically as subacute bacterial endocarditis, the second 
case as undulent fever and lung abscess, the third as 
malaria, 'and the fourth was treated for influenza. 

The etiology of the fever in gastric carcinoma is in 
general secondary infection. Where gross ulceration 
of the growth and apparent suppuration are lacking, 
careful search almost invariably discloses microscopic 
defects of the surface of the growth. About these 
ulcerative sites evidence of marked inflammatory reac- 
tion is seen. The zones of inflammation are at times 
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purulent indicating that bacteria find entrance through 
these portals to reach the blood stream. The prognosis 
in gastric cancer is not necessarily rendered ominous 
by the presence of fever. 


In cases of fever of obscure origin occurring in in- 
dividuals of carcinoma age, roentgen search for a 
silent malignancy, pai-ticularly of the stomach, is 
indicated. 
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The Prognosis in Regional Ileitis" 

By 

BURRILL B. CROHN, M.D. 

NEW YORK, NEW YORK 


¥ N the last four years a considerable literature has 

appeared centering around the subject of inflamma- 
tory le.sions of the small intestine, particularly the 
ileum. Undoubtedly the publication of the paper by 
Crohn, Ginzburg and Oppenheimer (1), in which a 
clinical and pathological description, as well as a name, 
was given to the disease, helped to focus medical at- 
tention on the susceptibility of this segment of the 
intestine to inflammatory lesions. 

The predilection of the terminal ileum as a focus of 
granulomatous inflammation was pointed out, and the 
significance of both e.xternal abdominal wall fistulae 
and internal visceral fistulae was emphasized. In this 
earlier paper based upon 14 examples of the disease, 
the low-grade chronic course and benign outlook wei’e 
predominant; occasional cases with the late feature of 
.small intestinal obstruction due to cicatrization were 
mentioned, those latter representing attempts at spon- 
taneous healing. 

In a later paper (2) it was recognized that this very 
type of benign inflammatory granuloma could involve 
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the jejunum as well as the ileum, a fact which had 
already been observed by Harris, Bell and Brunn (3), 
as well as the occasional familial occurrence of the dis- 
ease in more than one member of a family. Rarely, 
coinbined forms of the disease have been noted (4) in 
which both ileum and colon have been involved. The 
true interpretation of this type of extensive ulcerating 
granuloma is still open to interpretation. True ileitis, 
terminal ileitis, very i*arely involves the colon, though 
in my experience I am willing to recognize such types 
of complicated involvement. 

Dr. A. A. Berg, who has operated upon a large 
number of cases, takes a different view, holding that 
all such cases are instances of disseminated ulcerative 
colitis with extension into the ileum, essentially 
“right-sided colitis” with incidental overriding of the 
ileo-cecal valve and a superficial atypical involvement 
of the mucosa of the terminal ileum. The last word 
has not yet been said on this subject. Both views may 
likely be correct. Suffice it to say at this moment that 
the success of A. A, Berg in extensively resecting 
these slowly extending types of “right-sided colitis” 
has demonstrated the fact that the ileum is almost 
universally involved in that unusual type of disease. 
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The experience of other authors on the topic of 
ileitis as represented in current medical literature has 
confirmed our first impressions and has amplified and 
added some interesting features. Bockus and Lee (5), 
Mixter (6), Colp (7), Clute (8), Brown, Bargen and 
Weber (9), Cushway (10), Jackman (11), Powers 
(12), Green and Pompen (13), Erdmann (14), Feisen 
(16), Golob (16) among others have all described 
t 5 -pical and illustrative examples of this recently 
recognized pathological process. Probstein and Gruen- 
feld (17) have urged the acute aspect of regional 
ileitis; Kantor (18), has described its roentgenolo- 
gical appearance, giving it the apt title of the “string 
sign,” At the German Surgical Congress in 1933 the 
operative experiences of Fischer, Liihrmann, Finsterer 
and von Haberer were extensively discussed (19). In 
a recent paper read befoi-e the American Gastro-enter- 
ological Association, A. A. Berg gave his first exten- 
sive report on the surgical treatment by resection of 
32 cases of regional ileitis. 

That the disease is wide-spread and universal would 
appear from the extensive literature which has ap- 
peared in the medical files. Besides the American 
publications, which geographically cover the United 
States and Canada, Great Britain, Germany, Hol- 
land and Belgium have already contributed typical 
examples. 

Aside from the suggestion of Feisen (15) that bacil- 
lary dysentery plays a role, no suggestions as regards 
etiology have been advanced. 

Just this month Koster (20) has added 17 cases of 
his own, confirmed bj' operation. He has also discus- 
sed in an interesting way the clinical features and the 
prognosis of 127 cases culled from the literature and 
posed some interesting queries. 

In a disease the course of which covers usually 
many years, four years of experience and observation 
is obviously too short a period to allow of safe deduc- 
tions regarding the ultimate prognosis and the optimal 
type of treatment. In its most usual form the disease 
extends slowly over a period of years with low-grade 
temperature, mild abdominal cramps, moderate diar- 
rhea and with a slowly progressive loss of weight and 
an advancing anemia. 

But several interesting questions suggest them- 
selves. Among these may be mentioned the following : 

1. What is the outlook for cases which have un- 
dergone radical resection? 

2. Is a palliative surgical procedure, such as a 
short-circuiting operation warrantable, and 
what is its ultimate prognosis? 

3. What is the proper procedure in the acute ty'pe 
of ileitis? 

4. What happens to the case of regional ileitis if 
no operation is performed? 

Final answers to these queries are at this time out 
of the question; more time, more experience and a 
more diversified study by various internists and sur- 
geons are prerequisites to definite conclusions. 

However, my experience with, to date, 68 personally 
observed cases, justifies the discussion of these vai-ious 
open issues. 

1. Radical Resection: It is a pleasure to acknowl- 
edge the capable surgical cooperation of Dr. A. A. 
Berg, who not only operated and resected the very first 
cases observed at our hospital, but whose recent report 
on the successful excision of 32 cases represents the 
greatest surgical familiarity and the widest experience 


known to us at this date. The type of operation advo- 
cated by Berg is a wide resection of the diseased 
process in the ileum, together with the cecum^ and 
ascending colon; an anastomosis between the residual 
ileum and the proximal transverse colon is established. 
The extent of resection of the ileum is determined 
(according to Berg) by the degree and latitude of 
mesenteric lymphyadenopathy, since the enlarged suc- 
culent lymph nodes in the mesentery are the surest 
guides to the extent of the inflammatory process in 
the ileum. 

Thli-ty-two cases with one surgical death probably 
represents the optimum result as judged by the ex- 
perience of a mature and capable surgeon. 

The post-operative functional result is good. The 
shortened alimentary tract predisposes to intestinal 
movements which are somewhat greater than normal; 
2 to 3 daily defecations are the rule, but cramps and 
urgencj' are absent; a great gain of strength and 
weight and hemoglobin is universal. Recurrences 
are not reported by this author. 

Where long segments of the small intestine are re- 
moved, frequent defecations of normal intestinal for- 
mation may take place, though these are not asso- 
ciated with recurrences of ileitis. In the course of 
a few months the stools slowly solidify and form, ap- 
proaching the semblance of semi-solid defecations. 

Fistula formation as a post-operative complication 
does not appear. Both small and large intestine, in 
the presence of benign inflammatory processes, seem 
to tolerate extensive resections with little shock and a 
very low mortality rate; this in contrast to the high 
risk of any operative procedure where malignancy 
exists. 

In competent hands, a clean and wide resection of 
the diseased segment of the ileum seems to constitute 
the summation of most desired procedures; the type 
of anastomosis, w'hether to ascending, transverse or 
even sigmoid colon, seems to be comparatively imma- 
terial. The operative risk being overcome, the ulti- 
mate prognosis in this type of chronic ileitis is ex- 
cellent. 

Perhaps the risk of operation could be reduced by 
a two-stage operation, doing the anastomosis at the 
first, and the resection at the second. 

2. The Acute Type of Ileitis; Cases with acute 
onset, with a history of less than 4 months, are not in- 
frequent, though besides the rule. In 7 instances the 
symptoms varied from 2 weeks to 4 months, often with 
high temperature, vomiting, diarrhea and occasional 
collapse. It is interesting to note that in 3 of these 
7 cases, obstructive symptoms were already present at 
the time of the operation, indicating that within a few 
weeks, the entire gamut of inflammation, exhaustion, 
diarrhea, fistulae formation and stenosis may be run. 
Obviously, the prognosis is altered by the severity and 
the rapidity of the course of the disease. Two of these 
patients died; one of these cases had occurred' in 1928 
before the nature of the disease was known, no opera- 
tion being performed. He developed many fistulae 
to the abdominal wall, to the colon, to the bladder, and 
to other segments of the ileum, as well as a localized 
peritoneal mass, all within eight weeks. 

The other fatal case followed an attempt at resec- 
tion, death taking place one week later as a result of 
exhaustion. Five cases survived resection in the pres- 
ence of the acute lesion; all have remained well. Pallia- 
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tive attempts at drainage, or of appendectomy, or of 
skillful neglect seem useless. 

However, in the very recent paper by Koster (20), 
he has operated upon six cases of acute ileitis in all 
of which he dropped the involved ileum back into the 
abdomen without attempting resection. At the time 
of his writing he reports that the patients are ap- 
parently v/ell; there is no statement of the duration 
of obseiwation since the time of operation. I know of 
two other cases of acute ileitis which was dropped 
back into the abdomen several years ago, and which is 
apparently doing well. I believe the issue is still open 
as to whether an acute ileitis can spontaneously re- 
solve.. 

It is obvious that resection, even in the acute phase 
of the disease can be successfully accomplished with- 
out too much risk. On the other hand, the cautious 
surgeon may exercise good judgment in not attempting 
resection at this stage. He may well be guided by the 
subsequent course of the case since spontaneous 
resolution may be complete, or it may be partial, or 
the case may immediately face complications, where- 
upon a second operation, and now a resection, becomes 
mandatory. 

3. The Prognosis of Palliative Short-Circuiting 
Procedure: Many surgeons have attempted to relieve 
or cure the disease by anastomosing proximal healthy 
ileum to healthy colon, thus short-circuiting the lesion 
and rerouting the intestinal content over normal 
mucosa. Studying the records of 16 such cases, leads 
to conflicting reactions. In nine of these sixteen cases 
the anastomotic hook-up failed to cure the disease or 
alleviate the symptoms. Eventually, radical resection 
was forced, in 3 instances with fatal issue. On the 
surface, it would appear that palliation is not only 
futile, but in addition increase the risk of subsequent 
operation. 

On the other hand, I have, by courtesy of both Dr. 
Richai'd Lewisohn and Dr. Ralph Colp, knowledge of 
6 cases of ileo-colostomy for extensive and severe in- 
stances of ileitis. These cases have all been operated 
within the last year or two years; most of them seem 
to be doing well, that is, gaining in weight and 
strength with disappearance of local masses and sub- 
sidence of the severe diarrhea; occasional mild cramps 
and diarrhea persist in some of the cases. 

It is much too soon to try to evaluate the ultimate 
benefit of such a procedure. That short-circuiting fre- 
quently fails, there is no doubt; the study of previ- 
ously operated cases is testimony to its inefficiency. 
That it may also at times suffice to cure must remain 
an open question for the time. 

In the article by Koster (20), there is a discussion 
of the benefits of short-circuiting operations with a 
review of the immediate results in 15 of such pro- 
cedures. These cases were culled from among the 127 
cases reported in the literature, not all of which are 
true ileitis. In 13 of these 15 cases the short-circuit- 
ing seemed to alleviate the symptoms, a rather promis- 
ing outlook. However, no follov.’-up should ever be 
attempted from an analysis of cases in the medical 
literature since the publication of a case does not end 
its life history; recurrences are still conceivable even 
after supposedly successful and closed cases of side- 
tracking. It is plausible that shortcircuiting a severe 
lesion may for the moment benefit the patient causing 
the disappearance of inflammatory masses and im- 


proving the patient’s general health. However, the 
ultimate prognosis is, to my mind, still in doubt. 

The risk of a palliative short-circuiting operation is 
small, the risk of resection somewhat greater. Of the 
latter, thie end-result is almost assured of satisfaction. 
But if a short-circuiting anastomosis can relieve symp- 
toms and cause great gain of weight, it must be con- 
sidered as a possible satisfactory operation and be 
given due time and due consideration before ;it will 
achieve its true evaluation as a therapeutic procedure. 

4. Unoperated Cases — The Ultimate Prognosis? 
Seventeen cases of ileitis in which no direct operative 
interference has been practiced are now under obser- 
vation. The diagnosis has been satisfactorily estab- 
lished- and confirmed by clinical means aided by 
roentgenography, or as in five cases, by exploratory 
laparotomy. In these latter instances the lesions was 
accidentally found in the course of an appendectomy 
or a cholecystectomy. Either unfamliarity with the 
lesion, or surgical caution, or apparent good judg- 
ment dictated a policy of skillful neglect, and the 
lesion was left undisturbed. Obviously the first 
question which is posed is. Can ileitis heal itself? 

Is spontaneous resolution without stenosis possible? 
Oi% failing a natural cure, what is the life history 
of the process? What is its rapidity of advance, 
and when do complications (fistulae, perforations, 
stenosis) occur?. Seventeen eases followed for 1 to 
3 years cannot afford satisfactory answers to these 
interesting queries at this early date. 

Three of these seventeen cases went on to a fatal 
termination as determined by autopsy; all died of peri- 
tonitis and exhaustion. Another unoperated case had 
to be resected after two years because of a rapidly 
downhill course with fever, diarrhea, mass formation , 
and obstruction. 

Four of these cases without operation are seemingly 
doing well, gaining weight slightly, showing an occa- 
sional slight tendency to diarrhea, but no real abdom- 
inal distress and no loss of efliciency. Considering 
how often in the anamnesis of cases of regional ileitis 
we obtain a description of mild pain and diarrhea 
dating 10 to 15 years back, it is not surprising to note 
in these few cases an apparent standstill of the process 
following exploratory laparotomy. I strongly suspect 
that these cases will eventually fonn fistulae, a mass, 
or become obstructed, though it take years for that 
eventuality. 

And yet, scientific precision and clear thinking re- 
quire one to maintain the premise that a complete 
re.storation ad integrum is within the possibilities of 
nature. 

Another four of these 17 cases (unoperated) are 
obviously not improving ; the symptoms of mild bouts 
of diarrhea and cramps continue, associated with 
fluctuating slight loss or slight gain of weight. Of 
these cases I feel that the "writing on the wall" is 
clearly legible. The remaining cases are lost to the 
present follow-up, but will, I hope, because of their 
value for study, be recaptured. 

The problem of treating ileitis by medical palliation 
can be hardb’’ more than stated ; in the fulfilment of 
time and of study lie the answers. Premature assump/ , . 
tion may lead to erroneous conclusions. This event 
ality is %vell illustrated by a recent experience 
patient who had been explored but not resected, 
well for two years, so well that he was considv- 
instance of spontaneous cure. Acciden';;'^ 



Ckohn — The Prognosis in Eegional Ileitis 


739 


chance he was discovered in another institution where 
he had been operated upon in an emergency for small 
intestinal obstruction, and a segment of diseased term- 
inal ileum resected. 

A non-roughage diet seems to benefit ileitis cases. 
Pain, distress and diarrhea are all relieved when the 
patient is put on a strict non-roughage diet with 
pureed vegetables and fruits. 

One of my cases of diffuse ileojejunitis was, because 
of the wide spread process, considered a poor surgical 
risk. She has lost all her symptoms and gained 25 
pounds of weight in a few months, the only form of 
therapy being the insistence upon the elimination of 
roughage from her diet. Other cases have similarly 
showTi definite clinical improvement on this form of 
therapy. 

There is no medicinal treatment of this disease. 

Since obviously two years of complete normalcy of 
S3Tnptoms can simulate good health, then much more 
time must elapse before final conclusions can be drawn. 
Perhaps it will be as with ulcerative colitis: who can 
say when a case is cured, and who insure against a 
possible recurrence, no matter how long the freedom 
from symptoms, except where radical resection has 
been performed? 

5. Fatal Cases: In a disease as apparently as 
benign as regional ileitis, it would be interesting to 
analyze the deaths that occurred in our experience or 
are known to have happened in cases whose course has 
been followed. I know of eight such deaths, three of 
which occurred without the aid of surgery; five deaths 
followed attempts at surgical procedures, usually with 
resections. In the three unoperated cases, death re- 
sulted from diffuse or localized forms of peritonitis, 
the formation of an extensive suppurative mass, or as 
terminal inanition and exhaustion usual with the for- 
mation of multiple fistulae. It is fair to say that had 
these cases been recognized in time, operation would 
have had a fair chance of success. Careful watch- 


fulness in the face of a spreading and exhausting pro- 
cess availed not at all. 

The post-operative deaths also yield interesting 
data. One case was resected by a general practitioner 
who should better have known his own limitations. 
One was an extensive resection of all of the ileum and 
much of the jejunum; the case had passed as one of 
non-tropical sprue for some time; the risk of opera- 
tion was realized at the moment. Two of the remain- 
ing cases were complicated by previous anastomoses 
and short-circuiting operations. In the eighth case 
death resulted from post-operative exhaustion compli- 
cated by the development of a psychosis of a violent 
nature. In most of these cases, the fatal issue might 
have been avoided by earlier operation when the un- 
favorable trend of the case should have been recog- 
nized, and possibly better by a direct attempt at resec- 
tion rather than palliative surgical procedures. Break- 
ing down the mortality figures, it will be seen that of 
17 cases not operated upon, 3 died (17.6%), while of 
61 cases operated, 5 died (9.8%). In spite of the ex- 
tent of the procedure, the risk seems twice as great 
when surgical aid is refused to the patient. 

CONCLUSIONS 

There are two good reasons why conclusions should 
not be drawn from the incomplete facts presented in 
this paper. For one, the series of cases is too small; 
for two, the time elapsed is too shoi’t to allow for 
decisions to be made. The disease is a long dra\vn-out 
process, its life history will probably be written by the 
next generation of clinicians, its eventual operative 
management by future surgeons. In the best of hands 
the prognosis is excellent when a radical resection is 
performed. The mortality rate is low, the end-result 
excellent. Palliative short-circuiting procedures, as 
well as skillful neglect and so-called conservative 
medical treatment are still on trial, and the prognosis 
still to be determined. 
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On the Possible Relation of Bacillary Dysentery to 
Non-Specific Ulcerative Colitis^ 


By 

ABRAHAM PENNER, M.D. 

NEW YORK, NEW YORK 


S INCE its first description by Wilks and Moxon (1) 
in 1875 and by Hale-White (2) in 1888, “ulcerative 
colitis” has been a storm center among gastroenter- 
ologists. In his original paper, Hale-White presented 
these cases, which form the first attempt to establish 
a group of ulcerative lesions of the intestinal tract 
with the widest possible varieties of etiology, as a new 
entity. Of his eleven cases probably only two or three 
would be considered as even fairly typical today. The 
lesions found at necropsy varied in distribution from 
jejunum to anus showing the acutest lesions distally as 
a rule. This author remarks, “It no more follows that 
because there is ulceration of the intestine which in 
some specimens reminds one of dysentery that the dis- 
ease from which the patient died is dysentery, than 
because a condition of the larynx quite indistinguish- 
able from diptheretic ulceration is found that there- 
fore the disease causing the ulceration is diphthei’ia.” 

In this fashion ulcerative colitis has come down to 
us through the years, passing through repeated phases 
of recognition as an entity, followed by renewed at- 
tempts to include it in other and more thoroughly es- 
tablished categories. These recurrent episodes have 
centered almost exclusively about attempts to prove a 
single inclusive etiology for this condition. 

A brief and incomplete enumeration would include as 
sole causative factors: psychogenic, neurologic, unknown 
toxic, vitamin deficiency, endocrine deficiency, Bargen 
diplococcus, streptococcus, amoebic infestation, B. Coli in- 
fection, mercury or bismuth poisoning, tuberculous, syphi- 
litic or dysentery infection. In recent years, further at- 
tempts have been made to prove the dysentery bacillus to 
be the only factor involved. In the following an attempt 
will be made to present the evidence as proposed, evaluate 
it and discuss the difficulties and sources of error in the 
interpretation of the data presented. 


DIAGNOSTIC CRITERIA 

(AJ Isolation and identification of B. dysenteriae: 
From the point of view of scientific accui’acy the ideal 
way to prove the dysenteric origin of a case of ulcera- 
tive colitis would be the unequivocal demonstration of 
the presence of a strain of B. dysenteriae in the ex- 
creta or in the intestinal lesion of the patient. The 
culture of these organisms from the stool or ulcera- 
tions is fraught with difficulties, not only involving 
the method of obtaining the type of specimen most 
likely to yield a positive result but also the more de- 
tailed and complex technical procedures involved in 
choosing media, choosing suggestive colonies, sub- 
culture, etc. 

There is no doubt that the best results are obtained Avhen 
the original culture material is removed directly from the 
bases of the ulcerations with the use of the proctoscope or 
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sigmoidoscope for visualization. This has been repeatedly 
emphasized by Seligman and Cossman (3), Seligman (4), 
Egan, et ul (5), Fletcher and Mackinnon (6), Smyly (7), 
Hern (8), Mackie and Gaillard (9). Lacking the oppor- 
tunity to do this, one may still have a reasonable chance 
for success if cultures of the bloody mucus of a freshly 
passed stool are made. 

Having begun in this fashion, we may then justly en- 
quire as to the possibilities of recovering a specific organ- 
ism at various stages of the disease. In this connection 
we may refer to the experience of Martin and Williams 
(10), who, in repeated cultui’es taken in a series of 1050 
cases occurring in connection, with acute epidemic dysen- 
tery, were able to recover the specific organism in almost 
70% of cases in the first week of illness dwindling to less 
than 10% by the end of the second week. Similar data 
are contributed by Seligman and Cossman (3) and Selig- 
man (4). In an especially thorough and important study 
of chronic dysentery, Fletcher and Mackinnon (6) were 
able to isolate a specific organism in 88 of 229 patients, 
(38.6%) who had been affected with dysentery from one 
to thirteen years previously. Four of these cases had been 
ill thirteen years before the follow-up examination was 
made and still presented positive stool cultures. In order 
to obtain these results we note that 13 of the cases were 
examined 469 times with positive results on 207 occasions, 
i.e. about 44% of the cultures were positive. In a some- 
what smaller series of cases of known chronic dysentery, 
varying in duration from three months to five years with 
an average of one and one-quarter years, Smyly (7) was 
able to recover specific oi’ganisms in 50 of 62 cases, i.e. in 
80.6% of his series. Similarly, Thorlakson (11) was able 
to culture B. dysente7-iae from the lesions of six of his nine 
cases (80%). Schurer and Wolff (12) likewise were able 
to recover these organisms in seven out of nine cases 
of dysentery over six months in durations. It can be 
seen that, with the improvement in bacteidological tech- 
nique in recent years, the incidence of recovery of specific 
organisms has incresaed remarkably in cases which are 
known to have been Bacillary Dysenteiy from the onset. 

Having placed the isolated material on Endo plates (or, 
if desired, on Conradi-Drigalski or Teague medium) these 
are frequently inspected and the pearly grey colonies iso- 
lated to the various sugar media for fermentation reac- 
tions as well as glucose agar slants in preparation for 
specific agglutination reactions. At this point we meet 
with our first major obstacle. This is due to the mai-ked 
tendency shown by the various members of the dysentery 
group to differ from time to time in their fermentative 
abilities. To no less a- degree it is due to the similar 
variability shown by the members of the B. Coli group so 
that when first isolated the latter may present fermenta- 
tion reactions identical with those considered typical of 
the dysentery group. This has been a matter of daily 
experience in routine stool cultures so that a uniform 
policy of repeated subculture has been adopted with re- 
sultant elimination of this source of errox’. Apparently 
Gardner (15) as well as Lentz and Prigge (16) and 
Egyedi and Kulka (17) have had similar experience. 

Even within the dysentery group itself we find such 
extreme variability in fermentation reactions that these 
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cannot be iipcd as the sole mode of idcnlifienlion of mem- 
b'ers of this Rroup. Subdivisions of tlie so-called parady- 
sentery proup based on the fermentation of saceharoso 
and maltose are frequently piven. Thus we are told that 
tlie Park-Hiss type ferments neither maltose nor sac- 
charose while the Flexner variety ferments maltose but 
not saccharose. The unreliability of such criteria is well 
shown by the results of Konnf (18), on the inllucnco of 
the time of incubnlitm on carbohydrate fermentation. lie 
showed that if the fermentation reactions are read in 
twenty-four hours -12 out of his T-I strains reacted ns 
tj-pic.ally Pnrk-His.s and the remainder as I'lexner, where- 
as if ob'orved at the end of forty-eipht houns the ratio.s 
were completely reversed. Jn addition the fermentation 
reactions will vary in successive tests at considerable in- 
Icrr.als and thtwe fermeuL'ition rlilTerencc may .“how little 
correlation with nntipenic difTerenees. Ntich has been the 
experience of Ilusson (IP), Nonne (18), Kruse (20), Mnn- 
tcuiTel (20.n), Thomson and Mackie (21), l>,'d!ni:h:im (22), 
Park and Carey (22), Nhiira (21), Ilauch (28), Ciirdncr 
(15) and others. 

We may then .safely concUiiie that isolation of the 
bacillu.s is the only safe met hod for certain diarnosis 
of the type of orpnnism causinp the infection and that 
(he cultural characteristic-s have only a very tent.ntivo 
value. The xicltml nature of the ipolnli'd haeillu.s c.an 
only bo definitely ascert-ained by its ;i('f'lutination by 
specific sera. 

llere npain \vc meet with .several .source.s of error 
which are in all probability due to variation in the 
antiyenic factors pre.sont in the bacilli. For this 
reason (he orp.ani.sms .show a marked difTcrenco in 
their airylutin.'diilily with .specific .sera from .strain to 
slrain and from time to time in (he strain. ITiiw wo 
find, for e.xnmplc, an orpanism which ctiltiirally ami 
fermentatively nmy be con.sidorcd a member of the 
dy.sentery premp .and yet c.'innot be apclutinatcd by 
specific animal .ser.a. Thi.s may be due to one of thri'O 
faclor.s: 1 — Failure to use the specific scrum for 
this varirdy of orpanism. 2 — Complete or partial tem- 
porary inapplutinahility. or — .Actual non-ciy.senteric 
nature of the orp.ani.sm which happens to have the 
cultural and fermentative reactions of the dysentery 
proup. In the fir.st instance, we may remedy matters 
by usinp a preater variety of sera so ns to include the 
.specific serum for the strain i.solntcd. Heal inapplutin- 
ability is by no means a rare phenomenon hut ia 
usually not permanent and disappears on repeated 
subculture. These wide variation.« in .sensitivity lo 
specific Earn occur both in ditTcrent raco.s of a sinplo 
.=cro!npica! proup and in tlie .same r.acc at difTerent 
times. In any case appliitinin nb.-orptinn mclhod.s will 
almost, invariably .servo to identify the orpanism in 
such inst.ancos. The third proup lias hee.n discti.s.ned 
above and nced.s no further comment. 

(li) The sionificaver of the Anphitination Rcaclion; 
As of .“ccondnry importance and merely prc.sumpUve 
ei-idencc of the presence of d.v.uentcry infection we 
may mention the npplutination reaction. Here apain 
wc have several .soriou.s .source.s of error to contend 
with. To bepin with, positive appluliimtions may bo 
obtained with the sera of perfectly healthy individu.als 
where no previous history of dy.sentery can he ob- 
tained. Thi.s ha.s caused invcstipator.s to establish 
border line values svhich however arc found to vary 
from strain to strain and even with a given slrain 
with different authors. Thus the borderline value for 
B. Flexner has been placed at fipure.s varving from 
Bnrreiisheen (2C) to 1/300 (Egan et nl 
(fi)). for B. Shiga ],/20 (Pfuhl (27)),' (Jacobwilz 


(28)) and 1/100 (Egan ct al (5)), Schmidt and 
Umnus (20). This normal agglutinating power has 
been .shown by Burgi (30), not to be attributable to 
subclinicnl infections. Healthy sera clump bacilli by 
virtue of their physico-chemical constitution and indc- 
pendent of any contact with the bacteria in the sense 
of a previous infection. The intensity of the aggluti- 
nation varies from species to species and from time 
to time in the same individual. Above all it varies 
with the ngglutinability of the suspension used for 

10. sting the .scrum. Even in the higher titers one must 
be c.vlremely cautious Jn attributing etiologic signifi- 
cance in individual, i.solatcd c.'isc.s. These positive 
agghiliimlions arc of diagnostic value only in the 
prc.sence of signific.'inf clinical and cultur.'il support or 
in case.s where definite evidence is pre.sontcd of con- 
tact with a known case of dysentery proven by culture 
or whore the clinical features arc very Ij-pical. 

The (lidiculty in the interpretation of agglutination 
re.aclions in further increased by the freipiont occur- 
rence of tlie phenomenon of cro.ss ngglntiimtion. This, 
to be sure, i.s more prone to occur with infections 
caused by li. Plrxiirr or the //tss-i’ organi.sm but docs 
repeatedly show it.^elf with the other organisms as 
well and serves to confuse the interpretation of the 
re.siills. The iinrcliahility of the agglutination reac- 
tion is further demonslralcd by the occurrence of 
negative resiilt.s in case.s where the specific organisms 
may he rcponfcdly recorded from the stool.s (Scligtnan 
ami Cossman (3)). It .seeni.s fair therefore to con- 
clude with Flexner that the pre.sence in the blood of 
agglutinins for dy.sei!tery hncilli i.s of inconclusive 
value in diagnosis. 

fC} Rarti riophn;i]i: ILsctoriophagy presents dtfli- 
ciilties in interpretation similar to those of the aggluti- 
nation reaction. From tiie technical side tiie use of 
the plate method to determine ly.sis is so unsati.sfac- 
torj- ami unreliable that re.'iill.s obtained from its use 
mu.st b» dismis''ed n.s subjcci lo too great a chance of 
error. Ev.'ii willi a carefully titrated te.st tube .series 
of b!!ctcrio))hage experiments, wo usimlly find so 
marked a cross lysis with the various dysentery 
strains that .specific interpretation is practically im- 
po.ssihle. In addition, we usually find the lytic princi- 
ple present only during the acute period of the dis- 
ease as it is beginning to subside so that it is of 
relatively little value in chronic cases. Furthermore 
it has been found in •'normal.” “healthy” individuals 
further cniifii.sing the issue. Thus, Feeni.sler (31) in 
examining 111 stools none of which were from dysen- 
tery patients found hncleriophago present for dysen- 
tery organisms in the following proportions; B. s'hige, 
10 c.n.ses: Hi.ss-Y, 10 cases; B. Plexnnr, 0 cases; B. 
Sonne, G cases. If one o.xamincs the data from thir- 
teen small epidemic outbreaks prosonfed bv thi.s author 
one is struck by the fact that the hnctcriophagc in 

11. self has no diagnostic value and that even in cases 
occurring in the course of an epidemic, is of diagnostic 
v.ahic only when a specific organism has been re- 
covered from nnollicr case occurring in the same epi- 
demic. The.sc data may be conlra.slcd with those of 
AVinkelsloin and Ilirschborgcr (40) who, with a 
similar but not identical technique, were unable to 
i.solntc a liaclerioidiage from the stools of 45 patients 
wlio presented clinical evidence of dysenterv. 

awJ Siffin'/icaiicr of Chroim Dyurn- 
trry; The incidence of chronic dysenteric infection 
has naturally been a matter of great interest and obvi- 
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ously would have a direct bearing on the problem 
of the relationship of bacillary dysentery to chronic 
ulcerative colitis. This of course will depend upon 
our definition of chronicity and it may be well to tahe 
as a border line, an interval of three months from the 
onset of the original illness. There need not neces- 
sarily be continuous clinical manifestations of disease 
in these cases during the entire period of so called 
chronicity. However, as can be seen from the above 
data, recovery of the specific organisms may be suc- 
cessfully accomplished in as high as 80% of these 
cases, thus indicating their importance as dissemina- 
ting foci for endemics or epidemics. Using these 
criteria Froensdorff (43), in a follow up of his war 
cases of acute bacillary dysentery, was able to find 
only three chronic cases in a total of 210 (1.43%). 
Albu (44) , on the other hand, on the basis of sigmoido- 
scopic and clinical observations considers the complete 
cure and healing of the intestinal mucosa a rare event 
in bacillary dysentery. Clinically there remains a 
greater or lesser sensitivity of the colon, which, with 
a slight stimulus, causes a recurrence of symptoms. 
In addition he finds sigmoidoscopic changes which per- 
sist for years. However, in only two of his cases was 
he able to recover specific organisms. As a conserva- 
tive estimate we may take the figures of Leusden (13) 
who estimated that about 5% of cases of acute bacil- 
lary dysentery became chronic. Schurer and Wolff 
(12) consider that healing of the colon is prevented 
by the persistence of the original infections. Walko 
(14), in discussing chronic bacillary dysentery, points 
out that, in his experience, these cases are practically 
always infectious, whether merely healthy carriers or 
chronically ill with persistent or recurrent diarrhea. 

(E) Epidemiolopic Data: Bacillai'y dysentery, 
generally considered a so-called tropical disease with 
occasional spreads to the temperate zones, is in reality 
a cosmopolitan disease, endemic practically the year 
round throughout the entire United States. The data 
for the State of California have been carefully com- 
piled by Reed (32) for the years 1917 to 1932 and 
show a wide distribution of the disease through this 
fifteen year period. An examination of the monthly 
data on the incidence of dysentery in this country as 
published in the United States Public Health Reports 
shows that cases are reported practically each month 
throughout the year in states fi'om coast to coast. 
Further investigation of this same source yields the 
interesting data on the incidence of diarrhea and 
enteritis for infants under the age of two years as 


follows : 

Number of cases Rate per 100,000 

1931 , 18,704 15.7 

1932 . . 14,375 12.0 

19.33 15,706 12.5 

These data may be compared with the dysentery rate 
for the .same years in adults: 

Rate per 100,000 

1931 2.0 

1932 1.7 

1933 2.2 

Tf, ns ’.VC feel, we arc justified in assuming that the 


v.-.Ft majority of the infantile case.s v.'ere in reality infec- 
tion- with B. Dy.-enteriao as was shown by Wollstein (.33) 
and FJexnc-r (34), it can be .seen how much more frequent 
arc those infections in infancy, at least in the.se more 
rswere forms, than in adults. This may be contrasted 
T.-ith thiC relatively infrequent occurrence of chronic 
ulcerative colitis in the infant age period. Further proof 


of the endemic nature of these infections is presented by 
the data presented by Hassler (35) (Leipzig), Silverman 
(36) (New Orleans), Smyly (7) (Peiping), Smillie (37) 
(Boston), Thjotta (38) (Norway), Felsen (39) (Jersey 
City) as well as the data kindly placed at our disposal by 
Dr. Boldman of the New York City Department of Health 
which showed the presence of over 500 cases of proven 
bacillary dysentery in this city during the first ten months 
of 1935, These occurred in appai'ently isolated cases as 
well as in small epidemic outbreaks. 

Bacillary dysentery is primarily a human disease 
widespread throughout the entire world and affecting 
mankind regardless of age, color, sex,, or social status. 
As indicated above it has a tendency to occur more 
frequently in infancy and childhood, at least insofar 
as clinical manifestations are concerned, although no 
age period is exempt. In our forces overseas, it occur- 
red with almost equal frequency in both the colored 
and w'hite troops, at times involving practically entire 
fighting units. On exposure, males and females are 
equally affected as shown by Hassler (35) . In general 
the disease tends to occur in association with a lack of 
adequate hygienic facilities and is a disease of filth. 
Its transmission by food handlers and contaminated 
water is too well known to require comment. It thus 
occurs less frequently in the higher social classes 
where contact infection is less likely to occur. 

We thus find ourselves faced with a disease uni- 
versal in distribution, prone to have a protracted 
course with a period of potential infectivity commen- 
surate with the dux’ation of the bowel lesions and 
affecting all age periods, regardless of sex or color 
but with a tendency to infect infants and young 
children especially those living in unhygienic sur- 
roundings. 

COMMENT ON THE RELATIONSHIP OF BACIL- 
LARY DYSENTERY TO CHRONIC 
, ULCERATIVE COLITIS 

The evidence adduced to prove the etiological re- 
lationship between the dysentery group of bacilli and 
chronic ulcerative colitis consists mainly in the finding 
of positive blood agglutination reactions for this group . 
of bacilli in cases of chronic ulcerative colitis. Such 
data have been brought forward by Mackie (9), Thor- 
lakson (11) and Winkelstein and Hirschberger (40). 
As pointed out above, this by itself cannot be consid- 
ei’ed as adequate and conclusive proof of the relation- 
ship. Bacteriophagy, also employed by these authori- 
ties, has similar defects and cannot thus be considered 
satisfactory, sole evidence of such a direct relation- 
ship. 

Thus far there have been too few studies carefully 
performed in accordance with the criteria mentioned 
above to permit us to evaluate the factor of dj'sentery 
infection in chronic ulcerative colitis, Mackie and 
Gaillard (10) were able to find 18 positive dysentery 
stool cultures in a series of 83 cases which clinically 
were considered chi'onic nonspecific ulcerative colitis. 
In these 18 positive cultures, there were included 5. 
strains of organisms which, though presenting typical 
fermentation reactions, showed no agglutination in 
the number of specific sera used in the tests. Making 
the necessary correction in the calculated percentage 
w'e find it necessai-y to reduce this from 22% to 16%. 
Similar results have been obtained by Winkelstein and 
Hirschberger (11%) (40). Both of these series con- 
sisted of cases v/hich clinically, sigmoidoscopically and 
roentgenologically were considered to be idiopathic 
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iiJcerafivi.' roJitis. Wo niny tJiiJs iJraw Uio condii^iim 
lhat about 10^^ to 35 o' of cascH considored clinically 
to bo idiopafliic tilccrativo colitia riplit fully bclonp to 
the enteyory of chronic baciliary dyaontcry. The rosi- 
dual to i'O't- atill remain in the irroitp of the 
eiiolojrlcally unknown. 

The yro'-s clinical fo.aturo-! and cour.‘’e of chronic 
liaeilbry dv.-onti-rj' ami of non-.spccific nlecrative 
colitis resemble Mch other fo closely that dilTeronti.a- 
tion is iniiHi’-'-ihle tmle.s*; we trace a ca-o to a known 
and proven epidemic— an nmisnal event. Similarly 
the siymoidoseojiic and rocntpenoloyic features .nre eo 
ainiii.ar ih.at the> cannot aervi' as n liable methmls of 
differenti.atimi. And finally ve find that even on the 
autopsy table, there nta' few if any features which 
serve as adofp.iatc criteria for pun'o-es of (iiirereiilial 
diagnosis. 

Uespite till so clo«'e resemhlances there are other 
feature,'' which m.nke one eu.spivt that the two condi- 
tio.as nre not d>';>eiidi-nt upon n common fliolopy. Thu*, 
in contrast to the ape riistriltution of b.ncill.ary dysen- 
tery a* riven above, we find a pre;*.<'nderar!ce of ca.se.'-’ 
of non-.'jH-cific ulr'-mtive colitH in tlie tbini and fourth, 
dcc.'tde'' with aurprisinplj few- cases in infancy and 
f.-irly childhoA'i, In « .sfrir.-* of i02 c,as‘;» ?efn In the 
M.iyo Clinic, only Ifi oevurr'd b'-twr-en tin- nin-'i of 2 
r.r.'i It yv.ics. Anotlior dis'-n p.ancy 1" dtvcovenvl in 
the !“"t incidence, in which it is found th:.t the di-'case 
tyturs .al.'Mit tw ice a" often in w err,' t; as in rr.'-n. i H< rn 
I’urtli' rmore. dr pile the waie pnad distrihn- 
ti^.n of epidttnic br.cill.iry <iy, "Tilery throuphout the 
•armits on .nil fronts durinp the World W.ar, the p.-e. 
pou'iemnce of ninb* i.« .at i‘r."eni !,/do’.v the .npe of 
fort;, .and mainly in the third du-atle which did not fee 
service ovf'r'’'as. In addition chronic non-s)M-rif!c 
ulcerative cslitii insofar :c> it Ima le-en r.-p-art'ui in 
the litcr.ature js tk.V ft' prevah r,l in t>T.tr.'d KurojH* r.s 
o.*;e would o.'.pcst from the ftn v.alec.,/' of acute i-pl- 
ccmic hacilho' dy-<-fitery durinp the late war. 

Finally, we nr.ot contrail flse v.el! hnosvn lacl; of 
inficlivity of juui-spe.-ifi,, ulcerative rolitin. for which 
no nuthrriiy known to us h.as ever claim'd inf«rt!vc 


jiroperliea, with the wpinlly well known infcclivity of 
cJi?e.s of chronic l)acillnry d.v.sentery as pointed out by 
W.'dko (M) nnd SchOror nnd WoIlT (12). Bnrpcn, in 
the larper .seric.s from the M.ayo Clinic, w.as able to 
find but five inst.-mccs of familial occurrence while 
Paulson in the Johns llopkin.s Hospital .scriet; could 
uncover only one such in.stanco. It ha.s been our ex- 
perictice that where such casc.s occur we .nre much 
more likely to find a definite cliolopical apcnl mich n.s 
amoebae or dysenteri' bacilli. 

It js our Jmpre.s'uon Ib.al t.akinjr the ulcerative coli- 
fides ns a proup there will be found definite cliolof'ical 
apent.s responsible for a relatively small number and 
that the larper residua! proup conslst.s of a heloropeno- 
ous conplnmeration of conditions with v.ariahlc cU- 
olopy. A.s yet \re ;ire fiw.are of no runple contprehen- 
eive study under controlled conditions ns descrilfctl 
above, in which any sinple h.acteriolopical npent h.as 
been proved to be the .sole cliolopical factor concerned 
in tin- production of thi.s .syndnune. rertainly, the 
data pp--i-nted .as the c-t-t- for 15. Dy.scnterino show 
.siieh n variation in criteria nnd control .study that 
they as y< t cannot lie seriously considered .as the fin.al 
solution of the probhm. 

Fl'M.MAnV 

We li.ave {ittomjifoii to summarire and evaluate the 
data bearinp on the relationship of bacillary dysenlerj’ 
to chronic nk-erative coliti.s. There is jircsentcd evi- 
dence .supped ive of .such .a relationship which how- 
ever is not .sufiicif ntly complete to he considered more 
than suppestive. Criteria for the ev.aluation of rele- 
vant data are proposal. The wiiie-.pread di.sfribution 
of endemic and epid( rnic bacillary dy.scntery is noted — 
a pniib'c. he.alth prn!)I.'m of preal imporUvnee. and 
mapnitude. The tendency for aeiitc b.acillary dy.son- 
teiw to bernme chronic is db'clls-ed : it point.s to the 
.«c(ty cif c.arcftilly foHowinp .all artite easc.s for at 
leo'-t five years in an eiTort more completely to .study 
the relationship of Ihesr. dii ease.s to one another. 
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T he purpose of this paper is to present ns concisely 
ns possible, the technitiue of flexible tube jrastro- 
r.copy, nnd the diflieulties that confront a beginner. 

THE INSTRUMENT 

There are road descriptions of the instrument in 
the literature, nnd a detailed description is not neces- 
rarj in this paper. There are really three of the 
Schindler Ka‘'(ro"co})ea in use. These are generally 
elasHified by the ancle of vision. The oricinal type 
had a CO decree nncle of vision, nnd the instrument 
had the s-amc diameter throuchout. The newer, im- 
proved. standard type has an 80 decree ancle of vision. 
Tile ricid metal jiortion has been made smaller in 
diameter tlian the flexible piece, thus civinc more com- 
fort to the mouth, nnd throat, durinc the examination. 
It has a belter lens .sy.siem, it is more flexible, and, 
owinc to the wider ancle of vi.sion, one may see more 
of the siotnnch wall at any one time, an obvious nd- 
vanlace. 

Dr. .*Jchindler is now itsinc an instrument with a 50 
(b'Cree ancle of vision; tlii.s h.'is creator macnification. 
and is of some increased value in castrili.s. However, 
it is evident that tiie fiO decree instrument will remain 
the standard. 

It .should be mentioned that it is inadvisable to use 
hou>e current and rheostat: !i <iry cell battery with a 
voltmeter is ideal, and probably necessary. Tims one 
may be cert.'iin of the .«amc drprcc of Ulumiiirition with 
e.arh exanunation. Eicht volts are recommended. The 
vollace, if lower, doe.s not cive snfncicnt illumin.ation, 
if bicher. may damace the licht. 

There are several of tip. The oricinal instru- 
ment was (ipiippcd with a straicht tip, as descrilied 
by .‘^cliindler in his oricinal paper, Iciter, on a suc- 
C' dioii from Henninc, the pastroscoiie was made with 
a tient tip. cither .solid, or with a rubber fmeer. There 
are certain advanface.s claimed for thi.«. One. that 
the introduction fiiroucli the erico-pharynceal and 
cardial ccifl-.trictiotH is made easier by tahinc ndvari- 
t.ac' of (be curve, .also that the advance down the 
stomach is simplified by usinc the Iienl end to .'eparato 
the folds. Tlie second po'sibie advantace is in the 
con-c'juent .shnrteninc of the tip, enablinc one to in- 
.«> rt tl’.e instrument dc.'per. It is certain, liowevcr. 
for one net hichly skilbd in the introsluction of in- 
struments into the cH'sephneus. that the straiebt lip 
is ca«icr. s.afi-r, and ceneraliy more s.atisfnctory. 

We have U'ed two main types of straichl tip. The 
firs!, tb.e one furnislied with th.c instrument, is tipp'd 
with .1 Spence alone. This is n recent devebipment, 
,n!'>) n siipc, stion of H'-nninc, Its purpose is to chan 
.nv.-.vy nnn-us .alu.-id of the objc.tiee. We have co.me 
5o the eonclu.'ion f.h.nl thi.s is no; necc'sary, .and that 


the sponce is definitely dancerous. It should be used 
only in certain rare cases when a centimeter or .so of 
added depth is necessary to visualize the pylorus. The 
sponce definitely times in the throat and oesophacu.s. 
This is easily felt by the opemtor’s hand, and the drag 
of the sponce on the mucosa may be stronc enouch to 
produce slicht tears. Severe sore throats frequently 
followed the use of thi.s tip, nnd the sponce w.as fre- 
quently found to be covered by blood streaked mucus. 
None of the.se thincs have been noticed since wo 
shifted to the plain, flexible, rubber fmeer lip. 

One type of tip combined Ibo rubber fincer with the 
sjionco, but we feel now tluit tlio .sponce i.s in no w.ay 
useful. 

It lias been supcc.stcd that the tip micht well be 
perforated to allow p.as.mce over a thread. The flexible 
rubber fmeer removes any nccessit.v for thi.s, e.\'ccpt 
possibly where one wislie.s to look at the stomach in 
cases whore dilation of the osophncu.s is present, ns in 
cardiospasm. 

CHOOSING TIIE PATIENT 

I'irst, in a cencr.al way, the hecinner had host chno,"n 
slim, .supple iialient.s that arc not only cooperative 
but intellicenl enouch to allow them to relax. The 
procedure is usually e.asicr in women than in men. 
Necroes, in our experience, arc almost uniformly difii- 
cult. If the hecinner selects tlie proper patients, his 
diflicultics will be much le.ss. 

The hidicntion for gastroeropit, i.s any ca.stric com- 
jilnint wilhout nhsoliite contraindication. 

The contra itulica/ioti.') nro as follow.'! : 

1. Any cencrnl condition severe enouch to render 
instrumentation or anaesthetization imulvi«nhle, such 
ns asthma, cardiac failure, toxic infection, etc. 

2. Any evidence cither from the liistory or find- 
ititv. that there is encroachment on (he lumen of the 
esophacus. either intrinsically or extrinslcnlly. In- 
triimic lesions so enero.achinc are stricture, henicn or 
malicnanl. 

Extrin'ic lesions that may occlude the lumen are; 
mediastinal tumor, marked dil.ation of the aortic arch, 
aneurysm. The latter is particularly feared. 

2. Any evidence that there Is dil.slion of the 
esophacus. One must particularly look for the localized 
dil.ntion of diverticulum, cither pulsion or traction, 
I’ntient.s with emphaceal diverticula or r.ardimp.as.-n, 
h.'ive been c.aslroscoprd fScbindler). but in the former 
it is hnrardmis at best and in the I.atter should be done 
only with r.xtreme c.arc, nr by p.T;«inc the Inrdnimrnt 
over a thre.sd. 

•!. Failure of an Ewald -stomach iub!- to p.'i's 
smoothly. 

5. Any evidence of esophayral v.arice-i, or a dia- 
e.ase known to produce (hese. as cirrhosis of the liver. 

C. Not a distinct contr.aindicntlon, but .a possible 
source of d.anver .are the * 'oph.ayi wiiirh rad in 
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siockinp f<x)t deformity. Oecnsionnlly the lower end 
of the e.^oidinpus ha-? been .^ecn by X-ray to make n 
riyht .myle turn before entering the .<!tonineh. 'fliLs 
anple would lend to be incre.need by the left lateral 
po.'sition. and althouEli the rubber tip tends to 
straighten thi.s bond, it seemi re.asonnble to Mippo.xc 
th-nt rouyh iii'^ertimi in this typo of csophayus’. miplit 
IKi^sibly result in considerable trauma if not in per- 
for.ation. 

The second, third and fourth and possibly the fifth 
of these contraindications are indications for esoplta- 
rr.'copy, 

PnilLlMlKAIlY STUDY 

Since the r.astroscopic rjrnmination c.'ni be inter- 
preted be.st in relation to the other findiny.s and is 
only one part of the CNamination of tlte iiatient, prob- 
ably .all of tbe other usual methods of arrivinr at a 
di.njmo'is should be done before tbe actual inspection 
of the yastric interior. However, the only two niees- 
sary preliminary studies are; (at X-ray of tbe 
cophapus, (h) passaye of nii Uwald stomach tiil>e. 

rnF-LlMlNAtlY TnUAT.MMNT 

If no ob’truction i« pr< wnt, tlm only preliminary 
treatment that th>‘ t'alinit is yiveii. is one-half yrain 
of luminal thr<<' times daily for two or three dfiys, and 
onf-hiilf yrain the morniiU’ of the procidtire. The 
luminal i* yiven for tv.o p»irp(.us: (.at to helj> telnx 
tl.c ]‘atitnt, (b^ to initiynte any eocain reaction. 

If ('be.rurtion is pnsiiit, tin- '-tornacli eb.oiild be 
lavayfd cl'-.an the niybt liefore. 

For ten or twelve hours tirfore the y.astroscc.jiy. the 
patient receive-' nothin!' by n'.otitli except tb.e half 
yrain of hnninal with jnst enouyb wat*’r to aw.illow 
the pill. The luminal and water apparently do not 
produce any apprf-ci.able ebanye in the inuto'^.al aji- 
pcar.ance. 

J. The pntifpt i- yiven a piriliminary hypodermie 
injr'ftien containiny yrain 1 r. of n'.orpbine and yrain 
l/J.aO of ntrojiine. The mnrpliine i- not to relieve :iny 
pain but to serurc rel.axation. It ba- bnn nuyyc-i'd 
th.'it by sllmulatiny .‘ccretion tbe nior/ililne may pot- 
sibly cha.nye tbe muco.ml appearance. Dr. Frbindler 
U'C! only n yrain of rofieijje, .and in nin,-t ra.-et tlii.s 
.should be .suflicicnl. The value of .atropine in some- 
what dubiouf:. In so/ne ca-e-, jt npp.irentiv Inerca'-'e.! 
Ibe.sp.asm .at the c.ardi.a. Frequently resistance in felt 
at the cardi.a when pa-siny the ntom.ach tube .after 
ntropiniMtion, when none had been e ncountered previ- 
ously. V.'hen this occurs, re-int.ance i,« al-o met with 
by the ya-tro-cope. 

2. After .allowiny rniniite.s or an hour to pass, in 
order to secure the de.-ired .action of the medication, 
the patient in ready for niie-thetir.ation of the pharynx. 

We bey.an by u'-iny tbe .Schindler anesfhcli/mtion 
tube with pantocain, cont.aininy one drop per c.e. 
of ndrc-n.alinc (3-1000). In this method the pharynx 
h swabbed out with tlie panfocnln. The patient then 
.sw.illovvfi the small tube until the cross bar i'« nt the 
teeth, and from 5-0 c.c. of the panfocnln .solution arc 
injected. Five minutes later this whole procedure fa 
repeated. This in a hiyhiy satisfactory method, and 
has the advaiitaye of .necurinj; the patirnl’n coopera- 
tion in Bwaltovviny, while the pharynx in nnae.sthelized. 
The chief disadvanlaye i.s that the pantocain is expeii- 
siyc. Schindler that if the injection of panfo- 
cain into the anc.sthetir.ation tube is forccfnl, the 
pantocain emorye.a aa a spray, and none is awallovvcd. 


In our experience however, a small amount of the 
pantocain in u.sually swallowed. In the event that a 
reaction .should occur, it is possible that the swallovyca 
p.antocain miyht bo incompletely removed by the 
.stomach tube, with ayyravnlion of the reaction. Pre- 
sumnblv however, pantocain rcaclion.s are too r.yc to 
justify'tbi- objection, and in any case the ri.sk is less 
flutn with cocaine. 

The u-u,il method of npplyiny cotton .swabs, soaked 
with a few Jlrop.s of 10', cocain, to the posterior 
pharynx i.s a rapid and satisfactory method. The nnes- 
llietixation is not for prevention of pain but to abolish 
the y.sp reib’x. ftayyini', of cmir.-e, disturb.s steady 
vision, and air is lo.sl more rapidly than it can be in- 
jected. 

As (ioon as the yay reflex i.s nboli.slied, the stomach 
i- emptied. An Kwnld .-tomach lube of tbe same di- 
ameter a.s the iii-trument i.s used, in order to te.-t the 
patency of the e.-flph.afrus. The p.nlicnt swallows the 
tube, and then, by leanitifr down on a tilted table, 
.ultows (he .stomach to emiity by yravity. Mucu- and 
iluid, if left in (he stomach, will prevent clear vision. 

The p.atient is now shown the po.-itlon to be ns- 
siinw-vi. the left lateral decubitus. The left arm tnu.st; 
be under the body. Tliis is hlybly important bccnii.-c 
it correfts tbe say between tbe dciiendent side. The 
knees are well drawn up, the lumbar spine is bowed 
er.nvex jne teriorly. It is well to .spend .■•ome time in 
jiraciire. until Hie I'atient can assume tbe proper posi- 
tion. witlintil beiiiy jiullid or pushed into place. 

I.N'SFUTION 

The p.ntii'Dt beiny in the proper po-ilion, the head 
holder places hjs left hand under the head and sup- 
(xirt.s the head with his hand, the riyhl hand merely 
.sleadyiriy the hr, ad. The little finyer of the left hand 
is ii-et) to draw down Hie lower corner of the mouth. 
The iH-c); mu-t b(' limp. The head is sHyhHy extended 
on the neck and i.s held no that the face i.s a little in 
advance of Hie tier); and che-t. The head i.s dropped 
sliyhtly ;o that the riyht anyle of the mouth is in line 
with the e.-ophayus. .As the instrument i.s advanced 
down Hie (-'■ophayus. Hie extension in Increascxl as 
ncce.s-ary. It mu-t be remembered by the lie.ad holder, 
that this extension is e.xten.sion of flic head on the 
tifcl:, not the neck on the chest (the latter movement 
fendiiiy to clo-e (he e.-ophaytis). The lu-ck is main- 
tained in (ho plane of the body and sHyhtly flexed. 
The .surce.-s of the procedure will frcciuenlly depend on 
the above. The p.atient must be in the proiicr position, 
and ho mu-t he relatively relaxed. Almost all of the 
diflieulties of in.'-crtion arc directly traceable to faulty 
position and .stiffness. The patient's tendency is to 
extend the neck on Hie trunk, and to arch the back, 
two ihiiiys that invariably pul the operator in trouble. 

The operator now (ake.s the instrument and rc.sts 
Hie metal end in an a.-sistanl’s band. This nssislnnt 
must keep the instrument from bendiny too far, par- 
ticularly al the vulnerable point, Hie juncture or rub- 
ber nnd metal. The yastroscope i.s bold perpendicularly 
to tbe body. The operator's riyhl band bolds Hie ilox- 
ible part, introduriny it over the riyhl side of Hie 
tonyue, and by bendiny this portion, ycntly inserts 
the tip nlony Hie juislerior phnr.vnpenl wall, until an 
olmlruction is fell (the crico-pbarynyeal con.slriction). 
The fore-finyer of Hie left hand i.s used to keep the tip 
from beiny bent down and acro.s.s Hie lumen, nnd to 
keep Hie inslniment up in Hie ripht side of the mouth. 
At thi.H point two procedures may he followed. The 
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beginner, or one inexperienced in introducing instru- 
ments into the esophagus, had best wait until the 
patient swallows when he can feel that the slight re- 
sistance to the tip has disappeared. After the feel of 
the instrument has been acquired, he may gently pull 
forward the base of the tongue, and by very gentle 
pressure insinuate the tip past the cricoid. In either 
case it cannot be emphasized too much that if there is 
an open lumen ahead, and the instrument is not caught 
by the upper teeth, that no resistance is felt. Do not 
'push, wait! If the beginner encounters resistance in 
any way stubboim, he had best withdraw, and try 
again another day. 

After the cricoid is passed the instrument will slip 
down the esophagus almost of its ovm accord until the 
cardiac pinchcock is reached. Here, in many cases, 
resistance will be re-encountered. Again the operator 
must maintain very gentle pressure, and wait until the 
resistance disappears. Sometimes deep breathing will 
help. After passing the eardia (approximately when 
the teeth are at the white mark on the instrument) 
the tip is in the stomach. The next move is the most 
crucial. The instrument must be inserted as deeply 
as possible. In most eases it is necessarj'- to advance 
until the light connection arm is almost at the patient’s 
lip. This is more difficult than it sounds. Spasm will 
be encountered which sometimes will be almost impos- 
sible to overcome. We have noticed under the fluoro- 
scope, pex'sistent spasm, almost cutting the stomach in 
two parts. More often however, the resistance is 
really in the mouth, and can be removed by changing 
the position of the head slightly, pulling the lip away 
from the instrument, or by opening the patient’s 
mouth a little more. In any case there is no hurry — 
one had best be gentle and take his time. Schindler’s 
rule, “Quick insertion, without force,” establishes an 
excellent goal to be reached with increasing skill. A 
rapid insertion will push the tip to the lower part of 
the stomach before persistent spasm can appear. In 
addition, rapidity takes advantage of the first relaxa- 
tion of the eardia, which is brief and almost coinci- 
dent with the fii'st swallow. This can be demonstrated 
under the fluoroscope with barium. However, until 
one has acquired delicacy of touch, swift insertion is 
dangerous. 

WTien the instrument has been introduced as far as 
possible, switch the light on, make certain that the 
voltmeter registers 8 volts, and then by turning the 
instrument, try to locate the angulus, which will be 
seen as a fold hanging down across the field. Inflate 
the stomach very slowly and carefully. When the 
angulus is found, a deep bi'eath by the patient will 
reveal the antru'ni beyond. One is now in position to 
locate the pylonis. This is accomplished by watchful 
waiting, and very .slight air inflation. It is usually 
located during a deep inspiration. Too great an in- 
flation will push the pylorus irretriev'ablv' fi'om view. 

It is advisable to mention one oi‘ two points concern- 
ing the location of the pylorus. The rugae, seen run- 
ning on the floor of the antrum, converge at the rosette 
shaped pylorus and thus may be used as guides. One 
must be careful not to confuse a peristaltic wave in 
the antrum w’ith the pylorus. These wave.s simulate 
the pyloru.s as they .sv/eep down over the antrum. 

Remember also that although the first portion of the 
duodenum sweeps posteriorly, in many cases, the term- 
inal portion of the antrum and the pylorus appear to 
open anteriorly. In the majority of ca.se 3 the entire 


antrum can only be seen by watching a peristaltic 
wave pass to the pylorus. 

The remainder of the stomach is seen by slowly 
turning and withdrawing the instrument, bringing 
each portion under observation. Sufficient air is in- 
jected to push the mucosa away from the lens. Ap- 
parently one need not fear over inflation. 

There is no need for hurry, one may take all the 
time required for complete observation. The light 
lens is never more than warm, no matter how pro- 
longed the examination. The patients are rarely un- 
comfortable. They occasionally complain of pain in 
the mouth or throat, which can usually be relieved by 
changes in the position of the head. If morphine is 
not used as preliminary medication, the patients feel 
the movement of the instrument in the stomach. If 
too much pressure is exerted, this tactile sensation 
increases to pain, and is felt just to the left of the mid 
epigastrium. The pain is promptly relieved by re- 
lieving the pressure. 

Frequently when one first looks into the instrument, 
nothing can be seen, not even the light; or only half 
the field is seen. This means faulty position, and a 
double curve in the flexible portion. Usually if one 
reassures the patient, asking him to breathe deeply 
and relax, this is overcome; if not, readjustment of 
the neck and body may connect the emwe. Occasionally 
no vision can be obtained and the patient must be 
brought back another day. The second examination is 
invariably satisfactory. 

ORIENTATION 

This is the most difficult technical point in the pro- 
cedure. It is only by practice and patience that one 
can be sure of just which area of the stomach is under 
obseiwation. Each operator must discover this for him- 
self. There are several points however, that may help 
in learning orientation. 

The operator had best take a ruler, or a sheet of 
paper with suitable marks, and practice observing 
these through the gastroscope. When this is done 
several things become apparent, which if unknown, 
will confuse the observer. Chief of these is that the 
80 degree angle of vision gives one a much wider view 
than e.xpected. It becomes apparent that if the stomach 
wall be 2-3 cm. from the objective, neaiiy the whole 
area between lesser and greater curvature will come 
into view. The corallary to this is the same point may 
be observed, even though the instmment be tuimed 
through a wide angle. It may be observed, also, that 
the centi'al portion of the pictui'e is magnified more 
than the periphery, and that this point is helpful in 
detei’mining when the object is directly under the 
ocular. Also, a line on the paper (or a fold on the 
gastric wall) changes direction with rotation of the 
instrument depending on the direction of rotation. 
This may also be used in determining at which point 
the ocular is directed tow'ard the object in question. 

Observation of the paper and marks will reveal that 
the easiest way for the observer to judge direction, is 
to picture himself looking out of the objective v/indow, 
keeping in mind that the patient is on hi.s left side. 
Then what appears to be toward hi.s left, is to his left, 
and so forth. Thu.s with the objective directed toward 
the anterior wall (as shown by the knob on the eye- 
piece, which corresponds to the objective) what ap- 
pears to his left is proximal, what is to his right is 
distal and so on. 
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In addition to the above there are several things 
which help maintain general orientation. 

First of these are the outstanding landmarks. The 
angitlus which is readily recognized as a veil hanging 
down over the field, indicates that one is looking at 
the entrance to the antrum. The musadus sphincter 
anfri, Avhich appears to be a fold twsted like a rope, 
forms part of the anterior boundary of the antral 
entrance. The “mucus lake” indicates the most de- 
pendent portion, usually at the junction of the upper 
and middle third of the stomach. The fornix is seen 
as a deep recess. 

Gradual familiarity with the gastroscopic picture 
also enables one to place himself fairly accurately. 
There are certain definite cljaracteristics of each por- 
tion. These are not within the scope of this paper, but 
are recognizable with experience. 

POST-INSTRUMENTAL TREATilENT 

We have had no reactions of any consequence. One 
of the first patients complained of severe dyspnoea, 
and pains in the midthorax, but evidently this was 
hysteria. 

In one or two cases, the examination was followed 
by epigastric pain. Tin’s, however, was apparently 
due to overinflation, since it was relieved by with- 
drawing air through a small stomach tube. 


Appro.ximately half the cases have a sore throat, 
varying from slight to moderately severe. More careful 
handling of the instrument in the throat has reduced 
the number and severity of these. 

Routinely, for the remainder of the day, patients 
are given only cold liquids. This is probably not im- 
portant. 

It is advisable, in order to alleviate the sort throat, 
that the patients use a hot salt or mild astringent 
gargle every one or two hours for the remainder of 
the day. In addition they are given about a half tea- 
spoonful of dry bismuth subnitrate everj' two to three 
hours. The bismuth may coat over and protect any 
small denuded areas in the throat. 

CONCLUSIONS 

Gastroscopy is a safe, simple, means of observing 
the gastric interior. It may be used routinely to ex- 
amine the gastric interior in order to obtain valuable 
diagnostic information, that can be secured in no other 
way. 

The detailed description of the technic of insertion 
is given with a few suggestions in the technic of 
orientation. 


Experimental Study with Certain Tips Used on the Wolf-Schindl er 

Flexible Gastroscope* 

By 
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TN the development of gastroscopy it was thought 
that the construction of a flexible gastroscope would 
entirely eliminate any dangers arising from the pro- 
cedure. This proved to be the case until the instru- 
ment was modified by the substitution of the sponge 
tip of Henning for the rubber finger tip previously 
used on both the rigid and flexible gastroscopes. In 
several thousand examinations with the flexible gastro- 
scope and rubber finger tip carried out by gastro- 
scopists here and abroad, perforation of the stomach 
was never observed. In a series of 360 e.xaminations 
made with the flexible gastroscope and rubber sponge 
tip we have had three perforations of the stomach, 
and we know of two others. Hence, we have under- 
taken a complete investigation of our accidents. 

INCIDENCE AND TYPE OF ACCIDENTS 
^ With the rigid gastroscope. Accidents with the 
rigid gastroscope were reported by Hertel and Kallius 
(1), Sauerbruch (2),Korbsch (3),Bingel (4),Veillon 
(5), Schin dler (6), Hiibner (7), and others. The 

Medicine. University of Chicnjro. 
buomiltod September 8 , 3935. 


number of accidents is not known, but it was large. 
It must be emphasized that all these occurred prior to 
the invention of the fle.xible gastroscope in 1932. The 
lesions were in the esophagus, particularly the lower 
esophagus. There have been reported only twm cases 
of perforation of the stomach. One (6) was produced 
by a student who caught the stomach wall between the 
outer and optical tube of the instrument and caused a 
tear while withdrawing the gastroscope. Knack (8) 
observed a perforation of the greater curvature. It 
is important to note that the danger of the rigid in- 
strument was perforation of the esophagus. In several 
thousand e.xaminations which have been carried out 
with the flexible gastroscope no esophageal lesion has 
been described. 

With the flexible gastroscope. An investigation of 
the experience of some other gastroscopists was made. 
Henning (9), Gutzeit (10), and Moutier (11), each 
having performed over a thousand gastroscopies wdth 
the flexible gastroscope, state that they have had no 
accidents. Two men (12, 13), however, did report 
having had accidents. Each had one perforation of 
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Fig. 1. Types of tips used in this study, (a) is the Henning 
sponge tip, (b) is the 4 centimeter finger tip, (c) is a com- 
bination sponge-finger tip, (d) is a speciai 6 centimeter tip. 


the stomach. In each instance it occurred in a patient 
I with an “appai’ently normal’' stomach and recovery 
occurred without operation. The diagnosis of per- 
foration was made by the finding of pneumoperi- 
toneum. In an approximate total of 4000 known ex- 
aminations by the above mentioned gastroscopists 
there have been but five known accidents. It should 
be emphasized that none of these accidents involved 
the esophagus and that none of them has been fatal. 

POSSIBLE FACTORS INVOLVED 
Type of tip. Three types of rubber tips have been 
used on the flexible gastroscope: the long conical finger 
(Schindler), the spherical small rubber sponge (Hen- 
ning), and a combination sponge finger. (Figure 1) 
Type and location of lesion. In our cases the gastric 
lesion proved at operation to be carcinoma. In one 
case it involved the junction of the upper and middle 
third of the body producing an hour-glass deformity. 
The cardia was not involved. In the other two cases a 
consideraiile portion of the lesser curvature was in- 
volved. 

Site of perforation. In all of our cases the perfora- 
tion %vas through an uninvolved portion of gastric 
wall, not through the tumor. Two were high in the 
posterior v.’all, and one was in the anterior wall near 
the greater curvatui-e. 

Condition of the gastric vjnll at the site of perfora- 
tion. The operative report described the gastric wall 
of two cases as "definitely more friable than one would 
consider normal." In Case 3 “it may not have been 
quite as resistant as the normal wall usually is, but 


the difference was not marked, and the sutures held 
as in the normal stomach wall,” No sections were 
made in the first case. The tissue removed fi-om the 
edge of the perforation in Cases 2 and 3 contained 
only mucosa and submucosa, which were normal; but 
we can say nothing of the condition of the muscular 
layers, . 

Mechanism of perforation. In two cases the peri-, 
toneum was definitely seen. The perforations were due ■ 
to the tip and not to the distension with air. 

CAUSES OF PERFORATION 

Were contraindications present? In Case 1 there , 
was a known hour-glass deformity which was not con- 
sidered a definite contraindication and even now it is 
not if the proper type, of tip is used. 

In the second case roentgen examination did not 
show any carcinomatous involvement of the cardia or 
esophageal hiatus. The Ewald tube was easily intro- 
duced into the stomach. It cannot be said that there 
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Fig. 3a. Finger tip in a loosely suspended stomach. Note 
the gentle curve of the tip and the slight curve of the 
instrument. 



Fig. 3b. Sponge tip in the same stomach. Immediately 
ahead of the sponge the mucosa is heaped up. The tip is 
beginning to push out a pouch and stretch the mucosa 
above it. The instrument is not curved or bent. 


were contraindications present in this case. Case 3 
was done to check the X-ray diagnosis of a polyp of 
the cardiac portion of the stomach. It seems that this 
was a definite indication for gastroscopy and not a 
contraindication. Again it should be recalled that 
none of the perforations was through tumorous 
tissue. 

Friability of the gastric wall. The fact that in Case 
3 the gastric wall was not definitely friable and the 
fact that the other reported accidents (12, 13) occur- 
red in normal stomachs argues that friability is not a 
sole factor in causing perforations. 

Elasticity of the instnnnent. Experience has proved 
that the present instrument has the proper flexibility 
to prevent esophageal lesions and still permits excel- 
lent visualization of the stomach. 

Angle of impingement on posterior wall. The flexible 
gastroscope strikes the posterior wall at approximately 
the same angle that the rigid instrument did — about 
thirty degrees. 

The role of the Assistant. In our series all the acci- 
dents occurred while an inexperienced assistant was 
holding the head. An inexperienced assistant may 
render the examination difficult and unsatisfactory. 

The speed of the introduction of the instrument. In 
our series the perforations occurred, not when the in- 
strument was moving rapidly but when a “slight re- 
sistance” was felt and movement was slow. However, 
the old rigid instruments were frequently introduced 
slowly, and yet they did not perforate the stomach. 

To demonstrate experimentally the effect of the velo- 
city of the instrument we made repeated observations 
in the following manner:^ 


A dog stomach was first stretched tightly in the frame 
and placed at an angle of thirty degrees to the horizontal. 
The instrument, which was not counterbalanced, was al- 
lowed to fall of its own weight from different heights. 
The results were .always the same: both tips slid rapidly 
over the membrane to the farthest edge, thereby bending 


*Foot Note Description of apparatus. (Fieure 2). The apparat 
consisted of a metal upnnht on a baseboard The upriaht w; 
Blotted to carry a roller attached to the wooden block, which servi 
as a carriage for the gastroscope and could be easily moved up ai 
uovm. There was a pulley at the top of the upright so that weigh 
could be attached to a cord and exactly counterbalance the gastr 
scope and the carriage At the lower end of the upright was 
fmed wooden block through which the gastroscope passed Belo 
this, on tlie baseboard, was a frame on which the test membrai 
was placed and which could be fixed at any point at any argl 
Dogs stomachs were used as test membranes. Some were frcsl 
others were preserved in 30% glycerine in physiological saline i 
ice-box temperature to keep them soft and pliable 


the lowei pait of the gastroscope. Both tips slid easily 
when the stomach was suspended loosely in the frame, but 
the sponge tip occasionally stopped before it had gone the 
full length of the membrane. This sliding may be ex- 
plained by two facts. First, if the instrument is passed 
rapidly, the ineitia of the stomach wall changes none or 
little at all before the tip has passed over any particular 
area. Second, by the time the inertia of the stomach has 
changed the flexible part of the instrument is well into 
the stomach, permitting tlie instrument to bend readily. 
The friction between the tip and the gastric viall. A dog 
stomach was placed at an angle of thirty degrees with the 
horizontal. The instrument was exactly counterbalanced. 
The tip was gently placed in contact with the uppermost 
part of the membrane. Water was slowly added to a 
bottle on the carnage. It was run in from a burette with 
a long rubber tube which extended to the bottom of the 
bottle so as to avoid any inertia caused by the fall of 
water. The end result was considered to be the weight of 
water necessary to cause the tip to slide the full length of 
the membrane. There was a relatively constant weight 
which caused the rubber Anger to suddenly slide the full 
length. Once movement was initiated the tip slid easily and 
rapidly. With the sponge tip, however, it required ap- 
proximately 100 grams more to initiate sliding which was 
jerky. 

Table I shows the characteristic results using the 
sponge tip, a combination sponge and finger, a four 
centimeter long finger, a six centimeter finger, and a 
short (2.5 centimeter) finger. It is apparent that the 
sponge tip creates more friction than the rubber finger 
or even the combination sponge finger. Each test was 
carried out as quickly as possible to avoid changes in 
the membrane, elasticity, tension, and moisture. 


Table I 


ringer Tips 

Gms 

Sp on re- 
finger tips 

Henning 
sponge tip 

6 cm. 

4 cm. 

2 5 cm. 

Gms. 

Gms. 

355 

338 

344 

417 

665 

340 

346 

370 

BOO 

530 

335 

830 

405 

■ 420 

640 

840 

375 

385 

440 

630 

330 

340 

890 

436 

616 

31S 

335 

360 

410 

490 
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The transmission of 'pressure. Finally the question 
of how the tip transmitted the pressure exerted on 
the gastric wall by the advancing instrument was con- 
sidered. This time the entire stomach was suspended 
loosely, so that the gastroscope passed over the pos- 
terior wall. The finger tip slipped easily over the 
mucosa, whereas the sponge tip “skidded” along the 



Fig. 4. Diagramatic lateral view of gastroscope as it passes 
through the esophageal hiatus and along the posterior wall 
of the stomach, (a) finger tip at the cardia, (b) first con- 
tact with the posterior wall, (o) instrument slightly curved 
from tip through lower portion in esophagus, (d) tip guiding 
instrument over posterior wall. Note curve of gastroscope, 
(e) gastroscope advanced to lower depths of the stomach. 

surface. Because of the friction between the sponge 
tip and the stomach the sponge was rolled under 
itself. The mucosa behind the advancing sponge was 
stretched tightly, while folds of tissue were piled up 
in front of it. Many times there was so much tissue 
piled up in front of the sponge tip that it was impos- 
sible to pass over (Figure 3) . In these instances the 
sponge tip pushed out a deep pouch and finally the 
instrument “buckled,” but the tip did not turn up- 
ward and slip out of the pouch. When the gastroscope 
with a finger tip was passed into such stomachs the 
*■ finger followed down one side of the pouch and curved 
up the other side until it slipped over the edge (Figure 
4 ). 

COMMENT 

It i.s advisable to appraise diagnostic procedures 
from time to time. Gastroscopists believe that gastro- 
scopy is as safe a procedure as passing an Ewald 
stomach tube. We are of the same opinion. 

It seems that the outstanding factor operative in 
our accidents was the use of the sponge tip. A rubber 
finger tip acts as part of the flexible system of the 
gastroscope. Immediately proximal to the tip is a 
seven centimeter ligid part consi.sting of the rubber 
finger receptor, the lamp, and the objective. Proximal 
to this part is the main flexible portion of the gastro- 
scope containing the lens system. As the tip protrudes 
through the esophageal hiatus, the under surface of 
the finger tip contacts the posterior wall as shown in 
Figure 4a. As the tip descends a little further, one 
has the condition represented in Figure 4b. The pres- 
sure i.s increa.sed, but the rubber is pliable enough so 
that the finger bends easily. As the instrument de- 
^cuiuis further and more of the finger tij) contacts the 
posterior stomach wall, the resistance or pressure of 
the stomach increases and the effect of the elasticity 
of the rubber finger is greater, so that there is a 
tendency for the upper part of the flexible system to 
bend very slightly in the lower esophagus (Figure 4c). 
Fi.'i.'iliy, the elaatic eifect is enough to bend the instru- 
ment at the junction of the rigid and flexible part as 


shown in Figure 4d. When the instrument bends at 
this point, the flexible portion above is slightly curved. 
The full length of the finger now lies on the stomach 
wall and slides easily. The finger directs the instru- 
ment and initiates an early bending of the upper flex- 
ible portion. This results in an increasing surface of 
contact between the gastroscope and stomach wall as 
the instrument advances (Figure 4e). 

When the sponge tip is used, the first seven centi- 
meters of the instrument are rigid. The vital differ- 
ence between the sponge and finger tip is apparent. 
There is no flexible part of the instrument in the 
stomach until seven centimeters have passed the 
hiatus. There is nothing to deflect the sponge tip 
(Figure 4c). The entire pi'essure is always exerted, 
on the very small surface of the stomach wall in con- 
tact with the sponge tip. The tendency is to push out 
a deep pouch (Figure 4d). The pressure phenomena 
are exaggerated by the sponge tip because it prevents 
the instrument from sliding easily. No one will ques- 
tion the fact that an old smooth tire will skid much 
easier than a new one with a good “non-skid” tread. 
Likewise, if we used a smooth ball tip instead of a 
sponge, the former would slide easier than a “non- 
skid” sponge but not so easily as a finger tip which 
readily adapts itself to any change in contour and fol- 
lows the course of least resistance. Furthermore, a 
ball tip would still be objectionable because it cannot 
direct the instrument nor alter the pressure any better 
than a sponge tip. 

CONCLUSIONS 

Evidence is presented to show that the addition of 
the sponge tip to the Wolf-Schindler flexible gastro- 
scope was a modification which rendered the instru- 
ment unsafe. This is in part the result of a “non- 
skid” effect. The friction between the sponge tip and 
the stomach wall is greater than with a long rubber 
finger tip of moderate elasticity and flexibility. 

A long rubber finger directs the instrument in the 
line of least resistance and initiates bending of the 
flexible portion thereby distributing pressure more 
evenly. A sponge tip does not deflect the instrument 
nor does it facilitate its bending and thus the pres- 



Flg. 5. Same as Fig. 4 but using a sponge tip. Note how 
the sponge rolls under the gastroscope, the deep pouch 
that is pushed out, and that the instrument does not bend 
until the final stage. 

sure of the advancing gastroscope is localized to a 
small point beneath the sponge tip. 

We believe that gastroscopy is a safe and harmless 
procedure if a few simple precautions are observed. 
Furthermore, we believe it is essential that one use a 
rubber finger tip four to six centimeters long. 
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Chronic Hypertrophic Ulcerative Gastritis Treated by Coutard s Method of 
Roentgen Therapy: Case Report with Unusual Course and Result 
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cntCACO. lU.tKOIS 


T lir. foIin-A'idf « n cA'‘c o{ c)irMnc hypor- 

trojililc fastrilt*- trcaltd by rgnt.ird's of 

jirotrartM biyh vnltnr'’ nioiityt'ii Uirnijiy, (lemon- 
..tmtiiiK the 0(1 tJ»' rJin-mVnII( inf'.'inii-d ynairtc 

miioo’A, The pAtien! (v.'i« ((b^en'id over :i period of 
rv.-fU-o yrarr (l?22-1bo O. Iiiiriiif tlii« time ho i-iih- 
nillt»Al to 55 r.i>-ir«'X(‘idr ( vAniinritien-i; 5! of Ihcro 
wore j'orfonnod from (o If'.'li Tin* rr-entfon- 
oioyif fn-Atmont wji« yiviu in Tho y;i-tro<rn})lc 

oh'-orrntion'' A’.oro made no* only t>y mynlf but wore 
ch'xhod by rr.oro timn Ui'i id-.y-'iciAna v.lio v.cro p:\r- 
(icipAtiny in f’.-iMro'copjc fotirM'-, Ainonr' (hom W(ro 
y.'i«trr-<’n!oro!of'i‘d> of woriil.v.ido rofmtnt!''!!). 


CA?f-; niii'ORT 


The patient «‘.T> a tnari. ixiro fn firtetur, .''Inoe 

the World War. ho l.ad ofimjdniiod of o''iitlimou» (■arlrtit 
} sin '-•.iii'"!'. War, not rrhi vrd by ro t in tenl, fr-<.i! or :iH,nllo«. 
I;k."’4i*o of thi" pain I." r.pidini for n 'war i or. -ion to 
whirh ho r.n- otilitl-d, n-rordiiie to (lonnan law, if dir. 
ca'o dindni-hed lii- nl.ility to norh hy 50 per ronl or iroro, 
Th'.n^njdi ormniimtion )n tiu- inilitrr:.' ho pitni of .Munich 
rhoKrti no I’.nthoiopic fiiidiri'. T)io pntiont .’ipiK-.Tr/d thin, 
hut the inl'rnal orpan- v.ok r.onnni. h'totr.r.rh onnt<nt 
r.fnr h>.-..a!(i meat wntninrd norriinl mrounla of ft(o nnd 
lot.-jl hydrt’^hhrlc ncUI < {-I dh’). .Vo inert .aoc of cotl/. r ar 
found. It'ionti'onolojrio ommimilion of the 'tomarh wn- 
entirely repnije,., ‘Dioro ’.tni no t^ruH Idortd in llio !t<Kil«. 
It may ly.-- to oitretf thn! there '.(n* no chitnpo in thoto 
ntsativo findi.'jp' unli! the hopinninir of the JJorntirenidoj.-ir 
treatment in 1P;!2. Sinro tlio military iionpilal Iind found 
that (tartroTopy teaa nldo to rovonl dt fmito iMthoIopie 
ehnnper In e.i’o.i in nhieh u-tinl rnothoda had rriven no 
rfouiti at ntl, the patient wiia referred for r;.a»tro-ropy in 
IP 22 , 


G.'iotro"copy v.-ar performed with the .Schindler ripid 
p.Tlro,»c!ipe of 1P22. It wn- not poo'sible to reo either the 
antrum or the pjdoru*. Only llie upper purtt of the iMnly 
of the ftomadi were ot<«crved, Tlie-e allowed very miirhMl 
chnnpr-,. The rnucou- rnemhrnne wna awolleti, yelvely, 
hypertrophic mid on the poiterior wall three rtiiperflelnl 
dirtiacl ero-iorm were otircrvet!. 

The tiinanosh of n ninrhed rJironir Jiypertrophic tdeern- 


Prer«.er «f MoJIrIr.e, Pehr.,,! of AMHr.r. Unlvrr- 
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live /-.a'irilia wa- rmide nnd tjie patient received his 
pension. 

He vn* lu'l cxnmin>tl {:!i«tr 0 'copically nptain until 
AHpu't. 1!*2:‘, At llii' lime lie reported to me that he had 
never Irf-en ndieved of Ida .oymptoma and tlmt lie was com- 
pletely unnhle to wnrh. I'rmTi this time until the inven- 
tion of the (leAllde Welf-Scldmiter ra'tro’-’Oope, the patient 
had 15 ciialro-coplr exnminntiori.a. The principal findintfs 
at each evnndnation were aimilar. The rwollen, velvety, 
jwiroiis rliarnrier of the murnni membrane of the rlnmach 
v(.a" ex.actly the ..ome aa in 1P22. Only at one examina- 
tion wna it pn-ailde to reo the iintnim nnd jiyJorus. The 
-.wnllen muf'i-n of the body nlmo«l always contained 
aevernl nlcrrnlion'' at dliTerenl rites in the anterior \v,a11, 
in the jrreater curvature nr in the po-leidor wall. The 
eroiiens wiTe peiu’r.ally ,vellnwi«h, Kimelimca white nnd 
very rliallow. I-'rc<iueiitly muce=al hemorrhnne'*. vnryinir 
in fire, were reeii. 

An nmi«unl feature of Ihiv i-.a-e is that the picture did 
not rho-.e the u-ual improvements nnd relnp.-'ei. encountered 
in this di'ta'e. Iitil the condition remainiai e—entially un- 
rhnnyed. The patient .aid th.'.t lie was rutTerinir con- 
tlnuoufly, nnd he finally leceived n peii'inn of 100 per cent. 

The condition appeared murh worse than that of n true 
i:n«trie ulcer, nltliouph in 1!'"2 T had the impreo.sion that 
one of tin' eroelnii!' w.nn ro deep, repubirly deflmsl nnd 
loitml that the transformation of a irn-tritic ulceration 
into n true t.-n'trir ulei-r reemcsl evident. However, this 
wn» not «'i. Cn»troM-opy performed one v.eeh later proved 
that Ihi"! ulcer had di-nppearisl rompletely while other 
Miperfieinl ermdon" had been formed at difTerent .sites. 

riotn May, 11*52 (.n, Hie jialieiil was (•xamined with the 
Jli'f.ilde tVoIf-.Sehindier jra.slroscope. With this instrument 
the nntnim nnd pylorus were nhvnys vi.sihle. There were 
nl«o hypertrophic rhnnpeo. hut tlie-e were much less 
marhetl than in the ujiper Iiody of the .stomach. Ourinir 
thin time the patient was treated with rest in hed for 
many we.-I,,!. n Idaml diet, often merely n liiiuid diet, hot 
nppliratioim, Invades, intravenous injeetions of pi-olein 
bodle., alhnlie-, charro.-d, hismuUi, haiiiim. Kilter, etc. 
Xoiie of the«e definitely improved the condition. 

Attlialtim,* (1051) Sielmann (Munich) and 1 ha*l beirun 
to fn-nt telecfed carcinomas of the i.tomnch with Onitard'a 
method of hipli voltnye X-ray therapy. It is well hnown 
that with this type of tliernpy one tries to destroy tumor 
cella in the nfaire of mitosis nnd finally to hill .all'cella of 
(he tumor. This therniiy cmiBefi a very severe “Iiurnititr’’ 
or inflammation of the shin ns well ns the mucous 
memhrnnr. AVlien the irradiation is disrontimied the in- 
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flammation regresses and regeneration of the burnt tissues 
is observed. The astonishing results need not be discussed 
in this connection. We had observed this picture not only 
in cancers of the mouth but also in the gastric mucosa 
during the treatment of stomach cancers. Therefore I 
conceived the idea of treating this hopeless case of hyper- 
trophic, ulcerative gastritis in the same way, in order to 
“buim” the mucous membrane of the stomach and to start 
its complete regeneration. The patient was told of the 
uncertainty of this treatment, of the disagreeable inciden- 
tal effects and of the sti-ain; but since he was suffering 
from terrific pain constantly he consented without hesita- 
tion to undergo the treatment. 

Gastroscopy at this time disclosed velvety, swollen 
mucosa of the whole stomach, numerous very short, ex- 
tremelj’’ stiff folds especially in the anterior wall, numerous 
small, mucosal hemorrhages and flat yellowish erosions. 
Two sickle shaped, sharp folds crossing the greater curva- 
ture of the body were seen which were again demonstrated 
in many examinations. Apparently these were caused by 
fibrous, inflammatory changes of deeper layers of the 
stomach wall. Some of these changes were photographed 
with Henning’s photographic camera through the rigid 
gastroscope. The acidity of the stomach contents after 
Ewald meal was normal. Repeated and very carefully per- 
formed X-ray “relief” exposures with controlled pressure 
failed to demonstrate either the small, stiff folds or the 
high, sharp folds crossing the greater curvature. These 
latter two folds were still observed until June, 1934. All 
Roentgenologic attempts to demonstrate these most out- 
spoken alterations of the mucosal “relief” were in vain. 

Coutard’s method of high voltage X~ray treatment was 
pei-formcd daily for 45 days. The patient had the usual 
skin reaction in this type of treatment. He felt very weak 
but it was not necessary to hospitalize him. 

Remits of Treatment: Emptying of the stomach before 
gastroscopy in the second half of the treatment disclosed 
pus like secretion. Gastroscopically, the mucosa was 
covered with thick layers of mucu.s and pus; consequently, 
nothing could be told from the appearance of the mucosa. 
Four weeks after the treatment had been discontinued, the 
mucosa became visible again. Pus and mucus had disap- 
peared completely and at this time, for the very first time 
'in over ten years a normal mneosa vjas seen. The velvety 
swollen character had disappeared completely, the small 
stiff folds taere gone and no ulcerations were p?-esent. The 
mucosa appeared smooth, glistening, silk-like, similar to 
that of a healthy individual. Only the two sickle shaped 
folds crossing the greater curv’ature recalled the fact that 
this stomach had been severely diseased. 

The patient was free of pain for the first time since the 
end of the World War, This picture remained unchanged 
for one year until the end of 1933. At that time, the 
mucosa above the sickle shaped folds began to look a little 
grayish. Repeated gastroscopies show'ed that the grayish 
area increased in size, the mucous membz-ane became thin- 
ner, and finally in December, 1933, distinct blood vessels 
were seen. A definite atrophic gastritis developed. At the 
same time the patient began to feel exceedingly nervous. 
His eldest son stated that living with the father had be- 
come very difficult because the father was so irritable. 
The patient himself complained of irritability, of extreme 
weaknesf. of epigastric pressure with gas and eructation. 
However, this discomfort was not comparable v.dth the 
former condition of continuous pain. 

At thLs time the observation was interrupted and, since 
no furlhcT data is available, it has seemed ad^nsable to 
report this most unusual case at this time. A short time 


ago I received word from this patient that his condition 
was unchanged. 

COMMENT 

Chronic, hypertrophic gasti'itis is a Jrequent and 
always severe disease. It is found in about 12 to 13% 
of all patients who have gastroscopic examinations. 
From 1922 on, I have seen about 340 cases^ Many of 
these have been followed clinically and gastroscopi- 
cally for months or years. A complete cure has never 
been obseiwed in the usual course of the disease, hut 
ulcerations occur only occasionally and in the form of 
attacks. These heal quickly with a bland diet. 

The patient above described is unique because of the 
obstinancy of the presence of ulcerations which were 
observed for three years, and which had probably been 
present for ten years. However — and this fact is re- 
mai'kable theoreticallj^ — ^none of them developed into 
chronic gastric ulcers. The severe, painful, disease 
could be diagnosed only gastroscopically. All other 
methods, especially the X-ray “relief” technic, showed 
no evidence of the disease. The most marked changes 
of the mucosal “relief” could not be demonstrated by 
Roentgenologic examination. 

After 10 years of unsuccessful therapy, 45 treat- 
ments with Coutard’s method of. high voltage X-ray 
therapy were given. The idea was to destroy the dis- 
eased mucosa and to cause subsequent regeneration. 
We succeeded completely with this pi’ocedure. After 
a primary, severe purulent, acu^ inflammation, the 
gastric mucosa became normal for the first time in 
ten years. The patient recovered and remained in 
good health for one year when atrophic gastritis de- 
veloped. This form of gastritis is, in my experience, 
never seen as a result of hypertrophic gastritis. No 
sign of atrophy was observed in the case under discus- 
sion before the beginning of Roentgen thei'apy. There- 
fore, we feel sure that this atrophic gastritis was 
caused by that therapy. Although the usual symptoms 
of atrophic gastritis developed — ^nervousness, epigas- 
tric pressure, gas and eructation — ^the condition of the 
patient was much improved when compared with the 
extreme pain before the beginning of Roentgen treat- , 
ment. 

Since we were able to observe this patient long 
enough to witness the development of the atrophic 
gastritis, we are unable to recommend Coutard’s 
method of high voltage X-ray therapy as a routine 
measure in this disease. We believe that it should be 
restricted to the few hopeless cases which have been 
observed gastroscopically over long periods, in which 
ulcerations have always been found later and which 
could not he improved by the usual therapeutic pro-, 
cedures. 

SUMMARY 

1. A patient suffering from severe hypertrophic 
ulcerative gastritis was observed over a period of 
twelve years. 

2. The diagnosis could be made only with the use 
of the gastroscope ; X-ray relief technic did not demon- 
strate the very mai’ked changes of the mucosal relief. 
Sixty-five gastroscopies were performed. 

3. The usual improvement seen in this disease was 
not observed in this case. Ulceration and extreme 
pain were present without intenruption, 

4. In spite of protracted, careful observation, de- 
velopment of a gastritic ulcer into true gastric ulcer 
was not seen. 
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5. Coutard’s method of high, voltage X-raj’ therapy 
caused severe, acute, purulent gastritis and subse- 
quent regeneration of an essentially normal mucous 
membrane. This picture was seen for one year. The 
patient seemed to be cured when atrophic gastritis 
developed ns a late result of the therapy. 


C. Roentgenologic therapy by Coutard’s method 
can be recommended only for the most severe cases of 
hypertrophic ulcerative gastritis which have been ob- 
served gastroscopically over long periods and which 
fail to respond to the usual methods of therapy (diet, 
rest in bed, lavage, silver, alkali, etc.). 


SECTION II — Experimental Physiology 


The Proteolytic Effect of Normal Gastric Juice on Beef Muscle Globulin, 
with Reference to the Reported Action of the 
Anti-Anemic Intrinsic Factor 

By 

CIIARLE.S P. EMERSON, Jr., B.S. 

. and 

0. M. HEUtER, Ph.D. 

INDIANArOLIS, INDIANA 


^ASTLE and his coworkers (1, 2, 3, 4) denion- 
stratod tlmt when normal gastric juice and beef 
muscle were incub.stod together a substance was pro- 
duced which was therapeutically active in pernicious 
anemia. The factor in normal gastric juice he called 
"intrin.sic factor” and the suh.stnnce upon which it 
acted ho termed "extrinsic factor.” lie found that the 
globulin of beef mu.scle contained the extrinsic factor. 
Griffiths (5) made a study of the chemical aspects in- 
volved in this process, using the beef muscle globulin 
as a source of the extrinsic factor. This investigator 
compared the proteolytic effect of normal gastric juice 
and ga.stric juice from patients with pernicious anemia 
— that is, gastric juice presumably devoid of intrinsic 
factor. This comparison wa.s made on the bn.sis of the 
production of nitrogenous material not precipitated by 
ti-ichloracetic acid. There was found to be a small 
amount of soluble nitrogen produced as a resuit of in- 
cubation at pH G w'hich ho could not ascribe to the 
action of pepsin or trypsin and which, on tiic average, 
was greater in the case of normal gastric juice than 
in juice aspirated from persons with pernicious 
anemia. Griffiths suggested that this production of 
soluble nitrogen might be related to the action of the 
intrinsic upon the extrinsic factor. 

Using liver' extract as a substitute (G), we were 
unable to demonstrate a cimnge in the nitrogenous 
components of the liver extract which could be at- 
tributed to any other factor than pepsin. Since Grif- 
fiths reported a measurable increase in soluable nitro- 
gen when he used beef globulin as a .source of the 
extrinsic factor, we undertook to perform certain ex- 


I"'"-'-!’"''- Clt, 

feubmlttwl Au^st 11, 193G, 


poriments based on those described by Ifim, hut in- 
volving certain additional controls. 


EXPERIMENTAL 

Beef muscle globulin, the .source of the extrinsic factor 
in these experimenl.s, prepared according to the method 
described by Castle (,3), was dried in a vacuum desiccator 
and powdered. Normal gastric juice wa.s obtained (fol- 
lowing hi=tnmine .stimulation) from young, healthy .adults, 
all of whom from clinical experimental work had been 
.shown to secrete ga.stric juice containing the intrinsic 
factor. The material thus obtained was filtered clear and 
kept in a refrigerator until used. Samples containing bile 
were discarded. The boiled gastric j'uicc employed in con- 
trol experiments was filtered free of coagulum. 

In the first scries of experiments the technique employed 
was similar to that described by Griffiths (6), but with a 
few mochTicntions. One hundred niilliprram portions of 
beef muscle globulin were incubated for three hours at 
•lO' C. with the equivalent of 4 c.c. of gastric juice, boiled 
nnci unboiled, at pll 2 (npproximate) and pH G.O. To the 
incubation mixtures were then added 4 c.c. of 25 per cent 
n«* o overnight refrigeration at 

fi, filtered clear and the nitrogen content of 

the filtrate determined. 


io 7 jneparea as loilows: 'J 

10 C.C. of gastric juice, boiled and unboiled, possessing 
known titratnblo acidity, were added 10 c.c. of N/10 H< 
m the case of the pH 2 mixtures, 10 c.c. of N/10 phosphai 
ufTcr in the ease of the pH G mixtures, an amount c 
NaOH equivalent to the total acid of the gastric juice i 
the case of the pH 0 mixtures, and to each was added di: 
tilled water m .sufficient quantity to bring the volumes I 
of 1 solutions, 10 c.c. were added to 100 mt 

of muscle globulin and 10 c.c. placed in an empty tube fo 
purposes. One drop of toluene having been adde 
in each case as a preservative, all the tubes, tightly stop 
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pered, were placed in a rotary shaker and agitated for 3 
hours in a water bath maintained at 40° C. 

The nitrogen content of the filtrates was determined ac- 
cording to the manometric method of Van Slyke (7) as 
modified by Van Slyke and Kugel (8). 

CALCULATION OF RESULTS 

To determine the true change (C) in soluble nitro- 
gen resulting from incubation at each pH, the value 
obtained for the globulin incubation mixture contain- 
ing the boiled gastric juice was subtracted from that 
containing the unboiled, and from the value (G) thus 
derived was subtracted the difference in soluble nitro- 
gen (G. J.) between the solutions of the same pH con- 
taining the boiled and unboiled gastric juice. The re- 
sults were calculated on the basis of 100 c.c. of gastric 
juice. 

From the results shown in Table I it appears that 
in each case incubation at pH 6 led to an increase in 
the soluble nitrogen of the globulin incubation mix- 


physical and chemical properties existing between the 
normal and artificial gastric juices. It was therefore 
decided to rule out, if possible, peptic activity at pH 6 
by employing as a substrate beef muscle globulin 
which had been predigested with pepsin. 

Beef muscle globulin was digested 8 days at 40° C. 
with one-half its weight of pepsin in N/10 HCl, toluene 
having been added as a preservative. The solution was 
then neutralized with NaOH and evaporated by dis- 
tillation in vacuo, the pH being maintained at approxi- 
mately 6.5 during the process. The residue was dried 
in a vacuum desiccator and powdered. An amount of 
this material equivalent to 100 mg. of the original 
beef muscle globulin was incubated 3 hours with 10 
c.c. of gastric juice solution at pH 6, prepared as de- 
scribed above. Four cubic centimeters of 25 per cent 
trichloracetic acid were then added and, following 
overnight refrigeration, the nitrogen content of the 
filtrate was determined. It was found that boiled 


Table I 

CJia^iges in soluble nitrogen following incubation of normal gastric juice with muscle globulin (G), and alone 
(G.J.). Net change (C.) = G. — G. J. 


Mg. Change per 100 c.c. Gastric Juice Solution 


Experiment 

Titratable Acidity 
of Gastric Juice 
(c.c. N/10 NaOH 
per 100 c.c. G. J.) 

pH 2 (approx.) 

pH 6.0 

G. 

G. J. 

c. 

G. 

. 

G. J. 

C. 

1 

00 

272.6 

3.1 

269.5 

0.6 ±. 0.6» 

— 1.6 ± 0.5 

11.2 ± 1.0 

2 

05 

200.0 

C.5 

283.5 

6.1 ± 0.8 

0.0 ± 0.2 

6.5 zt 1.0 

a 

130 

280.0 

4.7 

276.2 

5.0 ± 0.3 

— 0.6 ± 0.1 

6.6 ± 0.4 


• = probable error. 


ture. The following possible explanations suggest 
themselves; (1) proteolytic action of the intrinsic 
upon the extrinsic factor; (2) proteolytic action of 
pepsin upon the beef muscle protein; and (3) differ- 
ences in absorption upon the beef muscle globulin of 
soluble nitrogenous substances in boiled and unboiled 
gastric juice. 

That appreciable peptic action may take place at pH 
6 v/as considered likely in view of the fact that in 
every case where the rennin content of gastric juice 
at this pH was determined such activity was demon- 
strated. In order to test this hypothesis, beef muscle 
globulin was incubated with pepsin solution (U. S. P. 
Pepsin 1 -.3000) at pH G under precisely the same con- 
ditions employed in the preceding experiments. The 
concentration of the pepsin solution was adjusted in 
such a way that its rennin content (determined accord- 
ing to the method employed by Helmer, Pouts, and 
Zerfas <9)) approximated that of the gastric juice 
u.-^ed in the preceding experiments. The results are 
expressed in Table II and are calculated on the basis 
of 100 c.c. of ijepsin solution. 

From the figures shown in Table II it is apparent 
that at least a part of the increase in soluble nitrogen 
obtained on incubation of gastric juice and beef muscle 
globulin at pH G may be due to peptic proteolysis. 
Failure to obtain the same degree of soluble nitrogen 
ciiange using pep.sin solution possibly indicated an in- 
dt-pendent action on the part of the intrinsic factor 
>.•: the gastric juice, but we felt that it might also 
I o correlated with the numerous dissimilarities in 


gastric juice served as a most unreliable control, since, 
on boiling, hydrolysis apparently takes place the pro- 
ducts of which are adsorbed on the substrate and pre- 
cipitated by trichloracetic acid to a variable extent. 
For this reason a control was devised as follows: To 
an amount of digested beef globulin equivalent to 100 
mg. of the original material were added 4 c.c. of tri- 
chloracetic acid and then 10 c.c. of the gastric juice 
solution at pH 6, Following refrigeration, nitrogen 
was determined on the filti’ate. No change in soluble 

Table li 

Changes in soluble nitrogen follounng incubation at 
vH 6.0 of pepsin solution xoith muscle globulin (G), 
and alone (P.). Net change (C.) = G. — P. 


Expect- 

ment 

Composition of Pepsin 
Solution 

Mg. Change per 100 c.c. Pepsin 
Solution 



G. 

P. 

C. 

1 

0.6 ETO. pep. 1:3000/100 c.c. 

3.3 

0 

3.3 

2 

0.8 Epn. pep. 1:3000/100 c.c. 

1.3 

— I.O 

3.2 


nitrogen occurred as a result of incubation with 
normal gastric juice at pH 6. 

In order to determine the possibility of a proteolytic 
action not demonstrated by an increase in soluble 
nitrogen under these conditions, the Willstatter and 
Waldschmidt-Leitz (10) titration technique was ap- 
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plied in the following manner. Predigested globulin 
material was suspended in water in such concentration 
that 1 c.c. contained the equivalent of 18 mg. of the 
original beef muscle globulin. Sixteen cubic centi- 
meter portions of this suspension were incubated for 
3 hours at pH 2 and pH 6 with 12 c.c. of gastric juice 
(the acid and alkali required to adjust the pH being 
contained in 4 c.c. of solution added to the incubation 
mixture). Following incubation and refrigeration, 1 
c.c. samples were titrated in 97 per cent alcoholic sus- 
pensions with N/50 NaOH dissolved in 97 per cent 
alcohol; 6 c.c. samples were titrated in 50 per cent 
alcoholic suspensions with N/IO NaOH in 50 per cent 
alcohol. Phenolphthalein (1 c.c. of 1/10 per cent) 
served as the indicator. Direct color matches between 
the incubated samples and their controls were ob- 
tained. The latter were prepared as follows: The 
globulin suspension, gastric juice, and pH-adjusting 
solution were added together at refrigerator tempera- 
ture, in the same proportion as described above, and 
1 c.c. and 6 c.c. aliquot portions of the mixture were 
immediately pipetted into alcohol. These alcoholic 
suspensions, containing 97 per cent and 50 per cent 
alcohol, respectively, were titrated as above. No dif- 
ferences in titration values between the incubated 
samples and their controls were observed at either pH. 

DISCUSSION 

The foregoing experiments, using a beef muscle 
preparation as a source of Castle’s extrinsic factor, 
failed to demonstrate any extra-peptic proteolytic 
activity in normal gastric juice. It is obvious that 
these results are not conclusive evidence against the 
possibility of such activity. For example, the quanti- 
tative aspects may be such that the limits of error 
of the methods employed overshadow the chemical 
changes sought. So far as the results of the trichlor- 
acetic acid precipitation method are concerned, it must 
be borne in mind that nitrogenous compounds, which 
alone are not precipitated by trichloracetic acid, may 
be so precipitated, in part at least, if adsorbed on 
other proteins present in the mixture. This circum- 
stance appears to account for the fact that occasion- 
ally there are marked differences observed between 
the soluble nitrogen content of boiled and unboiled 
gastric juice when these are analyzed alone, which are 
not discoverable when the gastric juices are analyzed 


in combination with their protein substrates. Such 
variable behavior on the part of boiled and unboiled 
gastric juice can render controls uncertain and results 
dubious. 

The experiments involving predigested protein are 
free from certain of these objections; on the other 
hand, it is not inconceivable that prolonged incuba- 
tion of the extrinsic factor with pepsin may lead to 
its destruction or, at any rate, attenuation. This is 
considered unlikely in view of the reported stability 
of the extrinsic factor (11, 12), but it must be con- 
sidered as a possibility. 

The Authors feel that some of the results published 
by Griffiths may represent physical and chemical pro- 
cesses unrelated to pi'otein hydrolysis, peptic or other- 
wise. Thus, this investigator reported an increase in 
soluble nitrogen at pH 2 in the case of gastric juice 
from patients with pernicious anemia amounting to 
almost one-third that produced by normal juice, al- 
though the data reported by Helmer, Fouts, and Zer- 
fas (9), who studied the gastric secretions of 47 
patients with pernicious anemia following histamine 
stimulation, indicated that the gastric juice contains, 
on the average, less than 1/100 the normal amount of 
pepsin. 

The disparity between our results and those ob- 
tained by Griffiths may be related to the differences 
between the physical and chemical properties of boiled 
and unboiled gastric juice mentioned above, which dif- 
ferences would, from a theoretical standpoint, be 
greater in the case of unfiltered than of filtered gastric 
juice, and would be especially noteworthy in the case 
of gastric juice from patients with pernicious anemia, 
since the mucus content of such gastric juice is very 
high. 

SUMMARY 

Efforts have been made to account for the increase 
in soluble nitrogen obtained by Griffiths on incubating 
gastric juice containing Castle’s intrinsic factor with 
beef muscle globulin, a source of extrinsic factor. 

The results of these experiments fail to support 
Griffiths' contention that peptic activity at pH 6 can 
be disregarded, and render doubtful his conclusion 
that at this pH, proteolytic activity, measurable by 
the methods employed, is possibly due to the anti- 
anemic intrinsic factor of normal gastric juice. 
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The Changes within the Cells of the Gastric Mucosa During 

Secretory Activity^' 

By 

ABRAHAM J. GITLITZ, M.D. 
and 

WILLIAM LEVISON, M.D. 

NEW YORK, NEW YORK 


T his study was undertaken in order to coiTelate 
the moi'phological variations of the secretory cells 
of the gastric glands with stages of functional activity. 
The detailed analysis of the changes of the known 
cytoplasmic and nuclear elements will be reserved for 
a later publication. The discussion is limited to the 
mitochondria and Golgi apparatus and to the cellular 
secretory products, such as pepsinogen granules and 
mucus. 

The cycle of events within the cells could be most 
clearly demonstrated only by active stimulation. In 
the experiments to be described pilocarpine hydro- 
chloride was employed because of its stimulating 



Fig. 1. Fundus. Fed control animal. Uniform character 
of acid cells. Regaud: Aitmann's acid fuchsin. (Low 

power). 


action on the mucosa of both the corpus and antrum. 
The stomachs of the animals studied did not show any 
pathologic changes and in the longer experiments re- 
turned to the phase observed in the controls. 


METHOD OF STUDY 


Young white rabbit.? of approximately the same weight 
were used for the experiments. Four of them belonged 
to the .same litter, three to another. The animals were 
injected intramuscularly with 12.5 mgs. per kilogram of 
frc.'hly prepared 1% aqueous solution of pilocarpine 
hydrochloride. Following this they received no food but 
w'ero given small amounts of water. Two types of control 
animals were used. One was fed until the time of the ex- 
perifTsont; the other was sacrificed after starvation for 27 
hour.r. The pilocarpine hydrochloride was administered to 
animals which had been allorved to feed until the time of 


J rfjp tt..* o' The Kcmat Sinai Hospit.nl, New- York 

•>, • i-J l.j- a trrr.nt from Or, A. A. 

SchmUroj! .Aoiro-.t ?. U'tC. 

f* P' 

i on 


City. 


injection. They were sacrificed at various intervals there- 
after, The stomach was immediately removed and the . 
contents collected for acid and pepsin determinations,' The 
tissue was placed into various fixatives for cytological 
study within twenty minutes after the death of the 
animals. The major portion of the gastric mucosa was 
fi’ozen over carbon dioxide ice and extracted for acid and 
pepsin content. 

OBSERVATIONS . 

In the fundus of the control animal starved for 27 
hours the peptic or chief cells of the chief glands are 
filled with large, round secretory (pepsinogen) granu- 
les which occupy the entire cytoplasm and obscure the 
nucleus. The mitochondria can hardly be identified 



Fig. 2. Fundus. One hour after injection of pilocarpine- 
Acid cells basal to the neck portions of the chief glands 
contain less granules. Granules stain less intensely. 

Regaud: Aitmann’s acid fuchsin. (Low power). 

although short filaments are seen at the base of the 
cells. The pepsin content of the mucosa determined 
quantitatively is very’ high. The cells in the basal 
portions of the glands are more packed with granules 
than those in the superficial portions. In the corpus, 
however, the granules, although numerous, fill only’ the 
half of the cell near the lumen.. The mitochondria form 
short, narrow’ filaments in the basal portions of the 
cells and extend to the region of the granules. The 
parietal or' acid cells in both the fundus and the corpus 
contain numerous round granules uniformly distrib- 
uted throughout the cytop]a.sm. These granules are 
smaller than the pepsinogen granules and possess dif- 
ferent staining characteristics. The' nature of the 
granules of the acid cells cannot be definitely stated 
at present. 

In the second control animal which was fed until 
the time of the experiment the peptic cells of the 
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Fig. 3. Corpus. Fed control animal. Peptic cells contain 
secretory granules near the lumen. Filamentous mitochon- 
dria In the basal portions of the cells. Acid cells filled with 
dark granules. Regaud: Altmann's acid fuchsin. (Oil 
Immersion). 

fundus are similar to those in the corpus of the previ- 
ous animal. The peptic cells of the corpus of this 
animal - contain less secretory granules and more 
mitochondria. These differences in granule content 
coincide with the greater digestive activity in this 
animal. The acid cells are uniformly filled with 
numerous granules (Fig. 3). Throughout the mucosa 
the acid cells are similar in character (Fig. 1). 

One hour after stimulation with pilocarpine the 
peptic cells are smaller. There are no secretory 
granules in the cells except in those in the basal por- 
tions of the glands. The mitochondria are scattered 
irregularly throughout the cytoplasm. The glandular 
lumina are wider. There is a greater amount of pepsin 
and acid in the gastric contents. The granules of the 
acid cells basal to the neck portions of the chief glands 
are markedly reduced in number, enlarged and stain 
more faintly so that the unchanged dark neck portions 
stand in sharp contrast (Fig. 2). 

Three hours after the injection of pilocarpine the 
peptic cells show still fewer granules. There is, how- 
ever, a small number of large granules m a few cells 
at the bases of the glands. The mitochondria are 
short, slender, wavy, more numerous and diffusely dis- 
tributed throughout the cytoplasm. The pepsin con- 
tent of the mucosa is markedly decreased ; that of the 
contents is inci eased. The acid cells basal to the neck 
portions of the glands contain more granules than in 



Fig. 4. Corpus. Three hours after injection of pilocarpine. 
Disappearance of secretory granules from peptic cells. 
Short mitochondria distributed throughout the celts. Acid 
cells contain fewer granules. Clear areas around the 
nucleus. Regaud: Altmann's acid fuchsin. (Oil Immersion). 


the preceding animal. Clear areas appear in the cyto- 
plasm around the nucleus (Fig. 4) . Short, thick rods 
appear in the central portions of the cells. The acid 
cells in the most basal portions of the glands are still 
pale. 

Six hours after the injection of pilocarpine the 
peptic cells are larger. Granules of different sizes ap- 
pear at the free borders of the cells. This is especially 
prominent in the basal portions of the mucosa. The 
mitochondria are longer and for the most part, ar- 
ranged parallel to the long axis of the cells. They are 
slender, wavy and often extend from the basal por- 
tions of the cells to the region of reappearance of the 
secretoi'y granules. Many of the mitochondria have 
eliptical and round bulbous ends. A larger number of 
acid cells now have central clear peri-nuclear zones. 
The granules are accumulated concentrically around 
the border of the cell (Fig. 5). The rods in the central 
portions of the cells are more elongated and often 
curved. 

Sixteen hours after the injection of pilocarpine 
secretory granules again fill the superficial portions of 
the peptic cells The acid and peptic cells closely re- 



Fig. 5. Corpus. Six hours after injection of pilocarpine. 
Reappearance of secretory granules at the free borders of 
the peptic cells. Mitochondria are long, filamentous, and 
have bulbous extremities. Larger, clear perinuclear spaces 
in the acid cells. Regaud: Altmann's acid fuchsin, (Oil 
immersion). 

semble those of the fed control animal. The pepsin 
content of the mucosa rises. 

Simultaneously the Golgi apparatus in the peptic 
cells undergoes distinct variations in form and dis- 
tribution. In the starved control animal where the 
peptic cells are packed with secretory granules the 
Golgi apparatus consists of a small, compact network 
or small fragments situated near the nucleus on the 
side toward the lumen. In the fed conti-ol where the 
secretory granules occupy only the superficial portions 
of the cells the apparatus forms a looser network 
which is lightly impregnated with osmic acid. It is 
situated between the nucleus and the free border and 
extends partially into the region of the secretory 
granules. With the disappearance of the granules the 
apparatus becomes more extensive and more darkly 
impregnated and is situated near the free border of 
the cell. This process progresses before any secretory 
granules have reappeared. During the elaboration of 
the secretory granules the apparatus lies wholly within 
the region of their formation. As the granules in- 
crease in number the apparatus becomes very exten- 
sive and appears to consist of impregnated fragments 
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Fig, 6. Antrum. Fed control animal. A. Cells contain 
large amounts of mucus. Bouin: Heidenhain's hema- 
toxylin-Best’s carmine. (Camera lucida drawing from oil 
immersion). B. Golgi apparatus lightly Impregnated; 
forms a loose network of fine strands. Champy; Kolatchev 
modified by Nassonov. (Camera lucida drawing from oil 

immersion). 

interspersed among the secretory granules. This state 
exists until the cells are entirely filled when the ap- 
paratus revei’ts to the resting phase described in the 
fasting conti’ol animal. 

A Golgi apparatus has never been clearly demon- 
strated in the acid cells. Our studies thus far do not 
permit any definite conclusions. 

The action of pilocarpine on the mucus-secreting 
glands of the antrum is conspicuously depicted in the 
cytological changes. In the fed control animal the 
cells contain a large amount of mucus. The Golgi ap- 
paratus consists of thin, interlacing strands extending 
across the entire width of the cells in a zone just above 
the nucleus (Fig, 6), During all the stages of activity 
this relationship to the nucleus is maintained. One 
hour after injection the cells contain only a small 



Fig. 7. . Antrum. One hour after injection of pilocarpine. 
A. Mucus markedly decreased. Bouin; Heidenhain's hema- 
toxylin — Best’s carmine. (Camera lucida drawing from oil 
immersion), B, Golgi apparatus forms large, dense, heavily 
Impregnated network. Champy: Kolatchev modified by 
Nassonov. (Camera lucida drawing from oil immersion). 

amount of mucus near the lumen. The Golgi apparatus 
is now a dense, large, extensive, heavily impregnated 
network (Fig. 7). Two hours later the cells already 
contain more mucus and thereafter continue to store. 
The Golgi apparatus, however, shows little change 
until six hours after injection when it decreases in ex- 
tent and density. In the twelve hour animal the cells 
are completely filled with mucus. The Golgi apparatus 
overlies the nucleus and is small and lightly impreg- 
nated. It is smaller than the Golgi apparatus in the 
mucus cells of the fed control animal. The mitochon- 
dria do not undex’go striking changes, 

SUMMARY 

A cycle of cyto-physiological changes in the peptic, 
acid and mucus cells of the gastric mucosa of the 
I’abbit following stimulation by pilocarpine is demon- 
strated. 
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Vitamin Deficiency in Prescription Diets of Diabetics: 

A Study into the Relationship of Diet Deficiency to Symptomatology as Observed in 85 
Diabetics-with Previous Dietary Treatment. 

By 

ANTHONY SINDONI, Jr., M.D.* 

PHILADELPHIA. PENNSYLVANIA 


T he physician who has made a careful observation 
of the dietary habits of his patients, in private 
practice or the clinic, will have obtained sufficient data 
to infer that disease may result from diet deficiency as 
well as from bacteria, parasites or toxins. For in- 
stance, conditions such as scurvy, rickets, xerophthal- 
mia or night blindness, pellagra, various forms of un- 
described dermatosis as well as certain tjpes of 
anemia, beriberi, peripheral and other forms of neur- 
itis; disorders of the mouth — such as early decay of 
the teeth, hjTieremic, swollen and tender gums— are 
improved and to a large extent alleviated by the cor- 
rection of the diet. 

In due time we shall have sufficient evidence for the 
assumption that various endocrine and other unknown 
pathological disturbances are the result of diet de- 
ficiency. McLester (1) states, “Man’s place in future 
history will depend in no small degree on the food he 

eats an animal’s life processes may be profoundly 

disrupted by the omission from its food of any one of 
a number of substances, each of them ridiculously 

small in the amount required . In the future it 

promises to those races who will take advantage of the 
newer knowledge of nutrition a larger stature, greater 
vigor, increased longevity and a higher level of cul- 
tural attainment. To a measurable degree, man is now 
master of his own destiny, where once he ivas subject 
only to the grim hand of Fate.’’ 

The work at present in the field of vitamins is 
voluminous, as the material published in the various 
medical journals throughout the world attest. Several 
vitamins have been isolated and studied both for their 
chemical and biological properties. The vitamins that 
have been isolated chemically have been shown to 
possess vital nutritional factors which are essential 
for the human body. In our modern world when people 
are pressed for time they are liable to omit from their 
diet, in spite of an abundance of food intake, articles 
of food containing the essential element; Vitamins. 
This is more apparent in classes of people who "fill 
up’’ on one or two kinds of food and omit those which 
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ical Dispensary, Presbyterian Hospital, Philadelphia 
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help to make a liberal diet. The consequence to our 
intricate organism is that the normal replacement and 
requirement of the vast variety of tissues which help 
to maintain normal metabolism becomes disrupted re- 
sulting in various pathological disturbances. An ex- 
ample of such a disturbance was that of a young man 
coming to our metabolic clinic who developed symp- 
toms and signs of early scurvy evidenced by bleeding 
and tender gums from a diet consisting chiefly of meat 
and macaroni. The condition was alleviated by the 
correction of the diet. To quote E. V. McCollum: 
“There are at least 37 individual substances essen- 
tial for a complete diet. These consist of amino- 
acids (derived from proteins), dextrose, minerals and 
vitamins. An adequate supply of all these is abso- 
lutely essential for life.’’ 

There w’as a time when a physician concentrated 
his efforts or skill in the treatment of the patient’s 
ailments w'ithout much thought to his nutritional state, 
too interested in the thought that diseases are gener- 
ally associated with positive agents such as parasites, 
toxins, the materies morbi = ignoring diet. Today 
^ numerous disease deficiencies are recognized, and many 
others are constantly being discovered. Perhaps many 
of the inflammatory conditions of unknown origin 
may be due to dietary deficiency. As Wilder and 
Wilbur (2) state, "The tendency has been to get aw’ay 
from the treatment of the disease alone and to con- 
sider the general nutritive state of the patient.” This 
view, of course, has widened the field of nutrition and 
caused nutritional disorders to be more easily recog- 
nized. 

In order to be better able to treat the nutritive state 
of the individual much should be known of what con- 
stitutes a normal, adequate and optimum diet, and 
what signs or symptoms are produced by its deficiency. 
Newburgh (3) states, “The physician must decide 
whether the condition of the patient requires an in- 
crease or a decrease, of any one or several of the 
dietary constituents so that he may modify the normal 
diet to meet the new requirements.” Perhaps in no 
other field of medicine has the advance of chemistry 
been more manifest than in the study of vitamins in 
our natural food. This study has resulted in a more 
exact knowledge of the composition of natural foods, 
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because vitamins have been isolated and identified as 
chemical substances. This knowledge has done much 
to aid us in the prevention of disease and the treat- 
ment of the sick. Brown (4) calls vitamins, “exogen- 
ous hormones” supplied in the diet while hormones are 
produced in the body. Hopkins (5) emphasizes the 
fact that one should not separate the functions of the 
hormones from those of vitamins too widely to ap- 
preciate the extent to which chemical substances con- 
trol and coordinate events in the animal body by virtue 
of their specific molecular structure. Together they 
form a large group of substances of which every one 
exerts upon physiological events its own indispensable 
chemical influence. McLester (1) claims the prepon- 
derance of evidence indicate that the increased growth 
achieved by well-considered improvement in the diet 
is accompanied by general physiologic betterment and 
definite improvement of the species. Also the hasten- 
ing of maturity may not be of interest to many people, 
the postponement of senility through betterment of 
the diet is an alluring thought to every one. Hims- 
woi-th and Marshall (6) draw the conclusion from diet 
observations of diabetics prior to onset of the disease 
that habitual ingestion of a diet containing a dimi- 
nished proportion of carbohydrate may cause progres- 
sive permanent impairment of sugar tolerance and 
insulin sensitivity so that diabetes mellitus results in 
the course of time. Mendel (7) emphasizes that diet 
in every-day life consists of something more than 
simple mixtures of the commonly recognized foodstuffs 
such as milk conspicuously represents. Vegetable pro- 
ducts, he claims, in the form of leaves, roots, tubers, 
buds and fruits enter abundantly into the rations of 
man and of animals. Although unique nutrient ad- 
vantages are being ascribed to these foods, our knowl- 
edge of what actually happens to them chemically in 
long reaches of the alimentary tract is woefully 
limited. 

Already the medical literature is being crowded with 
data describing the therapeutic application of the 
various vitamin concentrate or their equivalent in 
the treatment of various pathological conditions or , 
states caused by hypovitaminosis or avitaminosis. 
Wendt (8) describes vitamin A therapy in goiter; 
Tarr and McNeile (9) claim deficiency of vitamin B 
in diet of pregnant and lactating women produced pro- 
nounced symptoms. Boulin (10) infers fi'om observa- 
tion that vitamin B exerts a favorable action in certain 
cases of diabetes so improving the carbohydrate toler- 
ance that the insulin requirement is reduced. This 
has inspired many with the thought that vitamin B 
medication could be a .substitute for insulin. Drigalski 
(11) cai-ricd on a series of experiments which dis- 
proved such substitution. Junghans (12) describes 
the process of arresting capillary hemorrhages by 
parenteral administration of vitamin C (cevitamic 
acid) in gynecologic cases. Quigley (13) made obser- 
vations in 2707 per-sons suffering from various types 
of tumor. He found that all, more or less, were on 
deficient diets. The correction of the diet allewated 
in a large percentage the unpleasant effects of the 
concurrent disoase.s and the patients enjoyed better 
health. Wendt (14) demonstrated that thyroid in- 
fluences the vitamin A metabolism, Experiment.s (1.5) 
have .shown that deprivation of vitamin D insufficient 


in degree to cause rickets will however produce hyper- 
trophy and hyperplasia of the parathyroid glands. 
Gierhake (16) verified the work of Evans and Burr 
that the absence of vitamin E in the diet is followed 
by sterility, the addition of the vitamin in the diet re- 
sulting in the alleviation of the condition. Kerley (17) 
observed that children on diets deficient in vitamin B 
were indifferent, lazy and suspectible to infections 
such as tuberculosis and common colds. In supplying 
the essential vitamins to children he advises the 
natural foods in preference to artificial vitamin prep- 
arations. 

In view of these facts we decided to make a careful 
study of the dietary habits of a group of patients 
coming to the Metabolic Department of the St. Agnes 
Hospital suffering from symptoms other than diabetes. 
For this purpose we selected the ones who have been 
under treatment from 3 weeks to 27 years previous 
to coming to our department. The total number ex- 
amined were 85 diabetics., The purpose of course was 
to find what part vitamins played in the patient’s 
symptoms and signs, and the alleviation of these by 
supplementing the natural foods in the prescribed pro- 
portions containing the essential vitamins. This en- 
tailed a study into the food habits. Quality and quan- 
tity of food eaten were roughly estimated as “small,” 
“medium,” “average serving” or “large helpings”; 
what foods were not desired because of distaste or 
idiocyncracy ; whether meals were eaten regularly or 
not. This detailed dietary study involved the period 
prior to the patient’s knowledge of the onset of dia- 
betes. Then we inquired into the dietai’y treatment 
during the period of the disease. For clarification we 
may call the former period as the pre'diabetic, the lat- 
ter as the diabetic. In the diabetic period we inquired 
what foods were prohibited and pennitted by their 
family physician in the course of their treatment. 
Then we studied the symptomology, its duration as 
also the diabetic disturbances; insulin therapy^ its 
duration and the total dosage for the day as also the 
age, weight changes, blood chemistry and complica- 
tions. 

RESULTS OF OBSERVATIONS 

In the pre-diabetic period we found that 20 or 
(23%) of the group did not desire fruits, 49 or (56%) 
never cared for or gave a thought to drinking milk, 12 
or (13%) did not care for vegetables; 15 or (17%) 
specified particular vegetables they did not desire and 
ate little vegetable with an effort, 34 or (40%) ate 
pastry, candy or plain sugar, 39 or (45%) were great 
bread eater.s, 32% were overeaters and all ate their 
meals irregularly. The age variations were from 11 
to 77 years. 

Table I is a tabulated list of foods which were 
denied the patients during their diabetic penod. To 
this list we inserted their vitamin contents. We have 
also found this list to be rich in such rainei’al elements 
as calcium, sodium and potassium salts, iron, copper 
and manganese which play a vital part in the .struc- 
ture and function of the body particularly the bones, 
teeth, soft tissues, and body fluids. Such elements 
enter into vai-ious bodily functions without any plan- 
ning on our part and for such reasons we did not in- 
sert the mineral contents of the various foods. Patients 
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who avoided the various foods in the list gave as 
reasons that they were advised because they contained 
“sugar,” or produced “acid” in the system. 

The symbols (18) indicate the vitamin content (18, 
19, 21, 21) of the foods: 


food, everything else which we eat was intended y 
nature for some other purpose. Vegetables are also 
rich in minerals and vitamins, many of which were 
also denied the patient. Cereals which 
of vitamin B and G factors, which control skin and 


Table I 

Tahle of foods denied during diabetic period with their vitamin content 


FOODS 

A 

B 

c 

E 

6 


+ 

++ 


++ 

— 

Pctuto, vrhite 


+4* 

++ 


++ 

Potato, sweet 

+++ 

++ 

*I — h 



Peas, dry 

+ 

+4' 

7 

++ 

4- 

Beans, string 

++ 

++ 

4-4- 

++ 



+++ 

++ 

4-4* 

• 

++ 

Beets, roots 

+ 

+ 

+ 

• 

+ 

Cabbage head, cooked 

+ 

4-4* 

4- 


++ 

Rice (polished) white 




— 



Spinach 

+++ 

+ 

++ 

■ 

+++ 

I,«ttuee 

-f to “}~ -f"4" 

++ 

++ 

+-)- 

4-4- 

Turnip* white 

— to 4- 

++ 

-M- 

* 

4-4- 

Broccoli 

++ 

++ 

4. 

• 

+4* 

Mushrooms 

- to + 

4*4- 


* 

4-4* 

Squash. Hubbard 

++ 

. 

. 

• 


Cora, white 

+ 

4-4* 

- 

++ 

4* 

“Dried*' or “leafy” vegetables 

-r to 4--| — f- 

+ to +++ 

+ to +++ 

— to ++ 

— to 4*+ 

Milk, whole 

+ 4.-4. 

+J- 

4* Variable 

++ 

+++ 

Cereal 


+++ 

- 

+++ 

• 

Eggs 

++-1- 

4- to 4"4- 

— T 


4-4-4- 

Bread, whole wheat, (water) 

+ 

4*4-4- 

T 

++ 

+ 

Fruits, all kind 

+ to + + + 

+ to +++ 

+ to + + + 


— to 4--^ 

Beef 

+ 

++ 

— to 


4-4- 

Pork 

— to + 

++ 

- 


4- -4- 

Bacon 

— to 4“ 

+ to -I-+ 

7 


++ 

Mutton 

— to + 

++ 



+ 

Liver 

4-+ to 4'4“4* 

++ 

+ 


+++ 

Lamb 

— to + 

++ 



+ 

Oysters 

++ 

++ 

+ 


++ 

Clams 

++ 

* 




Fish 

“ to 4" 

++ 

• 


-to + + + 


■j* signifies an appreciable source. 

■f“r signifies good. 

+4*+ signifies excellent. 

— signifies no appreciable amounts. 

? signifies doubt as to vitamin value. 

. signifies evidence lacking or appears insufTiclent. 


Mild, bread and other foods are now enriched with 
vitamin D by irradiation processes or by the addition 
of concentrates of natural vitamin D ; egg yolks, clams, 
oysters, as also fish liver oils which are rich in vitamin 
A, contain rich source of vitamin D. 

Fruits of all kinds were prohibited in the diabetic . 
treatment. As we know, fruits are one of life’s pro- 
tective foods, being rich in mineral elements and in 
vitamins; we well know that oranges and lemons are 
excellent sources of vitamin C, protector against 
scurvy. Milk, according to Sherman, is the only article 
of diet whose sole function in nature is to serve as 


gastro-intestinal disorders, were also denied of the 
patients (Table II). 

Thirty-one per cent of the patients were prescribed 
special diabetic preparations as gluten bread, diabetic 
muffins, etc. Is it a wonder the patients broke their 
dietary instructions with such artificial and restricted 
diet? Typical of such restriction is that of a diabetic 
patient, aged 67 years, under a doctor’s care for dia- 
betes, 3 weeks, who recently came to our Metabolic 
Clinic with the complaint of extreme weakness, vertigo, 
and rapid loss of weight. He stated he was denied not 
only milk, fniits but also water. It was impossible for 
him to adhere to such a diet and he had to break the 
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doctor’s rules to satisfy his instinctive nutritional de- 
sires. All this because the doctor found a trace of 
sugar in his urine, in spite of the fact his fasting 
blood sugar was 147 mg./lOO c.c. when he first entered 
our clinic. 

The fact that most of our biological results are ob- 
tained from animal experiments, aids us in recognizing 
clinical disorders. It has been proved that vitamins 
are chemical substances present in minute quantities 
in natural foods upon which the normal function and 
development of the body depend, and they are essential 
to life. Deficiency or absence of food containing 
vitamin A results in disorders of the epidermis, eye, 
gastro-intestinal and genito-urinary tracts and lower- 
ing of resistance to infection. The conditions are im- 
proved or alleviated by supplementing the diet with 
food containing the vitamin. The value of many of 
these changes has been substantiated in man by 
various clinical investigators. The lack of vitamin B 
produces loss of gastro-intestinal tonicity, loss of 
weight, weakness and lack of vigor. McCollum (22) 
is of the opinion that vitamin B is essential for perfect 
nutrition of the nervous system and should be a part 
of the diet of patients with ulcers. That a neurotic 
element is a predisposing factor in the etiology of 
ulcer is accepted by many gastro-enterologists. Its 
relationship to beriberi needs no further comment as 
it is well known. Various investigators have sufficient 
evidence that many people are lacking in amount of 
vitamin C or ascorbic acid optimum for health. The 
lack of this vitamin produces scurvy and fragility of 
the capillaries. Experimental studies have shown that 
apical abscess from devitalized tooth may be caused by 
deficiency of vitamin C. Harris and Ray (23) have 
shown that infants suffering from manifested scurvy 
excrete less vitamin C in their urine than do well- 
nourished infants of the same age on controlled diets 
low in vitamin C. After cure the scoi'butic infant 
behaved like a normal infant. It is well established 
that lack of vitamin D produces idckets and, in no 
small degree, suspectibility to respiratory infections 
as well as to dental caries. Goldberger and his asso- 
ciates (24) have done extensive research in vitamin G 
(B_.) deficiency associated with pellagra and possible 
other skin disorders. The correlation of vitamin E 
with sterility by Evans (25) have shown encoiu’aging 
results. 

In the following summary the symptoms were taken 
on the initial visit of the patients who were denied 
the vitamin rich foods in the diabetic period. We 
tried not to include diabetic symptoms. 

Head: Tenderness and pain to touch “all over” 
head, at times marked; shai-p and “achy” pains in 
frontal, maxillary and ethmoid sinus regions; head- 
ache, frontal, occipital, temporal and parietal areas. 

Ear-Nose-Throat : Difficulty in breathing; frequent 
“sore-throat”; “lump” in neck; nose bleed easily; im- 
pairment of hearing in both ears to complete deafness 
in one ear; "head colds,” “running nose”; pain in ear- 
canal Its also back of ear, occasional “ear discharge”; 
exce-:S wax; dryne.ss of skin of ears with scaliness. 

Month: Receding, tender, swollen gums; bleed 
easily; ioo.-erie.-s of teeth, multiple cavities; soreness 
of tt nguf. 

Eyti: ‘‘Blood ahol"; itchy, scaly and swollen lids; 
vi>ie!u.I di'-turbances in his distance, near or both; 


blurring and double vision; partial to complete blind- 
ness in one or other eye ; “shooting” pains occasionally 
in eyeballs; overflow of tear fluid; slight “bulging” of 
eye-balls. 

Respiratory: Shortness of breath; frequent “chest 
colds” accompanied by coughing spells; chest pains, 
radiating, spasmodic and sharp along rib border ac- 
companied by numerous “itching” blisters; sometimes 
dull ache between shoulders. 

Gastro-intestinal: Indigestion, “heart-burn,” “sour” 
stomach, “bloated” feeling in stomach, belching, (ex- 
cessive gas formation) ; pain in gall bladder i-egion; 
constipation, attacks of looseness of 'stools; sharp 
pains, spasmodic in times on sides of abdomen, occa- 
sional nausea and vomiting; rectal discharge, itch and 
sometimes sharp pain during bowel movement. Appe- 
tite not good, a few could go all day with only two or 
three cups of plain coffee or tea. 

Genito-Urinary : Sharp pains over kidney areas 
radiating toward bladder; frequent, burning, painful 
urination; increased desire to ux‘inate; blood in urine, 
passing of “stones” or “sand.” 

Extremities: Cold, numb and tingling sensations; 
mild to marked weakness in legs ; “cramps” in muscles 
of legs and feet; difficult walking; swollen ankles; pus 
discharge from “ulcer in callous of foot” and from 
“ulcer of leg in region of ankle,” accompanied by 
slight pain; vai’icose veins; sharp pains 1 ‘adiating from 
hip to knee and foot and also from shoulder to hands; 
sharp pains in one or both shoulder joints following 
any physical effort; twitching with marked tremor of 
arms, hands, legs and feet with “loss of muscle power” 
at infrequent intervals; general ache; painful joints 
of hands with swelling, aggravated by movements; 
“cold” hands and feet. 

SJcin: Dry; itch (general and local) ; scaly; pallor; 
red (small) spots distributed over legs and hips; 
“bruises” easily following any blow, resulting in 
bluish discoloration. Marked bluish discoloi'ation of 
skin of feet; yellowish tinge to skin of face and body; 
easily blanching of feet and hands; marked itch be- 
tween toes and “soles” 'of feet; large “blister” on 
big toe. 

Neurological: Depressed; irritable; weakness — 

mild to extreme ; “crying spells” ; “suicidal intention” ; 
insomnia; “dizzy spells”; easily fatigue; mental dis- 
turbances; paralysis on one side of body; fainting 
spells. 

Cardio-vasciilar: Shortness of breath; palpitation, 
“heart misses a beat”; heart “pain”; body feels 
"bloated” or “swollen.” 

Gyn: Pelvic pain; scanty menses; irregular men- 
.struation ; still birth, miscarriage, bloody vaginal dis- 
charge; “lump” in breasts. 

Of this group 36 or (42%) of the patients were 
taking insulin and 49 or (56%) of the patients were 
not. 

SUMMARY OF OUR OBSERVATIONS 

1. All the patients in the group suffered fi’om 
symptoms other than diabetes. The disturbances in- 
volved 'the gastro-intestinal, genito-urinary, gynecolo- 
gical and cardiovascular systems as well as the visual 
field and oral, neurological, skin, joints and endocrine 
glands. Forti'-two or (4S.2%) of the patients were 
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obese; 6.4% suffered from gangrene; 3.5% from 
malignancy. 

2. All the diabetics in our series were still ignorant 
of the true nature of their condition — a factor in the 
causation of increased diabetic complications and mor- 
tality. 

3. All the diabetics were on restricted diets. 

4. None of the patients in our group adhered to 
their prescribed diets. 

5. The substitution of artificial foods such as 
gluten bread, diabetic muffins and the like "diabetic 
food” for some of the vitamin-rich natural foods are 
still advocated by many of the physicians. 

6. Avitaminosis and hypovitaminosis was found in 
everyone of the patients in our series. These disturb- 
ances were not the result of one vitamin, but of 
several, as amply evidenced bj’ the patient’s dietary 
history, symptoms, and physical disturbances. 

7. Many physicians adjust insulin dosage to the 
carbohydrate allowance only, disregarding proteins, 
fats, vitamins and other elements of diet. 

8. Forty-two per cent of the diabetics were on in- 
sulin and fifty-eight per cent were not. 

9. Many physicians advocate insulin first, when 
blood sugar is slightly elevated without complications, 
in preference to a basal or maintenance diet, when diet 
alone could reduce the blood sugar. 

10. There was a marked correlation in vitamin- 
deficiency diets to rise in incidence of diabetes, dia- 
betic complications or concurrent diseases. 

11. There was no correlation in over-eating to rise 
in incidence of diabetes or concurrent diseases. 

These observations inspired us to determine the 
effect of correcting the diet of these patients. Burnett 
(26) explains the cause of the development of disease 
deficiencies as the failure of normal nutrient sub- 
stances to unite with the protoplasm of the cells to 
maintain them in a healthy state; such a disorder 
often manifesting itself in diametrically opposite 
structural changes in the tissues. He describes cases 
to substantiate his theory — ^pellagra in which there is 
a general atrophy of the cells; and in vitamin A de- 
ficiency in animals and patients with pernicious 
anemia in which there is a hyperplasia of abnormal 
cells in the bone marrow. Smith (27) is of the opinion 
that the various pathological conditions are simply the 
result of disordered nutrition through lack of certain 
essentials or unfavorable proportions of substances 
which depend upon one another for their utilizations 
or some metabolic disturbance which prevents the as- 
similation and utilization, of the available materials. 
Salter (28) emphasizes two fundamental concepts for 
which accessory food-substance play in metabolic pro- 
cesses. ( 1 ) Discovery of pro-vitamin’s material in 
foodstuffs which may be transformed by the animal 
recipient into vitamins. (2) To those who care for 
the sick is the idea of “conditioned” vitamin deficiency 
occurring with a normal diet. In the face of abnormal 
conditions, it is no longer considered safe to place too 


great a trust in normal, average figures for vitamins 
requirement. 

To insure proper utilization of the food, we ex- 
amined all patients carefully to determine whether 
they were suffering from any physical disturbances 
which would interfere with the proper metabolism of 
the food. If such a disturbance was found, we tried 
to correct it so as to prevent what Castle (29) termed 
"conditioned deficiency” because a normal intake of 
vitamin is insufficient due to the condition of the 
patient. In correcting these diet deficiencies we ad- 
vised natural foods in preference to artificial concen- 
trates or special vitamin preparations. The report of 
the Council on Pharmacy and Chemistry (30) states, 
"It has apparently been forgotten that no necessitj' 
has been found for administering preparations con- 
taining complex combinations for effective mainten- 
ance of health when a well balanced diet is taken” — 
“when a specific vitamin in jts natural state is ad- 
ministered utilization in the normal body is adjusted 
according to a nicely regulated mechanism.” 

Another factor which must be considered is the cost 
and the availability of such special preparations as 
vitamin concentrates or “diabetic foods.” The costs 
of especially prepared diabetic foods or concentrates 
are too expensive for common use by persons of some- 
what limited means. “Artificial substitutes for ordi- 
nary foods are not to be favored ; it is much better for 
the diabetic patient to learn lio%v to plan his diet with 
foods in common use and readily available” (31) . God- 
dard, Sandifur and Beatty (32) found that special 
proprietary, diabetic and reducing foods varied in 
percentage composition. They found that some 
furnished no calories but merely bulk; others con- 
tained less carbohydrate or less available fat than the 
corresponding ordinary foods, still others contained 
as much potential sugar as ordinary food. Shohl (33) 
demonstrated that rats on normal diet retained three 
times as much calcium and five times as much phos- 
phorous as those on rachitogemic diets. 

In supplying natural food we stressed a variety of 
vegetables, fruits, meat, cheese and milk. No special 
diabetic preparations were advocated. All the patients 
were placed upon a high carbohydrate diet between 
100-180 grams per day, proteins 60-80 grams, fats 
80-120 grams, and we advocated vitamin-rich foods so 
that the patient would receive the various vitamins to 
alleviate any signs or symptoms which apparently 
were caused by their deficiency. In view of the fact 
that none of the ordinary foods with the exception of 
butter and egg-yolk contain any appreciable amount of 
vitamin D, we found that the main source would be 
milk vitaminized by irradiation or the milk of cows 
which had been fed irradiated yeast. Wherever possible 
we advocated sufficient exposure to sunlight in addition 
to other hygienic measures as exercise, daily walks, 
care of the eyes, mouth, bowels and fluid intake. In 
prescribing the diets to the clinic patients, we had to 
consider the cost, advocating adequate amounts of 
foods which were marketed at a price the patients 
could afford. These diets were prepared by our chief 
dietitian, Miss Joyce O’Neill. 

Foods (34) tabulated below were advocated in any 
quantity the patient desired without consideration of 
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carbohydrate content. In the table below is inserted 
their vitamin (18, 20) content. 


. Table II 


FOODS 

A 

B 

C 

G 

Asparagus 

Variable 


+++ ? 

+++ 7 

Celery 

— to -r 

++ 

++ 

• 

Cucumber 

— to -1- 

-h 

-I-+ 7 

• 

Cranberries 

+ 


++ 

— 

Green Beets 

-1- 

+ 

+ 

+ 

Green dandelion 

-L-i- 
1 1 

++ 

+ 


Lemons 

+ 

++ 

+++ 

+ + 

Lettuce 

-f to-f-i- 

++ 

-1*+ 

+ + 

Limes 


• 

H — 1- 

• 

Mushrooms 

— * to -4" 

++ 

— 

++ 

Okra 

++ 

++ 


• 

Radishes 

to -t- 

-1-+ 

++ 

• 

Rhubarb 



+ 

• 

Spinach 

+++ 


+-1- 

+++ 


These foods which were found to be rich in vitamins 
and minerals, but poor in carbohydrate, served to 
satisfy the appetite. In reasonable amounts in the 
diet these foods gave bulk to the intestinal residues 
and helped to relieve constipation. We have found that 
the patients allowed such foods showed no increase of 
blood sugar but rather as improvement in their phy- 
sical condition. The insulin patients wei'e given insulin 
within 15-20 minutes after meals and not before (35). 

The effects of the correction of the diet deficiency 
were noted by the changes in the symptoms and signs, 
blood chemistry, insulin dosages, weight and the 
patient’s mental aspect. The duration of the dietary 
treatment varied from 10 days to 14 months. 

EESULTS OF NATURAL FOOD VITAMIN DIET 

1. All the patients in the group showed better ad- 
herence to the natural food diet. 

2. All showed improvement and reduction in their 
symptomatology of the gynecological, cardiovascular, 
gastro-intestinal, neurological and genito-urinary 
sy.stems as also of the joints, oral, nose, throat, and 
visual fields. Patients with partial or complete deaf- 
ness, blindness due to cataract, retinitis, optic atrophy 
or neuritis showed no improvement of the affected 
part but a diminution of concurrent disturbances and 
better metabolic control. Such disturbances as sciatica, 
neuritis, generalized ache or pain, fatigue, weakness, 
headache, constipation, insomnia, irritability, mental 
disturbance, tingling, numbness, epigastric discom- 
fort, muscle pain, toxic erythema, acute dermatitis, 
perforating ulcer of foot and obesitj^ were almost com- 
pletely alleviated, an improvement resulting in better 
metabolic equilibrium. Three cases of dennatitis 
gangrenosa healed without complications. 


3. Of thi-ee patients of the . group ' who . suffered 
from kidney “colic,” two of them after passing numer- 
ous “stones or concretions” periodically for 3-4 months 
showed no more pain, renal or bladder disturbances. 
The remaining one passed no “stones” but showed re- 
lief of “pain” within ten (10) days to the extent of 
discarding a kidney belt that she had worn for the 
past four and one-half years. 

4. Sixty per cent (60%) of the insulin group were 
able to discontinue insulin and maintain normal blood 
sugars. Of the remaining 40 per cent taking insulin 
half were able to reduce their insulin dosage, though 
of the other half, the insulin dosage was increased. 
Of the remaining group (49) who entered our de- 
partment and who had never been on insulin therapy, 
1.6% were given insulin in order to maintain blood 
sugar optimum for their age. 

5. There was less fluctuation of blood sugar in the 
great majority. 

6. All the membei's in the group took on a more 
pleasant outlook toward life, 

7. Whether the vitamins were supplied in sufficient 
quantity or not the fact remains that the patients in 
the group showed marked metabolic improvement on 
the natural food vitamin diet. 

CONCLUSIONS 

1. Physicians should interest themselves more in 
the science of nutrition so as to be better able to detect 
and treat any diet deficiency. 

2. We strongly advocate a more detailed study of 
the patient’s diet history as well as of the sympto- 
matology. 

3. The diabetic’s diet should consist of natural 
foods, rich in the essential vitamins and other ele- 
ments, since such diet will more often result in greater 
adherence by the patient to his instructions. The fol- 
lowing advantages will be obtained: 

(1) Better co-operation of patient with doctor, 

(2) Less complications, symptoms or physical dis- 
turbances, 

(3) Less insulin, 

(4) Better metabolic equilibrium, 

(5) Better outlook upon life, 

(6) Prolongation of the span of usefulness, 

(7) Greater resistance to infection, 

(8) Avoidance of avitaminosis and hypovitami- 
nosis, 

(9) Moi'e energy, 

4. In trying to alleviate physical disturbances due 
to vitamin deficiency we advocate the administration 
of natural foods containing the essential elements. 
Perhaps vitamins depend upon each other for their 
normal effect within the body in the same manner as 
the endocrine glands. 

5. Diets consisting of a vai'iety of natural foods 
such as vegetables, fruits, milk and its products, meat 
and cereals in the prescribed proportions with hygienic 
measures as sunshine, fresh air and exercise, will re- 
sult in little need to worry for vitamin' deficiency in 
diabetes. 
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Vitamin B Complex Therapy in Chronic Arthritis* 

By 

CHAS. LeROY STEINBERG, M.D, 

ROCHESTER, NEW YORK 


A n atonic bowel associated with chronic arthritis 
has been found by several clinicians. These clini-. 
dans differ somewhat in their remedy. Whereas 
Fletcher and Graham (1) and Gatewood, et al (2) 
recommend vitamin B along with restricted carbohy- 
drates as a means to bring about a normal bowel, 
Pemberton and Pierce (3) on the other hand have 
been able to return the bowel to a normal contour with 
the aid of low carbohydrate — low calorie diets which 
were obviously not very rich in vitamin B. Haft (4) 
has suggested that any chronic disease may cause 
the same intestinal abnormalities that are found in 
chronic arthritis. This thought suggests that treat- 
ment of the chronic disease itself should correct the 
bowel abnormality. 

Most research workers have shown that diets de- 
ficient in vitamin B cause an atonic bowel. McCar- 
rison (5) fed monkeys food which was first autoclaved 
and a ballooning of the large bowel occurred. Fletcher 
(6) could demonstrate atrophy and metaplastic changes 
in the mucous membrane of the rat’s colon by means 
of a diet high in carbohydrate and low in vitamin Bj. 
He was able to demonstrate atony of the colon in the 
rat by diets low in vitamin B. Elsom (7) showed 
that loss of tone and motility of the gastro-intestinal 
tract could he brought about in human beings by the 
administration of diets deficient in vitamin B. Mc- 
Collum (8) believed that the neurotic element caused 
by the deficiency of vitamin B in the average Amer- 
ican diet was a predi-sposing element in the etiology 
of ulcer. 

A ireful study of the systemic history of the 
chronic arthritic, omitting the symptoms confined to 
the joints, shows a marked similarity to that which 
may be inditeed by diets deficient in vitamin B. 

♦From the Department of Medicine, Rochester General HospitaL 
Snlimittcd September 11. 1936. 


STRIKING SIMILARITY OP SYMPTOMS CAUSED 
BY DIETS DEFICIENT IN VITAMIN B COMPLEX 
AND SYSTEMIC SYMPTOMS IN CHRONIC 
ARTHRITIS 

Chronic Arthritis 

1. Digestive disturbances 

2. Lack of vigor 

3. Disturbance of carbohydrate metabolism 

4. Weakness 

5. Poor appetite 

6. Lowered metabolism 

Deficient Vitamin B Diet 

1. Digestive disturbances 

2. Lack of vigor 

3. Impairment of tissue respiration 

4. Weakness 

5. Poor appetite 

6. Glandular dysfunction. 

The following findings were obtained in a study of 
the gastro-intestinal history of 118 patients having 
chronic arthritis. 105 of this group had atrophic 
arthritis and 13 had hypertrophic arthritis. Gas, con- 
stipation, and anorexia were symptoms present in 
almost the entire group of 118 patients. Occasional 
diarrhea, heartburn and epigastric pain were present 
in a few cases. The gastro-intestinal symptoms were 
associated in most cases with a systemic complaint of 
weakness or apathy. Duodenal ulcer sj'mptoms corro- 
borated by the finding of a deformed duodenal cap 
were noted in four patients in the atrophic arthritic 
series.** Barium enema studies were made on 24 
patients of the atrophic group and the, most common 
abnormality noted was spasticity and not atony of the 

**Slnce this paper was written two more cases of duodenal ulcer asso- 
ciated with chronic arthritis have been encountered. 
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colon. In fact, the former was found in 79% and the 
latter in only 4.1% of the 24 patients. 

Are the diets of these arthritic patients deficient in 
the B complex? Hall and Myers (9) found a deficient 
or borderline deficient general vitamin diet in 50% of 
the cases of infectious arthritis, 42.5% of the atrophic 
ai-thritics, and in 26.7% of the hypertrophic cases. The 
non-arthritic control group showed a general vitamin 
deficiency of 33.3%. Brownson and Steinberg (10) 
found that whereas the average fruit and vegetable 
intake of the nonarthritic was two and one-third 
cups per day, the arthritic ate one and one-half cups 
of fruits and vegetables per day. With this small 
difference, between the arthritic and the nonarthritic, 
one could hardly surmise that a lack of Vitamin B in- 
take was an etiological factor in chronic arthritis. 
This, however, does not imply that the vitamin B re- 
quirement is not greater in the arthritic than the non- 
arthritic. 

The effect of vitamin B on the gastro-intestinal 
symptomatology was studied in the series of 118 cases 
of chronic arthritis. The vast majority had the 
atrophic type of chronic arthritis. 108 patients were 
given “Vitamin B Complex” in doses of 4 c.c. to 12 c.c. 
daily. The usual dose was 4 c.c. twice daily. Ten 
patients received one cake of brewer’s yeast daily. 
Three patients were given 30 c.c. of a live strain of ' 
brewer’s yeast which was alternated with the “Vitamin 
B Complex”' preparation with practically identical 
effects, ■^rhese preparations were successful in allevi-' 
ating the gastro-intestinal symptoms in over 95% of 
the cases. Of the nineteen patients in this study who 
did not have any gastro-intestinal upsets, a mild diar- 
rhea was occasioned in only one case. The cessation 
of administration of the vitamin B preparations re- 
sulted in the retui-n of symptoms in about 50% of the 
cases. One to three weeks were required to obtain the 
beneficial effects of the vitamin preparations. All of 
the cases prefei-red the palatability of the “Vitamin 
B Comple.x” to the other vitamin products. 

Further studies were made to determine any in- 
compatibility between vitamin B complex and two 
other vitamins; A and D. This group included 20 
cases of chronic arthritis with marked gastro-intes- 
tinal symptoms of gas and constipation. This group 
included 13 cases of atrophic arthritis, 3 cases of 
mixed arthritis with the atrophic factor predomi- 
nating, 2 cases of Marie-Strumpel arthritis, and two 
cases of hypertrophic arthritis. Vitamin B complex in 
doses of 8 c.c. to 12 c.c. daily was given to thirteen 
cases of this group in periods varying from three 
months to rtvelve months with complete cessation of 
the untoward gastro-intestinal symptoms. At the end 
of thi.s varying period, massive doses of vitamin D, 
250,000 to 750,000 units were given daily for periods 
varying from two to six weeks in ten of the preceding 
cases with no change in the already improved status 
of the gastro-inte.stinal symptomatology.' Two cases 
that had received improvement with the vitamin B 
complex were also given 18,600 units of vitamin A 
and 2700 uniLs of vitamin D daily for another three 
months with no change in the already attained in- 
te,-.tinul improvement. In another case the liquid 
vitamin U complex preparation was replaced with a 
capsular forni and do.sfc.i of 18,600 units of vitamin A, 
2700 unit.-, of vitamin D, and 135 Sherman units of 
B. and :',o Sherman units of were given daily with- 


out any change in the improvement attained with the 
vitamin B complex preparation. Four patients re- 
ceived massive doses of vitamin D (250,000 to 750,000 
units) daily at the same time that the vitamin B com- 
plex was started in periods varying from two to three 
months, with the same beneficial pharmacological 
effect on the gastro-intestinal tract. Three patients 
received capsules of 18,600 units of A, 2700 units of 
D, 135 Sherman units of B^ and 30 Sherman units of 
B, daily without any initial period of the vitamin B 
complex with identical beneficial gastro-intestinal 
symptomatology. 

COMMENT 

The present trend in thought that vitamin B 
complex increased the tone of the atonic bowel needs 
modification. This study indicates that vitamin B 
complex aids in restoring an abnormal bowel tone to 
a normal status; the vitamin B complex possesses 
pharmacological value in restoring this tone whether 
the bowel be atonic or hypertonic. This is an en- 
tirely new concept as to its value. The discovery of 
four cases of duodenal ulcer in four cases of chronic 
arthritis along with the suggested apparent increased 
demand for vitamin B complex in the chronic arthintic 
opens up another possible attack upon the unknown 
etiology of peptic ulcer. 

CONCLUSIONS 

1. Spasticity of the colon is commonly associated 
with chronic atrophic and hypertrophic arthritis. 

2. There is no vitamin B deficiency which accounts 
for the gastro-intestinal symptomatology present in 
the cases of chronic arthritis reported in this paper. 

3. There probably is an increased demand for 
vitamin B complex in the chronic arthritic. 

4. Four cases of duodenal ulcer are reported in a 
relatively small number of cases of chronic arthritis. 

5. There is no pharmacological incompatibility 
amongst vitamins A, H, or D as regards the gastro- 
intestinal effect in the group reported in this paper. 

6. In a study of 118 cases of chronic arthritis of 
which 99 had gastro-intestinal symptoms, it was found 
that the vitamin B complex is of adjunct value in the 
treatment of chronic arthritis. 

The author takes this opportunity to thank Dr. E. A. 
Shar-p, Director Department of Experimental Medicine, 
Parke, Davis & Co., for his assistance in supplying the 
vitamin preparations for this study. 

He also expresses his gratitude to Dr. L. R. Lingman, 
Director Depax-tment of Radiology, Rochester Central hos- 
pital for the z'adiogi’aphic interpretations. 
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The Roentgen Diagnosis of Acute Intestinal Obstruction 

By 

JACOB BUCKSTEIN, M.D * 

NEW YORK, NEW YORK 
and 

LEON MICHAELS, M.D. 

SAN FRANCISCO. CALIF. 


I T is surprising that so objective and reliable a cri- 
terion as the roentgen method for the diagnosis of 
acute intestinal obstruction, should not have attained 
the universal recognition among clinicians that the 
procedure deserves. 

As far back as 1911, Schwarz (1) of Vienna, de- 



Fig. 1. • Note, the marked dilatation of the coils of small 
intestine and the arrangement like a spiral spring. No 
fluid levels are noted because the film was taken in the 
prone position. 

.scribed four cases in tvhich by the oral administration 
of bismuth, he' established the diagnosis of obstruction 
of the small intestine. He demonstrated the following 

, ^Visitwt: RoentEcnoloKlst (Alimentary Tr.^ct Division) Rellevne Hos- 
mtal. New York City. 

Submitted August 24, 193C. 


points: First, dilatation of the loops of small intes- 
tine, approaching the colon in size'r.second, exaggera- 
tion of Kerkrings folds; third, fluid levels capped by 
gas in the dilated small bowel, in the erect position; 
fourth, delay in the motor function of the .small intes- 
tine. 



Fig. 2. Note the numerous fluid levels throughout the ab- 
domen, surmounted by gas. This is the classical appear- 
ance in acute obstruction of the small intestine when the 
film is taken in the erect position. 

These classical findings were corroborated in 1913 
by the famous Stierlin (2) who made one valuable ad- 
ditional observation. In a child four years old who 
developed evidence of intestinal obstruction one week 
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' showing gas capped fluid levels. 

Fig. 3. Note the marked dilatation of the loops of small 
intestine. The folds of Kerkring are prominently shown. 







Buckstein — The Kofntgen Diagnosis of Acute Intfstinau Obstruction 



Fl 0 . 7. Obstructive Malignant Lesion of the Sigmoid. The 
flat plate shows a complete arrest of the gas In the colon 
at side of new growth. 



Fig 8. Congenital Atresia of the Transverse Colon In a 
Newborn Infant (verified at autopsy). Note the unusual 
prominence of the gas distended loops of small intestine. 
Film taken In the erect position. 


after an appendectomy the roentgenoRram showed the 
characteristic evidence of marked diiatation of tiie 
loops of small inte.stine. althouRh no bismuth was ad- 
ministered by mouth. The child died and at autopsj 
adhesions and absce.ss formation it ere found to have 
caused the intestinal obstruction. 

Much water has pased under the bridge since these 
two memorable and fundamental contributions were 
made to the diagnosis of obstruction of the small in- 
testine and a fairly large literature has arisen since 
then, emphasizing the great significance of the method. 

Notable among these are the contributions of 
Novack (3), Cz>hlarz and Selka (4), and particularly 
that of Assmann (5) who in 1913 also described the 
dilatation of the small inte.stine with fluid levels sur- 
mounted by gas bubbles as seen roentgenologic.ally 
even prior to the administr.ation of bismuth by mouth. 



Fig. 9. (S.sme Case as Fig. 8). Appearance after barium 
enema. Complete arrest of the barium at the mid portion 
of the transverse colon. 

It i.s this ability to roentgenologically lecognize the 
presence of obstruction of the small intestine, without 
the administration of an opaque medium by mouth, 
that was later emphasized by Marcuse (G), Case (7, 
8), Kloiber (9), Ginzburg (10), Wangensteen (11), 
Rendich (12), and otheis Kloiber showed that a 
chaiacteristic roentgen picture could be obtained 
■nithin three hours after the onset of clinical symptoms 
eventuating in intestinal obstruction. 

In this country. Case particularly did pioneer work 
in establishing the validity of the roentgen diagnosis 
of acute intestinal obstruction. 

The rapidity with which characteristic roentgen 
evidence appears after the onset of obstruction, is of 
course of enormous importance, because of the rapidly 
increasing mortality with every hour of delay in surgi- 
cal inten-ention. 
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It is interesting therefore to note that in experi- 
mentally produced simple obstruction in the dog 
Ochsner (13), showed that gas distention of the small 
bowel occurred as early as one hour later and fluid 
levels in three hours. Hibbard, Swenson and Levin 
(14), were able to show gas shadows as early as one 
and one-half hours after ligation of the superior 
mesenteric artery in dogs, and the development of fluid 
levels in four hours. It is this ability to roentgen- 
ologically demonstrate evidence of intestinal obstruc- 
tion, long before the clinical picture has become clear, 
that constitutes the life saving value of this simple 
diagnostic procedure. The film should preferably be 
taken in the erect posture when possible, to show fluid 
levels, although films in the prone and lateral positions 
are also of considerable diagnostic value. 

Not only is the administration of barium by mouth 
unnecessary, but it may in some cases do considerable 
harm. Particularly noteworthy is the observation of 
Smithies (15) who described four cases in which an 
acute intestinal obstruction was converted into a per- 
foration after the ingestion of barium. 

Reflex ileus may infrequently produce the roentgen 
appearance of acute obstruction of the small intestine. 
Among such possible causes, may be ui’eteral colic and 
acute pancreatitis or a twisted ovarian cyst. Assmann 
many years ago (1913) described the intestinal con- 
traction of lead colic as capable of producing fluid 


levels in the I'oentgenogram. Also he described fluid 
levels in tetany and in tuberculous peritonitis without 
actual ileus. The differentiation between dynamic and 
adynamic ileus by the roentgen method is in my 
opinion impossible. Clinically such differentiation may 
be possible by auscultation. The ‘ominously silent ab- 
domen’ of Denver may indicate the presence of an ileus 
of adynamic origin. 

A small amount of gas may sometimes be normally 
pi-esent in the small intestine of the adult, and even 
fluid levels scattered throughout the alimentary tract 
may be noted after catharsis (Rendich). 

The classical roentgen picture, however, rarely gives 
rise to any doubt. Where the evidence is of a border- 
line nature, examination at frequent intervals may 
clear up the difficulty. 

Interpreted in the light of the clinical history, the 
flat film, taken prone, laterally and particularly in 
the erect position, furnishes objective evidence of 
enormous importance as a life saving measure in es- 
tablishing the early diagnosis of acute intestinal ob- 
struction. 

The following are reproductions of films chosen to 
exhibit the roentgen characteidstics in operatively 
proven cases, which justified the diagnosis of acute 
intestinal obstruction. 


REFERENCES 


1. Schwarz, Gottwald: Die Erkennunj; der tieferen Dunndarmsten- 

osen mittefi des Rontfrenverfahrens. Wien. klin. Wchnechr., 24, 
laSG-rm Oct. 6. 1011. 

2. Stierlin, E. ; Zur Rontgendiagnostik der Dunndarmstenose nnd 

des Dunndarmileus. ilcd. Klin., Berlin, 9, 983-986, June 22, 1913. 

3. Novack, A. : Zur radiologischen Diagnose der DunndarmvcMn- 

gerung. Wien. Klin. Wochenachr., Nr. 52, 1798-1802, Deo., 1911. 
•1. Czyhlarz, E., und Selka. A. : Beitrag Zur radiologischen Diag- 
nostik der Dunn und Dickdarmstenose. Wien. Idin., 9, 340-341, 
Feb. 29, 1912. 

3. Assmann, H. : Zur Rontgendiagnostik der Dunndarmatenosen. 

Deutech Ztschr. f. Nervenh., Leipz., 47-48, 1-9, March 18, 1913. 
G. Marcuse, E. : The diagnosis of stricture of the small intestine by 
aid of the X-rays, Am. J. Surg., N. Y., 28, 297-300, August, 
1914. 

7. Case. James T. ; Stcreorentgenography. The alimentary tract. 

2 parts. Troy, N. Y., Southworth Co., -1914. 

8. Case, James T. : Roentgen studies after gastric and intestinal 

operations. J. A. M. A., Chicago, Go, 1628-1G34, Nov. 6, 1913. 


9. Kloiber, Hans: Die Roentgendiagnose des Ileus ohne Kontrastmitel. 
Arch. f. Idin. Chir., 112, 513-591, Oct. 10, 1919, 

10. Ginzburg, L. : X-ray Diagnosis of Acute Intestinal Obstruction 

without use of Contrast Media. Ann. Sura., 90, 3CS-380, Sept,, 
1932. 

11. Wangensteen, Owen H. ; Elaboration of Criteria upon which the 

Early Diagnosis of Acute Intestinal Obstruction may be made, 
v/ith special consideration of the value of X-ray evidence- 
Radiology, 17, 44-62, July, 1931. 

12. Rendich, R, A., and Abrams, H. S. ; Intestinal Obstruction. 

Evaluation of the Roentgen Diagnosis. Ann, Sura., 102, Nr, 6, 
1040-1049, Dec., 1935. 

13. Ochsner, A.: X-ray Diagnosis of Ileus; Value of Roentgenograms 

in Simple and Strangulated Obstruction ; Experimental Study. 
S. G. O., 50, 719-727, April, 1933. 

14. Hibbard, J._S., Swenson, P. C., and Levin, A. G, : Roentgenology 

of Experimental Mesenteric Vascular Occlusion. Arch. Sura., 
26, 20-26, Jan., 1933. 

15. Smithies, Frank; Acute Intestinal Obstruction. J. A. hi. A., 95, 

1899-1903, Dec. 20, 1930, 


SECTION V — Therapeutics 

What Drus Best Kills Hookwo rms? 

By 

CLAYTON LANE, M.D.- 

EALING, LONDON. ENGLAND 


jf N the- Interests of the individual and the community, 
-*■ treatment of hookworm infection in man should 
aim at complete deworming (1). Those who hold that 
fewer than twenty-five (or a hundred) worms are 
har.mle.is to the individual, do so on scant evidence 

E4it.,r. “nelminU.ology." Tropical DUeaics Balk-tin, London, 
.'I'it ujiis-d f fp>a.l.cr 18, 19;.*. 


(Lane, 1932) . In public health, the inference (Mol- 
loy, 1933) that a community of 618 souls should view 
witl^ a^quiet mind the fouling of their precincts by 
1,383,350 hookv/orm eggs every day is unacceptable. 

THE TESTS 

Worm loads are commonly estimated by egg counts. 
This is doubly unwise. First, the rate of ovipositing 
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varies with species, age and number of worms; with 
diet, drink and drugs taken by the host and probably 
with the presence of other worms. Second, egg counts 
ai-e no true measure of worm loads, for different 
techniques using the same stirred stool may give quite 
diffei’ent totals. 

The most erratic in my hands has been Stoll’s, hence 
my suggestion that all using it should check it in their 
own hands. For this, Ahmann and Bristol (1933) re- 
port two essentials — a training period of fifty slides; 
the counting and averaging of at least four slides from 
each suspension. Little of the world’s helmintholo- 
gical literature escapes collection by the Bureau of 
Hygiene and Tropical Diseases. I call to mind no 
paper reporting that this care has been taken in con- 
verting egg numbers into worm loads. As judged by 
controls, the most accurate egg-counting technique in 
my hands is D.G.F.F. (2). It has been decried by 
those who have altered it in essentials, transferred the 
odium to the original, and let the matter rest there. 
On present evidence, it is the most accurate means of 
detei'mining the egg-content of feces; diagnostic 
techniques must then be graded by it. So tested, the 
best, of them is D-C.F. It will disclose a single nor- 
mally ovipositing Ancylostoma, diiodenale or Necator 
aviericamis. By its use Kendrick (1934) found the 
life-span of A. duodenale longer by one to three years 
and of N. americanm by four years than shown by 
Stoll’s method. Only then, by tests for deworming 
can anthelminthic drugs adequately be graded. This 
is now a rapid matter, for the area needing examina- 
tion in a herded D.C.F. prepai’ation is about 9 sq.mm., 
and with a twelve-tube centrifuge, four men can make 
and examine these preparations at the rate of 250,000 
y6£irly. 

THE ANTHELMINTHIC DRUGS 


Since hookworms rarely kill directly there is no 
justification for putting efficiency of anthelminthics 
before their safety. 

Thymol. Its optimum dosage is grs. 60. Its crystals, 
if packed, coalesce into a solid unabsorbed mass un- 
less particular on is effected, as by grinding it fine 
with at least an equal part of, ' say, milk sugar or 


sodium bicarbonate. It is on particulation that its 
efficiency depends. Thus, Washburn and Payne in 
Trinidad had, after two optimum treatments, a de- 
worming rate of 12.6 from plain and one of 49.1 from 
particulated thymol. British Guiana and Ceylon con- 
firmed this; and from the extent of films examined, 
all these figures must have been close to accuracy. 
Giles (1890) held that pouring an alcoholic solution of 
thymol into some eight times its volume of water and 
shaking vigorously gave a particulated and potent sus- 
pension; the physical result is a very fine floccular 
particulation, though when not so shaken, the tiny 
globules which first form, coalesce,- and by evaporation 
give rise to large floating plates. Its potency after 
such precipitation still awaits proper testing. Cams 
and Mhaskar (1919) showed that after particulation 
by grinding, no thymol was found in the feces or in 
the worms passed, nor was most of the loss accounted 
for ' by known derivatives in the urine. On analogy 
with quinine and emetine, I suggest that something^ 
formed from thymol by the host is the true vermicide 
At least, fear of dangerous absorption induced by 
alcohol seems ill-founded, as Bozzolo too felt. The 
postmortem appearances of all cases I have been 


able to collect (1932) differ, except for two brothers 
dosed, together, and reappearing after an absence in 
the woods to die of acute gastro-enteritis. If all died 
from thymol this is perhaps unique. Howard (1919) 
reported a million cases in the United States with no 
death when instructions had been carried out, and 
Ashford (3) 1,600,000 in Porto Rico with no death. 
My own 60,000 administrations without anxiety are 
relatively unimportant. These facts are insufficiently 
weighed by those who dub my conclusions as old- 
fashioned and reactionary. There is still that pre- 
judice for the new which struck Paul of Tarsus in the 
Athenians some 1900 years ago; there is also that 
preference for proof among careful physicians with 
patients’ lives in their hands. It makes for safety that 
thymol is apt to produce “drunkenness” in a dose well 
below the fatal one. (Foot Note) 

Beta naphthol. The minimum lethal dose is 20 
grains (Milne, 1933), lower ones are inefficient. Sup- 
pression after passage of smoky urine is a marked 
feature. 

Oil of cheno'podmm. The active and lethal principle, 
ascaridole, varies from 33 to 98 per cent, the doses 
fatal to man and worm are close together, and the size 
of drops, by which it has been constantly measured, 
vary from 18 to 70 to the c.c. It is commonly given 
without knowledge and report of its ascaridole con- 
tent. It seems never to have been checked by tests 
for deworming when the ascaridole content was 
known, so that after hundreds of thousands of admin- 
istrations its real worth is unknown. It has killed a 
-number of subjects, but perhaps not an adult man in a 
dose of 0.8 c.c. of ascaridole. It may cause pei’manent 
deafness. 

Carbon tetrachloride. The minimum lethal dose, 
habitually exceeded and relatively inert, is 1.5 c.c. 
(Bais, 1924). It produces liver necrosis greatest 
round the hepatic vein, regeneration taking place from 
cells surviving about the portal vein; but ankylosto- 
miasis itself may produce degeneration about the 
portal vein (Ashford and King, 1907) and presumably 
defeat regeneration. Excess of blood guanidine is a 
grave risk, added to by calcium deficiency, and it is 
among persons so suffering that hookworm campaigns 
are usually undertaken (Ashford, 1933). Instinctive 
calcium hunger is perhaps shown by Dr. J. W. Lindsay 
(3), for, in Paraguay, poor country children often 
scrape off and eat the whitewash from dispensary 
walls, which may have to be rewhitened several times 
a week. Concommitant ascaris infection is a marked 
danger. Yet the drug is often given in “herd fashion” 
without microscopic confirmation of hookworm infec- 
tion or exclusion of any dangerous factor. With Ash- 
foi’d’s experience of 1,600,000 doses of thymol with no 
death, compare nineteen deaths in the same number 
of doses of carbon tetrachloride in Egypt (Tomb and 
Helmy, 1933) and the ambiguous statement of Khalil 
(Hassan and Salah, 1935) that seven or eight cases of 
"poisoning” are reported yearly by the Parquet in 
Egypt. 

Chenopoditim and Carbon Tetrachloride. Tests are 
few, and the oil’s ascaridole content unstated in all. 

Foot Note: To avoid the poisonous efTects of thymol administered in 
effective anthelmintic dose, 30 to GO grains, we have exhibited 
always after the patient has been on fat-free diet for a minimum of 
36 hours prior to the taking of the drug and keeping fat — as cream, 
butter, etc. — out of the diet for twenty-four hours after the drug 
has been taken. Black coffee prevents circulatory weakness, A 
saline purge is given six hours after the last dose of drug. Editor. 
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Soner (1924) v/ith respective doses of 0.6 and 1-8 
h"d a seeming deworming rate of 35 per cent to Wil- 
technique, but further treatment showed that it 
had been only 10^^. Maplestone and Mukerji (1929) 
v.ith respective doses of 1 and 3 c.c. had a deworming 
rate of 26.3 to D.C.F. 

Ascaridole and carbon tetrachloride. With respective 
doses of 0,75 and 1 c.c. (Pessoa, 1924), the real cure 
rate v/as unknoum, but two of forty-eight treated be- 
came so ill that thirteen refused a second controlling 

treatment. 

Ecuador experience. Soper (1935) wrote regarding 
tiia suspected recrudescence of yellow fever in South 
America, that after many postmortem “viscerotomies” 
on tho.-e cases, pathologists disagreed on the signifi- 
cance of the lesions; but against yellow fever were the 
facts that none occurred in the cities, immunity tests 
on children were negative, and clinical histories were 
inconclusive; yet all save one had received anthelmin- 
thic treatment of an unstated kind. The pertinent ex- 
ptJ'i-.-nce of J. W. Lindsay in Paraguay is that after 
v.v-af i-.eni by oil of chenopodium or carbon tetrachlor- 
id- nr both in standard doses according to age, given 
orderlies not always under professional con- 
t’-' ! ‘here have been deaths in children, and in adults, 
ruiueJ healli! with enlarged liver and jaundice (3). 
-U grave responsibility rests on all using or 

.i'f'h i'!/ ihis treatment. 

7 iilorrtinjlene. No death has yet been reported 
K'-mirick n929) was very anxious in one of 
: .t ' a!Lmini.-dration.s when 3 c.c, were given to a man 

I ' ( ' ln£. Lambert wrote (1933) “I report 

'• 46,000 treatments with tetrachlorethylene 

II r.it death and without untoward symptoms.” His 
d I'lii'e wao 15 to 60 minims, but the results of treat- 
rm-ni were unstated, presumably unknown. Maple- 
.iWiU‘ and .Mukerji (1929) had to D.C.F., 15 per cent 
{.i d-“..on!jing in forty patients with a dose of 3 c.c. 

' 19;’.-i) had, to a brine floatation method, 93 
per ci-er. cu' cures among institutional children with a 
■ !«' ■' of I', c.c. for a child of ten, but the inadequacy of 
till; be;u of these methods had been noted above. 

T- ■) aril ore thylene and oil of chenopodium. With re- 
> euve do.-es of .3 and 1 c.c. Haplestone and Hukerji 
( 1929'« had a 28.2 per cent deworming rate to D.C.F., 
and when tetrachlorethylene W'us increased to 4 c.c. 
V 19:13; <)i[e of 62 per cent. The a.scaridole content tvas 
not. d hi neither. Without reporting controls, they ad- 
vi.ii; that the drugs .should be given shaken up in 2 oz. 
oi m..gr',c.-tiuni sulphate solution to produce subdivision 


and enhance potency. Presumably the latter fails, for 
Darling, Barber and Hacker (1920) had better results 
with plain than emulsified chenopodium oil; and as to 
the former, in my observation tetrachlorethylene preci- 
pitates visibly in ten seconds, and almost completely in 
sixty seconds after this shaking. 

Hexylresorcinol. Molloy's dosage was 1.05 gram for 
all over eleven years old; two treatments gave to Stoll’s 
technique a deworming rate of 19.4 per cent. It must 
have been less, for Maplestone and Mukerji (1929) 
had eight apparent cures to Stoll’s method after tetra- 
chlorethylene treatment, but D.C.F. showed that only 
one was dewormed. The drug causes great erosion of 
the mucosa, which encapsulation happily shifts out of 
a mother’s sight unless a perverse child chews a 
capsule, 

CONCLUSIONS 

For individual, community, or medical man investi- 
gating anthelminthics, complete deworming is the only 
stable aim. The deadline of anthelmintics is urged 
against this aim. But, before reaching the dangerous 
stage, thymol and tetrachlorethylene, like alcohol, give 
warning which makes for safety. Though it was prob- 
ably these timely symptoms which led to the disuse 
of thymol, they are now being used to recommend 
tetrachlorethylene. The evidence for the safety of 
thymol is more solid than for any other drugs, so the 
objection to deworming by it is poorly based; its effi- 
ciency depends upon paificulation, but the effect of 
the finest particulation has never been measured. 
Tetrachlorethylene merits controlled tests on a proper 
scale. The cheapness of beta-naphthol is no balance 
to its risks. Oil of chenopodium must not be given 
without knowledge of its ascaridole content, seeing 
how near together are the optimum and minimum 
lethal doses; its production of deafness is not negli- 
gible. Carbon tetrachloride is liable to be either highly 
extrolled or dropped when it kills; to look before 
giving it for the factors known to make for deadliness 
is constantly neglected ; with oil of chenopodium it lies 
under grave suspicion of ruining health and causing 
death in South America with simulation of yellow 
fever. Hexylresorcinol ‘‘also ran,” not having ful- 
filled the expectations of its introducers. 

There is urgent need for the carrying through by 
experienced medical men of controlled comparative 
tests on an adequate scale to determine on the only 
stable basis — deworming — what anthelmintic is the 
safest and most effective in the expulsion of hook- 
w’orm. Such stable knowledge is long overdue. 
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The Spastic Colon Diet 

By 

EDWARD E. CORNWALL, M.D., P.A.C.P. 
BROOKLYN. NEW YORK 


T he spastic colon demands special dietetic consid-- 
eration. One is for a smooth diet. Alvarez has 
particularly described and emphasized this indication. 
The smoothness in this connection means generally 
low content of cellulose in the food stuffs. Another 
special indication has reference to the susceptibility 
of food stuffs to putrefactive bacterial action; which 
susceptibility, as well as the absorption of putrefac- 
tive products from the intestine, is favored by the ab- 
normal functioning of the colon. These two indica- 
tions, 'Wiz, for smoothness and for inferior suscepti- 
bility to putrefactive bacterial action, particularly 
guide in the' selection of food stuffs for the spastic 
colon diet. 

For supplying the protein ration in this diet, milk is 
the preferred food. Milk is free from indigestible 
residue and is protected to a certain extent from the 
action of putrefactive bacteria by its dissolved car- 
bohydrate, lactose, which is readily fermented by the 
lactic acid bacteria. (Acidification makes for inhibi- 
tion of putrefaction)., By milk is meant not only milk, 
but also modification of milk and preparations of milk 
and of its separated constitutents. 

Milk may be mixed with water, cereal preparations, 
strained fresh fruit juices and strained decoctions of 
vegetables. Milk and barley water, strained milk and 
oatmeal gruel ’ (made with cooked oatmeal porridge 
which is cooked a second time in the milk and 
strained) , milk and cooked, cream of wheat and milk 
with the cream of wheat cooked in it, are examples of 
. cereal mixtures, 

A serviceable mixtui’e with fresh fruit juice is made 
with strained orange juice, the latter being sufficient 
in quantity to curdle the milk in fine flakes on agita- 
tion. • 

Useful mixtures with strained cooked vegetables are 
the pureed milk soups, as cream of celery, tomato, 
corn, carrot, etc. 

Modifications of milk produced by fermentation 
used in this diet are those made with lactic acid 
pi'oducing bacteria and yeast — the sour milks and 
koumyss. 

Predigested milk — peptonized and pancreatized — 
serves a useful pui’pose in some instances. 

. Of the cheeses, cream and cottage cheese are the 
most suitable, although rennin-made cheese, as Amer- 
ican Cheddar, Pai-mesan and Edam cheese may some- 
times be used if properly comminuted and made 
smooth, as in cheese sauce baked with macaroni. 

Eggs, although belonging in the distinctly putie- 
factive class of food stuffs, have a place in this diet 
because of their freedom from insoluble residue and 
their easy digestibility. 

- Cereals, selected with due regard to their cellulose 
content, have an important place in the dietetic man- 

Submitted August 2. 1936. 


agement of spastic colitis. Their use in combination 
with milk has been referred to. Cream of wheat and 
rice deprived of its hulls, are comparatively smooth 
when boiled. White bread twenty-four or more hours 
old, especially if toasted, can be used by many patients. 
Oatmeal in the form of the strained gruel is generally 
acceptable, if the straining is effective. 

The sugars, as they occur naturally in fruits and 
milk, are acceptable, also to a certain extent, honey; 
cane sugar is generally to be avoided. 

Of the fat foods, olive oil, butter and cream have 
the highest rating. Some patients tolerate butter more 
readily than they do cream, which seems, of the two, 
to be the more often productive of digestive disturb- 
ances. Olive oil taken late in the evening, the patient 
■ lying on the right side for a short time immediately 
following its ingestion in order to facilitate its pas- 
sage from the stomach into the intestine, may be use- 
ful as a laxative. 

Among the acceptable fruits in this diet the first 
place would seem to belong to the banana (1). The 
edible portion of the fully ripe banana contains (2) : 
Water, 75.6%; Protein, 1.3%; Fat, 0.6%; Carbohy- 
drate, (Dextrose, 4.5, Levulose, 3.5, Sucrose, 11.9, 
Starch, 1.2) 21.1%; Ash, 0.8%; Crude fiber, 0.6%. 

In respect to their mineral content, bananas are 
“relatively rich in phosphorus, magnesium, potassium 
and sodium, and also contain copper and mangan- 
ese.” They are particularly rich in their content of 
vitamin A; and they contain fair quantities of vita- 
mins B, C and G. They are e.xceptionally well pro- 
tected from bacterial invasion while in the market fay 
their thick capsule. These qualities of the banana, viz, 
its high nutritive value (the average sized banana 
supplies 100 calories) , its easy digestibility and its low 
content of insoluble residue, especially recommend it 
for the spastic colon diet. Its “roughage,” moreovei', 
which is comparatively smooth” — Bogart refers to its 
“soft texture,” — can act as a gentle laxative without 
producing much irritation to the spastic colon. 

But the banana must be fully ripe for this diet. 
Ripeness in indicated by the dark spots which appear 
on its capsule; also it must be prepared in a special 
manner. After being peeled, the “fuzz” must be 
scraped off. The fruit must be masticated thoroughly 
to a pulp, or, better, mashed before being eaten, in 
order to preclude the possibility of lumps being car- 
ried from the stomach and small intestine into the 
colon. 

The banana may be eaten plain as above described, 
or in mixtures. A serviceable mixture is made with 
cream cheese, in the proportions of two parts of the 
banana to one of the cream cheese, or in other pro- 
portions. Six ounces of this two-to-one mixture sup- 
ply protein, 14 grams; fat, 16 grams; carbohydrate, 
26 grams, and have a fuel value of 310 calories. In- 
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stead of cream cheese, cottage cheese may be used in 
this mixture if a lower caloric value is desired. 

The banana pulp also may be mixed with milk, 
cream, or strained fresh orange, grape-fruit or pine- 
apple juice; or the fruit juice may be added to the 
banana and cream cheese mixture. 

In addition to banana, among fruit food stuffs in 
this diet, strained juice of fresh orange, grapefruit 
and pineaxjple, pure, or mixed with water, are accep- 
table. The pulp of baked apple, or even stewed apple, 
may be well borne by some patients. 

The vegetables allowed in the management of the 
spastic colon must be “smooth,” which means, in the 
case of the leafy and stalky vegetables, the green seeds 
and seed pods, the gourds, bulbs and roots, that they 
require straining after they have been cooked. 

Of the salad vegetables, raw tomato, which has had 
the .ikin and seeds removed, generally is acceptable. 

Wafi r should be given in good quantity, but not in 
excessive quantity. 

Table salt should be given in ordinary rations, but 
not in erces.-^. 

The It rc, -ages containing caffein generally are con- 
tvaindicatod. 

are forbidden. 

Jaiinal jlish usually should be avoided, but to cer- 
< . 1 ) patK-nt=, .some of it may be allowed. The flesh 
•' containing small amounts of fibrous tissue are 
’< 1 «• I referred, as for e.xample the breast of chicken. 

' 1 . fi'-'h' those v/ith low fat content which are of 
bility, are to be preferred. There is a 
• '.c - in thi.s diet, although only an occasional one, for 
’• . 11 - nicat broths as stimulants to appetites and 
dig' ‘lion 

•Ail food in thin diet should be taken neither very 
hot nor very cold. 

The foliov.dng diet lists are constructed in accord- 
ance with the fact.s and principles above mentioned. 
Th*-v k-mJ tht'mselves ea.-iily to modifications to suit 
j-ariH uhii needs. 

SPASTIC COLON— DIET I 

'.P; olein. So gm.s. Fat, 110 gms. Carbohydi-ate, 215 
’.'ms. Calorie.*-, 2200’). 

Breakfast 

I'loi.st coolnd cream of wheat, 120 gms. (4 oz.). 
Tofidicd while bread, 30 gms. (1 oz.';. 

Egg. t'Oft boiled or poached, 1. 

Lulh-r, l-J gm.s. (]A oz.). 

At to a. 'j/i. (or with breakfast) 

laO gms. 05 oz.). mixed with strained orange 
>',(} gr;!-:. .'2 oz'/.; or milk or junket, 240 gms. 

’ •' ; >.(. ) . 

Dinner 

Strained milk-vcgctable soup, viz: cream of celery, 
• .rrat. twjnalu. poialo, grceu pea, onion, oyster plant 
<-r -'iiji.scb-. 210 tSoz.;. 

L..nana, ripe, with “fuzz” .scraped olf, mashed, 120 
' ‘ ' -‘'L mixtd '.vith cream cheese, 00 gms. f2 

fm. ud '.vliite br-.rui, 3u gms. (2 oz.). 

-d’-i 1 rk-.-. 120 gm.M. (4 oz.). 

k. .r. -r, L"> 

■ M I p. t,i. Th- .‘.'ime as at lO a. rn. 


Supper 

Banana and cream cheese mixture as at dinner. 
Strained boiled squash, carrot, spinach, string beans, 
green peas or lima beans, 180 gms. (6 oz,). 

Milk, or milk soup as at dinner, or junket, or butter- 
milk, 240 gms, (8 oz.). 

Tomato, raw, with skin and seeds removed, 130 gms. 
(4 oz.). 

Toasted white bread, 30 gms. (1 oz.). 

Butter, 15 gms. oz.). 


SPASTIC COLON— DIET II 

(Protein, 68 gms. Fat, 77 gms. Carbohydrate, 166 
gms. Calories, 1600). 

Bo’eakfast 

Banana mixture, as in Spastic Colon — Diet I, 180 
gms. (6 oz.). 

Milk and oatmeal gruel, made with oatmeal porridge 
cooked a second time in four times its quantity of 
milk, and strained, 240 gms. (8 oz.). 

At 10 a. VI. 

Milk and orange mixture, as in Spastic Colon — Diet 
/, or milk or junket, 240 gms. (8 oz.). 


Dinner 

Banana and cream cheese mixture as at breakfast. 
Milk, 120 gms. (4 oz.), mixed with cream, 60 gms. 
(2 oz.), and barley water, 60 gms. (2 oz,). 

• At p. VI. 

The same as at 10 a, m. 


Supper 

Banana and cream cheese mixture as at breakfast. 
Milk soup, as in Spastic Colon — Diet I, 240 gms. 
(8 oz.). 

By special order, moist cream of wheat, 180 gms. 
(6 oz,), may be added to dinner; or an extra feeding 
of any of the milk combinations may be given at night. 

SPASTIC COLON— DIET III 

(Protein, 55 gms. Fat, 75 gms. Carbohydrate, 120 
gms. Calories, 1380). 

At 7 a. VI. 

Milk or junket or buttermilk, 240 gms. (8 oz,). 

At 9 a. VI. 

Milk and orange juice mixture as in Spastic Colon — 
Diet I, 240 gms. (8 oz.). 

At 11 a. VI. 

Stiained milk and oatmeal gruel, as in Spastic Colon 
—Diet II, 240 gms. (8 oz) .) 

At 1 p. VI. 

The .same as at 9 a. m. 

At 3 p. VI. 

The milk, cream and barley watei* mixture, as in 
Spastic Colon — Diet II, 240 gms. (8 oz.) . 

At 5 p. 7n. 

The same as at 9 a. m. 


Milk soup, as in Spastic Colon — Diet I, 240 gms 
>o oz.). 

At 9 p. VI. 

The same as at 11 a. m. 

Substitution of one preparation for another in th( 
above list may be allowed hy special order. 

feeding of any of the above prepaimtiom 
may be allowed during the night by special order. 
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Spastic Colon — Diet I is intended for the average 
ambulant patient. It ha.s a caloric value sufficient for 
a life of moderate activity. If the patient i.s confined 
to bed, the fuel ration may require reduction. If in- 
creased physical activity calls for a lai-Rer fuel ration, 
that can bo supplied by addition of cereals, butter, 
olive oil or cream. 

If the patient is able to manage a more liberal diet, 
a small portion of chicken or fish nmy be substituted 
for part of the cream cheese; or the number of eggs 
may be increased. A small portion of clear broth, 
made with chicken, beef, mutton or clam may be 
allowed in certain instances. 

Sub.stitutions for the purpo.se of increasing variety 
and catering to individual tastes and idio.syncrasics 


easily can be made in accordance with the principles 
above specified. 

An ounce of olive oil, given at night, when the 
stomaeh is empty, may have a good laxative effect. 

Spastic Colon — Diet II and Spastic Colon — Diet III 
are intended for the more severely ill and bed-fast 
patients. In most instances it may be well to begin 
treatment with one of these or a similar diet, and en- 
large the diet as the patient’s condition improves. 
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Anal FissurC/ Anal Spasm and Anal Stenosis 

Uv 
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TVARROIVINO of the anal circumference, proiluced 
-*■ ’ either by muscle spasm, or fihrosi.s, the result of 
a le.sfon of the anal canal, is a condition frequently en- 
countered. Fi.s.suro of the anus, anal .spasm, and 
stenosis-, although different le.sions, arc dealt with to- 
gether in this presentation bccau.sc their symptoma- 
tologj- i.s e.'cntially similar and the treatment to be 
outlined is applicable to all three conditions. 

In order to understand the rationale upon which 
treatment of the.se lesions is based, it becomes nece.s- 
sary to review the anatomy of the anal canal, especi- 
ally in the light of more recent knowledge, together 
with a con,Bidcration of the clinical picture produced 
by anal fissure, anal spasm and anal steno.si.s. 

ANATOMY OP THE ANAL CANAL CONCERNED 
IN STUDY 

Th. rrrtum r.t n iwint aiiprozimnt.'ly nr.r nn»l a Saif Inflict in Iront 
fif th- tip tyf Uip rfyeyt, that I,, at thy Irv -1 of the apex vt the proe- 
tafe in the ma’e, an,! at ttie ajiex nf the perineal braly tn Ihe female, 
t»n(ia ahnlptly hact.v-ariij. lilere<-« tiie rrrtai layer of pelvie fnacla. 
and t**fpmer the anal ranal The anal eanai ia n nnrmw alit.iile paa- 
*aye po*aeaalnr in nr)rma] per.ple n fair rletrret* at “eomfort-ahle" eleatl- 
eity and diftcnsihillty. to the extent that hnihy forme.! .Ionia or the 
lubricated index tinjrer may 1 m* pna«e.i v.ithout diaeomfitnre to the .nb- 
P-ct. It fa approximately Iv'o inrhea In lenrth in ita poaterior half nn.! 
approxlmaiely nn Inch in lenpth in ila anterior half. Ita availa, when nt 
reat, lie in eoaptation. The aiacua ia directed haebasatala nnd llow'n- 
Warda from the eml of the reeturo throurh the peli-ie Oinr. to open on 
the exterior na the anux. Th.‘ nnal canal la tolaily ileatltule of perl- 
toneam. hut ia clothe.! nnd xupprirte.! hy a l.roloncatlon of the rc-lnl 
layer of the pcleic fnaela which it plereea. The maacli*a whieh ehiaely 
famanil the nnal canal nnd nno-rcclum (topillier with their nerve 
aupply) arc the ma/or fnctor.a enterlnir Into this iireaenUitlon and will 
have to he coojI.Jcre.! In detail. The mu«eulatnre of the rno-rectom 

SahmftlefI Jf.ay If. 193c, 


1» con*idere*I In thla study niantr wRh that of the nnal canal, nod there- 
fore one ia lo're eone.med with the terminal two inchev (approximate 
dtatnnre of nno.rivtum I'oaterlorly) of the nlimentnry canal. 

TI.e nnal canal ia aurrounde*! by in muacles. the external and in- 
ternal aphlneiera and levatorra nnl. avhieh form ita Inimodlnte bonn- 
dariea in la.lh rex.-*. laiternily there ore the iachio-rectal foaaa ; an 
)m(M>rtan( relation, finer it ia neroaa Ifiia feean from the poaterior 
napret of the Perianal repinn that the nervea run to aupply the nnal 
mufrolatnre. Toateriorly one find, the nno-eoecyKcal Imdy nnd eiatcyx. 
In Ihe mate the memhranoua part of the urethra nnd the bulb of the 
urellira are in front of tlie canal, liut on necount of the bneKwanl in- 

rlinrllon of Ihe put. nre f.pamted from it by n maaa of fibro-elaslic 

tiaftie, eorrrxlMoidinir to the perineal laaly of the female. Anteriorly 
nt the lop of the nonl canal fn ehiae refafion to tiie membranoua 

urethra Ilea the l.a.e of the proatnle. In the female the anal eanni I« 

reparatc-I from the vacina nnterlorly by n i>ymmidnl Ijbroiia, fatty and 
mu.rnlar maa-, the perineal iKaly. The anal canal ia lined by snuamoua 
epithelium eooUnuoua with the rhin of the intetmment. and pot by 
tnueoua membrane rs 1« fomellme*. de-eriliial. Tiie tranaition to columnar 
epithelium oceura nboee the ilentnie or I.ectinnte line, i.c., nlmve the 
lev.l of the erypla of -Morraunl. The dent.ate or pectinate line marls 
the eml.rjolorle junetinn of the pr<K*ln.le.-il membrane, where fiiaion 
eecurml between the i,roeln.Ieum nnd hind put. Extendinp up from 
the eryida or pocketa of Xtorpacnl are lonptlludinni folda of mucous 
membrnne. the columns of Morummi. The crypts of Morpapni are 
crowned hy ,mnll papillae, the anal papillae, which may become hyper- 
Irophhal, and In some instanrea. l>ecnme true polyjil. The white line 
of Jlillon. referre.1 to In some text hooka, I, not an anntomical entity, 
but can bo seen na a pale elreolar nrra. lyinp below the i.eelinnie line, 
and ni'lunlly ia the nnal intermuaeular septum of fnacin which separates 
the suiiculaneoua part of Ihe external aphlncler from the interne.! 
sphincter muaele, nnd lyin,: beneath the skin of the nnal canal thus 
irlvrn n njipcanincc liy rcflrctc’d Ih:hl. 


,n. i , ^ ro»irfrnrrf in 

Thrhn.l, of cnn..n'ntlvc tn atmrnt in tM. pre^nnUtion nf nnnl fiMurn 
ana spa,,^. and anni ilhmsis. is baa„I upon the principle of rest for n 
fnirly prolonped perio.1 of fime of the mnaclea of the nnnl canal nnd 

John Hiiton in hi. Ixs.t..res on "Reat nnd Pain.” ns lonp apo aa ISCO. 
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1 = ^3 (1). In ordM to secure this EUrcical rest by the measures pres- 
cutiy to be described, one must consider in detail the anatomy of t e 
mu-ulature of the anal canal and ano-rectum. The Author in sccurms 
a prolonged and adenuato anaesthesia of this region. hae_ found this 
objective possible to attain only by observing closely, in his 
ic-hniquo, the anatomical studies of Milligan and Morgan (Z). In 1934 
th'c-c tv.o workers published their splendid contribution upon the 
•b^urrical Anatomy of the Anal Canal." By following the anatomical 
h-ndmarfa outlined in their paper, the writer has been able, by the 
tcchnifiue to bo described, in an aimost uninterrupted scries of cases, to 


secure very satisfactory results in the treatment by conservative 
mearmres of anal fissure and anal .stenosis, in cases which hitherto ap- 
peared amenable only to radical surgical measures. In the following 
rcfvmc of tb.e anal musculature insofar as it concerns this thesis, the 
Author in iiis descriptions has drawn upon the studies and followed the 
iandmarl'.s of Milligan and Morgan (2). 

The ixAtrnnl t-phincUr of the anus is divisible into three portions, 
:'.r., it is a trilaminar muscle which together with the puhorectalis 
portion of the levator ant forms a strong muscular cylinder encircling 
the outer lonrdludinal muscle of the bowel wall, the internal sphincter 
ani and below this levcd the anal canal. In other words the external 
rphintcer of the anus is not the superficial subcutaneous single muscle ■ 
CO often referred to in text boolts, but is actually a strong muscular 
cylinder cempktciy encircling the anal canal as high as the ano-rectum, 
v.hieh at its upperrr.u-.t level joins with a portion of the levator ani to 
enter into the formation of the ano-rectum. The three components of 
the erdiiiicter ani externus muscle are; (el Sphincter ani externus 
tulfuta.ocou!: ; (2) Srdiincter ani externus superficialis ; ("31 Sphincter 
a.n; extcrtitis profundus. Fibrumuscular septa from the fascia of the 
ior.ntuirmal muecl>’ of the rectum, actually separate and divide oft the 
three pnrttons of the sphincter ani externus, (11 TJlc spHiiicter ant 
{•x.b T.i.s ..-abciitanrons, is the most superficial portion of the external 
r.phiri. ’ei' mu-cle. It is that division of the external sphincter which 
lie-- jj.,t briu.nth the shin, and encircles the lowest portion of the anal 
(,inal. It is tiiis portion which is often referred to as "the external 
f . hinr'i" . ■ •.■iu'u, actually, it is only its subcutaneous portion and its 
I'li't in.por’i.-it part as far as continence is concerned. It lies in the 
phi.v.' ! » the sphincter ani internus, from which it is separated by 
.an annular bi.nd of fascia. The sphincter ani externus subcutaneous 
c'.n bf fi ll ju-t beneath the shin by passing the finger around the anus 
osl.rv.al'.y. It may be cut or divided in any direction with impunity, 
id-ap riorly its fibres do not reach the coccyx. It is completely sub- 
cut .iKou" and directly palpable throughout its circumference. (2) The 
r cm eztcrr.Kfi superpeieiis. lies above and lateral to the sub- 
cutnncjus portion of the external sphincter just described. Posteriorly 
it l!:v< an attachment to the coccyx. It lies between the subcutaneous 
am! I'.r.ip (cphinctcr ani c.xternus profundus) portions of the external 
ephiarter but on n more Lateral plane and surrounds the sphincter ani 
'.’;U“ i;, its lower two-thirds, together ivith the downward prolonga- 
tio:. of jfio (utcr Jongtitudinal m.usclc of the rectum. Anteriorly, its 
fit. a- ;:r- inserUi! into tise central point of the perineum. (3) The 
■ r hi.j r f.ni evtcrnu' profundus, represents the upper and deepest 
P irti'jr. of the sphincter .ani externus. It i.s closely fused with the lower 
T'u.-t of ;ito puliarecl.nli-i portion of the levator ani in the posterior half 
r S i:,i circumferiTicc. Its lower part is in close contact with the 
.*.rL!!:c!er t.tii exteriuH suporfici.slis. It surrounds the downward pro- 
lop; '.ion of the outer longtitudioal mu.scle of the rectum, and the upper 
j art of the f.phincter ani internus. The fibres posteriorly are con- 
tir'u rj.'. have no rtlUtchrncnl to the coccyx. 

* ir PuKox<:ctrJts y^ortion of the levator ani ipinrds and enters into 
•.r;e f'.Tnu'.’ton nf the anorectal ring. It is highly important as regards 
fun 't:' a and contimnee. It t.-ikes its origin from the back of 
f - pub!- and from the ujipcr Layer of the triangular liga- 

!r*r.'.. liT fibre" p.--S.>( dov/nva-d aad backwards around the lower and 
of the riCtum, inerting with fibres from the opposite 
b- Mr.l th>- ana) c-an.'.!, eo forming a powerful loop or girdle, which 
-'.rg" IV.I- A-i-.Tirtal junction to the rjmphy.'sis puhis. None of these 
f * rife r* n- h the co"tyj„ The lovvtr border of the puborcctalis muscle 
?■ ij. ;? jr, timt.tr!}' blended with the rphincter ani cx- 

vr-.f'.!!,-! Tc',-.i:«.cr witii thi-. mu-cle it fuses poateriorly with 

•A-r dovinvav-! ;.r< '.-njralw.n of tV.ft outer longitudin.nl muscle of the 
t- *, -:n I'd !' t' lnfc.rrfd by the thicV.encd fibres of the inner circular 
t!.‘ f— .am. i.f .. the ephir.cter .nni inlernun which St pur- 
T tier at the junction of the rectum .and anal 

rv's!. Sfu t< r-.i;-- ide-.tir.i'd wjt.'i the examining finger, and as first 
e;.; hr Jf.'Jiii-w; r.rd Morgan entrm pojteriorly into the forma- 
r,- - rf tf- Jm.-.- ftA-.t Kr.ureetc.’ ring. The anorectal ring in front, 
C-rrfvf-. i- o;. of t!.e d^.<•p part ot the external sphincter and 

,} ^ ■'Vb-r K-rt'.V of the rectum, rdnfoicwl by the upper 

i'VrM.! »;b!-,tteT r.nt. Anterlc-rly tlic ptiboreclali. leaves 
* t dsdrire-y rr' ti.r e-..,! canal and il"r-a not rj-.U-r into the 


in 

osis. 


formation of the anorectal ring in front. Anteriorly therefore the anal 
canal is quite short and suspended to the back of the pubic bones by 
the insertion of the puhorectalis. This is an important consideration 
the therapy to be outlined presently for anal fissure and anal sten- 
The outer longtitudinal muscle of the rectum takes part in the 
formation of the anorectal ring. Its fibres posteriorly blend ivith the 
puhorectalis which lies external to it, and anteriorly with the fibres of- 
the sphincter, ani externus profundus. 

At the upper end of the anal canal the outer longtitudinal muscle of 
the rectum becomes fibromuscular, and dips down to chsbeath and sur- 
round the three divisions of the sphincter ani externus, and has its 
terminal attachment to the area between the lower border of the 
sphincter ani internus and the upper border of the subcutaneous part 
of the external sphincter, i.e., just beneath the skin of the anal canal 
where a groove can ^be identified in the living subject, referred to as 
the anal intermuscular septum. 

The sphincter ani internus represents the inner circular muscle coat 
of the rectum which encircles the whole of the anal canal down to the 
anal intermuscular septum, i.e., dohm to the top of the subcutaneous 
portion of the external sphincter. Its loiver border can he- felt and 
identified just below the muco-cutaneous border of the anal canal, about 
one-fourth or one-half inch from the anal opening. As pointed out by 
Milligan and Morgan, it does not form a narrow annular band or ring 
as is so often depicted. 

The anorectal ring guards the junction between anal canal and 
rectum, and is the muscle structure of prime importance guarding 
continence. The subcutaneous and superficial portions of the external 
sphincter, part of the internal sphincter, and any of the structures up 
to this ring, may he cut or sacrificed v/ith impunity, and yet continence 
will be preserved. Continence is lost with the sacrifice during surgical 
operations of this important muscle band. The anorectal ring is a 
composite fibromuscular band composed of; (a) the upper portion of 
the internal sphincter, (b) the longtitudinal muscle fibres at this level 
of the rectum, (c) the puhorectalis part of the levator ani posteriorly, 
and (d) the external sphincter ani profundus muscles. Posteriorly the 
puboreotalis enters into the formation of the anorectal ring, but an- 
teriorly it leaves the anal canal to be inserted into the symphysis, pubis’ 
leaving a U deficiency. Anteriorly the anorectal ring is formed by the 
internal sphincter, the longtitudinal muscle, and the deep portion of 
the external sphincter muscle. Anteriorly thorough fusion of the in- 
ternal and deep external sphincter muscles have occurred to form a 
composite flat band and identification by palpation is more difficult 
than posteriorly, because of the presence of the puborcctalis in the 
posterior part of the anorectal ring. The anorectal ring can be easily 
identified by digital examination of the rectum. It can be recognized 
by the palpating finger as a circular ridge or shelf between the top of 
the an.".) canal and the rectum. Posteriorly this is quite pronounced, 
because of the inclusion of the puhorectalis portion of the levator ani 
into the musculature of the anorectal ring. Where this inclusion does 
not occur anteriorly, the anorectal ring is flatter and not, so easily 
recognized by the examining finger. An important consideration in 
treatment to bo shortly outlined is the difference of the levels between 
the posterior and anterior parts of the anorectal ring. Posteriorly this 
ring lies at an approximate distance of two inches from the anal 
opening, roughly the second crease on the volar aspect of the index 
finger; anteriorly, the distance from the anal opening is approximately 
one inch, roughly, the first skin crease on the volar aspect of the index 
finger. This difference of levels is demonstrated in the diagram. In 
other words the anorectal ring anteriorly lies in a lower plane than the 
anorectal ring posteriorly. The anorectal ring slopes downwards from 
e posterior aspect as an inclined plane to the anterior part of the 
anorectal circumference, and lies at its lowest level at the anterior ano- 
rectum. This difference in levels is approximately one inch. This too 
IS an important consideration in operations upon anorectal fistulae; 
because posteriorly one can sacrifice sphincter muscle with more im- 
I y an one can anteriorly. In the posterior aspect one can cut 
down on the sphincter muscles to a height of almost two inches in 
er o aj t e istnlous tract open. Anteriorly one very soon reaches 
the anorectal nng, since it lies at a distance of only one inch from 
of inp' rectal surgeon has long recognized the danger 

teriorlv” wuch Sphincter muscle must bo sacrificed an- 
as on unorectal ring is the final and important arbiter as far 

this is sacrificed in any part of the 
an.al circumference, incontinence is certain to result. 

Cc tain Inndmarls in the anal and anorectal musculature always can 
p.alpatcd and recognised. These landmarks have all been described 

B«bcutaneous part of the cx- 

ooeriin beneath the skin at the anal 

- g am can be felt throughout its circumference; 2. The anal 
intermuseukar septum; 3. Tiie lower border of the internal sphincter 
• . e an rccoirntzcd just above the groove of the anal inter- 
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Fig. A. Diagrammatic representation of the musculature 
of the ana) canal and ano-rectum viewed from below. The 
three portions of the sphincter anl externus muscle are 
shown in their respective planes. The puborectalis por- 
tion of the levator anl muscle can be seen to fuse posteri- 
orly with the deep portion of the sphincter ani externus 
profundus. Anteriorly the fibres of the puborectalis may 
be seen leaving the anal canal, and running upwards 
towards the symphysis. The inferior haemorrhoidal and 
perineal nerves are shown In position on one side. 

moscular septum in the lower part of the anal canal , 4. The anorectal 
rinsr; 6. The puborectalis portion of the Icvatorcs ani. 

NERVE SUPPLY OF THE ANAL MUSCLES AND 
ANORECTAL RING, CONCERNED IN STUDY 

The nerve supply to the muscles of the anal canal and anorectal rine 
arc derived from the third and fourth sacral nerves. The subcutaneous 
and deep portions of the external sphincter muscle arc supplied by the 
inferior haemorrhoidal nerve which has its oricin from the third and 
fourth sacral nerves. The inferior haemorrhoidal nerve is a compara- 
tively large mixed ncrv'c and one of the throe main branches of the 
pudic nerve which emerges from under cover of the great sacrosciatic 
ligament. The inferior haemorrhoidal nerve arises in the postero-latcml 
part of the ischio-rectal fossa and passes forward across the fossa 
towards the anus. The course that it takes across the ischio-rcctal 
fossa is an important consideration in performing an eifcclivc nerve 
block in the treatment to be outlined. It supplies sensory branches to 
the skin of the anal canal and peri-anal region and motor branches to 
the subcutaneous and deep portions of the sphincter ani oxtemus 
muscle. The superficial portion of the external sphincter muscle Is 
supplied by the largo perineal division of the pudic nerve through the 
fourth sacral. The course of the perineal nerve is like the inferior 
haemorrhoidal nerve also postero-lateral, but lateral to the latter. The 
perineal nerve is a mixed nerve, and supplies sensory branches to the 
skin of the perineum, scrotum or labium majus Some of its sci^sory 
fibres anastamose anteriorly with those of the inferior haemorrhoidal 
nerve to supply the peri-anal skin and that of the anal cannh The 
sphincter ani internus really the lower continuation of the inner circular 
muscle of the bowel is supplied with sympathetic nerves in common 
with the rest of the alimentary tract, but also receiv’es motor nerves 
through the third and fourth sacral. The levator ani muscle is sup- 
plied as well through the third and fourth sacral nerves. Its pelvic 
portion Is supplied by branches from the fourth sacral nerve. The 
puborectalis is supplied by branches of the internal pudic from the 
third and fourth sacral nerves. It w’lll be seen from this description 
that the nerve supply to the muscles of the anus and anorectal ring 
mns in a forward direction from the postero-lateral perianal aspect, 
where the nerves lie deep in the subcutaneous fat before they pass 
inwards to the sphincter muscles. This insures a rich and wholesome 
motor supply to the posterior and postero-lateral aspects of the muscles 
which go to make up the anal canal and anorectal musculature. An- 
teriorly the anal musculature and that of the anorectal ring derive their 
nerve supply through small terminal filaments of these nerves. As 


already mentioned the anal musculature is short anteriorly, and in f«n 
the puborectalis portion of the levator ani muscle docs not ioin the deep 
portion of the external sphincter to enter into the formation of the 
anorectal ring, thus leaving a V shaped deficiency. The puborectalis is 
fixed to the back of the pubic bones after it leaves the anal canal, 
acting as a sling to the anterior anorectal ring. The short deficient 
anal canal and anorectal ring anteriorly devoid of support from the 
puborectalis, together with its terminal poor nerve supply already 
pointed out, are factors which render the anal canal quite vulnerable 
in the anterior part of its circumference. This fact must be recogniz^ 
in cutting down anterior Cstulac, and is further taken advantage of in 
the conservative treatment to be outlined by the Author for anal fissure, 
spasm and stenosis. 

The akin of the anal canal as far as the pectinate line, is very richly 
supplied with sensory ccrcfaro-spinal nerves especially from the sensory 
branches of the inferior haemorrhoidal nerve. Severe pain or burning 
is therefore a characteristic symptom of any lesion of the anal canal. 
This by completing the reflex arc produces spasm of the sphincter 
muscles of the anal canal and anorectal ring. The interpretation, 
study, and methods of dealing with this clinical picture form the essen- 
tial substance of this thesis. 

CLINICAL STUDY OP THE LESIONS: ANAL 
FISSURE, ANAL SPASM AND ANAL STENOSIS 

Anal fissure may be defined as a break or loss of 
continuity in the skin of the anal canal, situated as a 
rule in the posterior aspect of its circumference. It 
has a strong tendency to become chronic and to resist 
cure by simple measures. The lesion infi'equently 
occurs in the anterior aspect of the skin of the anal 
canal. Since the process occurs below the pectinate 
or dentate line in the anal canal which is lined by 
squamous epithelium, the lesion therefore is not a one 
involving the mucosa, as is sometimes erroneously de- 
scribed. 

That thi3 break or loss in surfaco-continuity should most frequently 
occur in the postonor aspect of the anal canal seems at first difiicult 
to understand. As already pointed out the anal canal is short anteriorly 
and the anorectal ring lies only a short distance from the anal opening. 
This renders the anterior circumference of the anal canal quite vulner- 
able In surgical operations for fistuJae, but nevertheless what is present 
of the anal cancl anteriorly is sturdy and formidable. The puborectalis 
portion of the levator am further suspends the anal canal to the back 
of the symphysis pubis, and must be regarded as a protective force. 
The superficial part of the sphincter am externus whose fibres fuse in 
the mid line anteriorly and have a firm insertion into the central point 
of the perineum, has quite a different arrangement posteriorly. Dehind, 
the fibres decussate to be inserted into the coccyx, forming an angula- 
tion ns they leave the anal canal to gain this coccygeal insertion. This 
factor makes for weakness, especially by any distending intra-anal 
force. The tissues of the perineal body in the female and the fibro- 
muscular body corresponding to this in the male, act as a firm solid 
support to the anal canal anteriorly and to the area immediately in 
front of the subcutaneous portion of the external sphincter. This can 
easily be confirmed by palpating this area. Posteriorly the subcutaneous 
portion of the external sphincter has no such support by a firm body 
of fibromuscular tissues, but rather the soft resilient fatty connective 
tissues between the subcutaneous sphincter and the coccyx. This must 
be regarded as the important factor rendering the anal canal vulnerable 
in its posterior circumference, since fissure in ano occurs as a rule 
posteriorly in the skin of the anal canal overlying the subcutaneous 
sphincter ani externus. Moreover confirmatory evidence is provided in 
parous w’omen, in whom anterior fissures are more frequently observed, 
and who arc found to suffer from rupture of the perineal body (rccto- 
cele) or thinning out or diastasis of the levatores ani. 

The acute fissure manifests itself as a simple loss in 
surface continuity of the skin of the anal canal, over- 
lying the area of the subcutaneous portion of the ex- 
ternal sphincter. There is no induration and very 
little inflammatory reaction of the surrounding tis- 
sues. There is marked spasm of the sphincter muscles 
of the anal canal up to and including the anorectal 
ring. Digital examination causes variable degrees of 
pain and for this reason the anal canal folds in the 




7 4 


am^rthan journal of Digestive Diseases and Nutrition 



'ly S. Teohnirjue of posterior and postero-lateral anaes- 
Araesxhetization of the ischio-rectal fossae cannot 
t: ■ oernonslrnted m this section. The needle is seen traver- 
sing fPc anal and anorectal musculature as high as the 
ring- The tip of the finger is hooked around the 
rtuge fo-rre.d hy the anorectal ring, and can be seen to be 
h.serted a: far as ?he second crease on the volar aspect of 
•-he dio.t. (11, Subcutaneous portion of the sphincter ani 
o'-te'-nuc 1,2,. Superficial portion of the sphincter ani ex- 

1vr/,us I'i). Deep portion of the sphincter ani externus, 

• The puborectalis portion of the levator ani. (5). The 
.ancte-ctal ring, described in text. The sphincter ani in- 
te-ntis is shown lying under the finger as a flat and not as 
an annular muscle. 

Fsg. Bl. The dotted area shows the field of anaesthesia 
induced by the posterior and postero-lateral technique. 


ukv-r .irua, and it takes much patience to retract the 
.-u'ii Kids and demonstrate the lesion. 

Th’ dn'oniv future ha.s induration as its character- 
I'eaiuve. Its edyes are hard and may be in some 
in-L'inces of almost cartilaginous consistency. The 
;-.nal canal becomes appreciably altered. Whereas in 
the acute fissure there is spasm of the muscles of the 
anal canal and anorectal ring, in the chronic fissure 
there may be actual stenosis of the anal canal. The 
.iiial canal is apt to be rigid, fixed and immobile up to 
.and including the anorectal ring. Such is the result 
of the pre.scnce of a chronic, painful irritant, i.e., an 
in-ult of long standing. There is an actual fibrosis of 
tile sphincter muscles. This easily may be proved 
under love .^pinal anaensthesia, when, in operating upon 
,~uch patient.', tliere is no i-elaxation of the sphincter 
rs;u.-c!c.' and anai canal. In narrowing of the anal 
■•anal ’.vhvther due to spasm or an actual fibrosi.s, it 


to 


oi.a-,-. iinpu.-.sible for the patient to pas-s a formed 
ky ..t-,.;} ni even mwlerate consistency. Liquifac- 
I; o: th- j'tool become.-t the only alternative in order 
idk ct it.f p.is.-age fG). Fecal impaction in such 
tan ■' • frc^i'.ieiitiy i.s encemntered. Early or late in 
- cmr,-.* ( f the ailment, if the acute fissure is not 
-it ■oskn ( .qior.lancou.s cure rarely occur.s) the spasm 
t: e .'■prdnetor rnu. cic,? i.4 replaced by an actual 
On<,- ih-n lias a rigid, slenosed, immobile anal 
-i '-.iati'i wiin !os-. <jf fciucticity and resiliency 


of its structural components. If the patient be sub- 
iected to the painful ordeal of a digital examination, 
or is subjected to the index finger in the anal canal 
and the thumb on the perianal area (“bidigital” palpa- 
tion), the sphincter muscles are felt to be thickened, 
hypertrophied, non-elastic and firm. The examiner 
recognizes a “fibrous” feel. This is demonstrable up 
to and including the anorectal ring, which is thickened 
and rigid. Because of spasm and hypertrophy, the 
puborectales are easily identified. 

Lawrence Abel, in 1932, described an anatomical entity m the region 
of the “pecten" in cases of chronic fissure and anal narrowing. He 
refers to this as the pecten hand (4). Abel recognized this band as a 
circular band of fibrous tissue beneath the pecten of the anal canal, 
and likened it to a “rubber umbrella” ring. (The "pecten" has been 
established as that region of the anal canal extending from the anal 
papillae, i.e., the base of the columns of Morgagni to the “white line 
of Hilton, which has already been referred to in this paper). The 
Author finds that Abel's pecten band corresponds to the anal inter- 
muscular septum, which is the lower circular fibrous portion of the 
longitudinal muscle of the bowel and which is inserted beneath the skin 
of the anal canal forming a groove in the normal subject, already re- 
ferred to as the anal intermuscular septum. The sheath of the longi- 
tudinal muscle take-s part in the fibrotic process which produces the 
marked narrowing of the canal. The anal intermuscular septum has 
become hypertrophied and dense and the Author at pre-.sent regards 
this circular fibrous structure as the pecten band referred to in Abel’s 
work. Where anal stenosis has occurred due to a chronic irritant, this 
circular band normally present, and which can he identified in the 
normal, as a shallow groove formed by its attachment beneath the skin 
lining the anal canal in the region between the top of the subcutaneous 
portion of the external sphincter and the lower border of the sphincter 
ani internus, has become much accentuated. This the Author regards 
as the structure referred to by Abel as the pecten band. Although the 
operation of pectenotomy, i.e., division of this band, will aiforU some 
relief : one ha.s to deal with a total fixation of the anal musculature up 
to and including the anorectal ring. In the Author’s opinion pecteno- 
tomy although beneficial is therefore regarded as inadequate in dealing 


SjJosm of the museula.ture of the anal canal and 
stenosis may result from any irritant or insult in this 
area. Fissure in ano, while the most frequent cause, 
is only one of these, and the clinician must deal with 
those cases presenting spasm or actual stenosis in 
which no fissure can he demonstrated, and in which 
other causes are operative. Any factor which pi’o- 
duces passive venous congestion in the ring of superior 
haemorrhoidal veins, which lies quite superficially in 
the submucosa just above the anorectal ring, (which 
plexus is concerned in the formation of internal 
haemorrhoids) , will act as an irritant to the anal canal 
and anal musculature, and result in .spasm of the 
sphincter muscles. 

The peculiar arrangement in the lower rectum of a loo^ie redundant 
mucosa overlying a plexus of superficial veins renders the lower rectum 
a selective .site for the formation of varices, Alorcover the portal veins 
(and the large tributaries) which drain the superior haemorrhoidal 
area are without valves, and very feeble support is afforded the superior 
haemorrhoidal jilexus by the loose redundant muco.s3. With the excep- 
tion of a slight anastomosis on the surface of the rectum, the portal 
system practically is a closed circuit, where gravity and physiological 
stasis especially .after meals are constantly at work favouring stasis. 
It may thas be seen that a dilated state in these veins is easily arrived 
at, and that the formation of internal haemorrhoids (varices) or anal 
spasm and anal stenosis may singularly or together be manifestations 
of a sLatc of passive congestion in the haemorrhoidal veins. 


Pas.sive conge.stion in the haemorrhoidal area may 
result from numerous systemic causes with the second- 
aiw development of anal spasm or stenosis, consequent 
upon systemic disturbances, e.g,, portal obstruction in 
cirrhosis of the liver, abdominal or pelvic tumors, 
pregnancy, uterine dLsplacements, pelvic inflammatory 
disea.sfe and pro.stati.sm (r>). Once spa.sm has become 
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Fio, C. Ttchniqut cf ,'^nt^rlor anctthtil.i. Tti: large figure 
jhiwj Induction technique In the female. The finger Is 
only inserted for a short distance, up to .ipproKim.ttely the 
firtt tVln create on Its volar aspect. The pulp of the finger 
Is hoohed .around (5) the .anorectal ring. This e.an be seen 
lying In a much lower plane than this ring posteriorly. 
Posterior anacstheela has already been Induced, and the 
posterior musculature Is shown rrlaard with thr .anorectal 
ring flattened out. (1). The subcutaneous portion of the 
tphlnctrr ani esternue. (2). The superficial portion of the 
sphincter .anI externus. (3). The deep portion of the sphin- 
cter ani externus. The ephlneter .ani Internua e.an be teen 
lying under the pulp cf the finger as a flat muscle. 

Fig. Cf. Inset — Shows the relation of the anal and anorec- 
tal musculature to the bulb cf the urethra and other genital 
organs In the male. Note the distance from the bulb of 
the urethra, prostate and seminal vesicles. The needle Is 
guided with the finger In the anal canal. In the female the 
needle It far removed from Important r.tructorcs. In the 
male the bulb of the urethra It at a safe ditt.mee from the 
area of anaosfhesia. The section does not thow the pub- 
orcctalis. Anteriorly this muscle has left the anal muscula- 
ture and cannot bo shown in this plane. 

Fig. C2, Dotted are,s shows the field of anaesthesia induced 
by the anterior technique. 

C.'t.Tbli'ihcli the pa.-.i.'ifrc of ;i l.nrj'f luilk.v ..itool. (or 
(Hpitfil c.'inniin.'ition or liii.sUlv pfii'onnrd ) , 

may rr.mill in a tonr in thn lower end of the aiiid canal, 
ti.siially in it.'i po'-ierior vulnerable area; tben the le.«ion 
known as fi'i'nire i“ initiated. 'I'he patient who has 
br-come awfire that liipiifaclinn or .‘‘ofteninp of the 
stool is nece.siary in order to elTeet il.s ea.sy pa.«s:t>fe, 
usually i.s fairly comfortable, but even now, for the 
fir.st time, develops pain and will come sceliintr urfrciit 
relief. The careful, jinident jiatient may defer the 
formation of ihi.s fi.ssure for mnnth.s or years hj the 
habitual ti.se of aalino.s or lifitiid paraffin; thus he may 
avoid tmuma to the narrowed anal canal. In the end, 
however, the jiaticnl i.s no hotter off, because, tiUi- 
matel.v, stono.sis of vtiryinj; tlej'ree will occur. Onl.v 
too often will one encounter patients who present 
llicmscives with an oily-feeai leaknpe (usually nb- 
.seiA-cd when lit|U)(] jmraniii Imhitually i.s taken) and 
in whom digital examination is not lolcratcd. 


The crypts or pocket.s of itlorfrapiii which lie just 
.ibove the pectinate lino are of little consequence in 
the normal .subject, in fact are hardly visible durini? 
examination of the lower rectum. The passaRC of 
liquid or mushy .stools is very irritatinK to the anal 
canal and one invariably finds redden inp: and conges- 
tion of the anal tiapillao, (which Ruard and crown the 
anal crypts) due to edema, and then easily etin visu- 
alize fhe crypts. KetroRi-ade pre.ssiiro will elicit a 
mucoid discharRC from the pockets and. in some 
patients, ii frank miico-pnnilent or purulent c.xudato. 

tt mint Ih* thr rrj'pt* Mnrt»arnl mnrk thr iunr- 

tloM <»f thr with tiir hiniJ v^ut. «ji(! thr of hrrnhinir 

«Iown of thr pr/x-to'frflj njrjtjiimn**. In other tr.irri*. Tinturr J>ro- 
♦ent/-*! tn'^n vlih ahothrr fmi> r*f »t-« pllfal!i« at Ihr rrul f»f hin 

rmhr>oVn*JraJ r%o?nUon. In nmt** people, thr cn'pt< Morpfltrn* are 
xrry rt aliov Rt>‘i mafle «tul u Ith iTf»t «ii(i^ruhy. in fa* I they muy 

ft" nimrwii nh-mt. In linch rfrctnTi*lanft‘<, onf fin*!" only % 
rlran tTftnsition from ununmot:* riil‘h«*!innr to cn’iimnar rpilhclinni 
mAfivirp the- Jireft of anal rr?rt*. In other pationl*. onr fintf* wrlf iN*- 
vfl'Trr*! nr.*! iin«\ crypto, htn! thr*r are Ihr ra«>*-*A that xJrviTop 

rrji'tlti* v-hrn am! if roroiititm* lMVt»mr fniorrli’r. Tn rrrtain in"tftnrr^, 
HrrtnArn st«i it.), llnrH" <7i, anti IxwVhar!*Mummrr^ (8), 

1 nxr oioerNc*! rarTTro'e. mnUfptamiuhr ftnirturrjr runnitic out from 
t*.r iN’ttotn <f thr crypt* of Morparnl Into the rrri*nnnt li'^u**** Infer- 
• I.-n of the cr>pt* of >tor;’ntrpl Ci an*! with rrr*»ti»lAry infminn of 
t! r-ie pltnltj'ftr thr«r i'Trfpvrrv rr<,'’’r*! a* thr j>n*n^r jn 

pcrhnnAl ttippuffttl'c TW-^r InTpr multlirhnHutnr t-trurturra 

llnr»! with trvrrtin- rpitl^Jjtjm %rr>’ frcjurntly hftvr l>ftcn foun*! In 
of urianal <MpruTTtion on*! fi^lnlft In ann. l.JVr thr cr’^pta of 
Mofraynl. th«^r r»'tn*!t;lAr rtrtirturrA ppr sti'ent or %rr>* Tnillmctttary 
10 riftn> j r*'t*tr In other wop!*. « mhr^olorirallv certain i*r*>p!r am hy 

fjNinrr fn*«}r «wrrpti}>lc am! * ulorrst'lc In thr fTtnh!l<hmrnt of a rrspll* 

ti* aft! to tmanal r uppuratlnn. 

Tin,'' d('Si'ri))tion of the crypts of MorRaRiii becomes 
nece.ssary, bis-mise tvhere liquifartion of the .stool is 
hahituidly indiilRcd in. loilRcmont of bacterial laden 
resiiiin' in the anal imckels occurs soon or late. 7'hc‘ 
patient now cxjierienccs spa«m with or without fissure, 
acrompanied by an active crypt itis. The whole picture 
hecomc.s a vicious circle heeau'c the patient mu.st con- 
tinue the u.se of liquifyinp purRntives. Fortunately 
the infection does not too frequently travel beyond the 
stare of eryptitis; it is snrprisiiiR that one does not 
oficner find peri-.'inal suppuration. The embryoloRical 
ob'^ervations of the authors mentioned above (0. 7 and 
PI. prob.ably providi- the answer to this. Tiio neccs- 
“•ity for the use of liquifyinR purRatives, wliere spasm 
ha.s bccfirne establi.shed, imim'dialel.v sURRest.s it.self 
to the aveniRe patient. This, at least temporarily, 
I'rovidcs comfort and keeps the bowels open. There is 
another rvoiij) of patients, who. for Rcneral health 
reasons, will hcRin to indnlpe in a morninp dose of 
.s.'ill.s. or jierhaps take salines at more frequent inter- 
vals. Then food residues arc hurried throuph the in- 
testinal tract and the patient Iiopins to liave one 
or more liquid, precijiilous .stools dnil.v. Pn.ssivc con- 
pestion then is produced in the superior h.aomorrhoidal 
veins, snasm follows, fthe bulky stretchinp effect of 
the motion is lost), and a cryiititis. when the cryjits 
are well developed, becomes e.stahlislied. Liquid jnraf- 
fin in larpe do.ses hahitimllv taken will accomn’ish a 
similar result. Thus, one cannot help hut repard the 
inpe.stion of harsh inirpatives, salines nr larpe doses 
of liquid paraDin as h.'ivinp a ilelelerioiis effect upon 
the nnn-rectum (.'>). The conihination of inpestion of 
alcohol, with a harsh morninp saline, habiltially taken, 
ha.s been observed to bo a frequent preciir.sor of (lie 
clinical picture above described. 

Climcnl i:xnvii)iaiin)i; I’aticnt.s of tliis character 
easily are recopnized upon e.xaminntion. Sp-jsm or 
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fibrosis of the anal canal is easily determined by 
digital examination. Where spasm or fibrosis is well 
established, the patient will not tolerate passage of 
^.he index finger. In such instances, passage of the 
small firsget well lubricated and gently passed usually 
i.s succes.sful. The presence or absence of fissure should 
1)0 determined. Marked hypertrophy of the anal papil- 
lae often may be discovered. In some patients these 
are sufficiently prominent as to form actual polypi. 
One or more may be present. They must be regarded 
as the result of long standing irritation. The anal 
canal has a congested unhealthy appearance. Peri- 
anal pruritis often is present, particularly when fre- 
quent liquid stools have been experienced. In the 
average patient, it is impossible to pass a rectoseope 
or to perform sigmoidoscopy. Probably such exami- 
nalion v.fi!! have to be deferred until anal spasm 
nr stcnosi.s have been overcome. However, in many 
pafic-nts, a rectoseope of small calibi'e (as that of 
Kelly') may be introduced. Bensaude’s proctoscope is 
suitable for such cases. The Author has constructed 
a .small tubular proctoscope, which is approximately 
slightly more than half of the diameter of the Gabriel 
prvct'-'-.cnpa riCfOBS its lumen. Through it one may see 
t.'ie lower rectum. Often, one v/ill be surprised in 
wich in:fiancf;.« to find the ampulla filled with redun- 
dc.iif mucous membrane and large varices covered by 
iv.i unhealthy granular mucosa. These have not been 
'•rtruded bt can.se of the .sphincter spasm. They are evi- 
dence,'. of pa.euve congestion, straining and long con- 
firmed purgafion. 'Wn'ien the .spasm has been relieved 
end t! <■ patii.-nt's normal bowel habit has become es- 
{cbii.-fu'i after a short time one may notice iroprove- 

nt in this mucous membrane redundancy and the 
vc.rii 1 will appreciably diminish. In many patients 
if be- o.ne.s necessary to defer treatment of the mucous 
2 ?;'-.mbranf> redundancy and hemorrhoids, 

TRE.-lTiuENT BY CONSERVATIVE MEASURES 
B.ASED UPON THE PRINCIPLE OF REST 

T'k- tr'v'dmenl to be outlined essentially is ambu- 
i';nf n;.f: r;on-opoi'at{ve. It is based upon the surgical 
nyurr--- nf Hilton in his Lectures on “Re.st and Pain” 
o’f'J’v<:red to the Royal College of Surgeons in London, 
’f.'iO, 18G1 and 1862, and upon his teachings in Guy’s 
Kospital, London, where he emphatically taught by 
n'.rliirc.', and clemonsti'ated clinically in the wards, the 
tnerapeuiie vfsiuc of mechanical and physiological rest 
in surgery ri). 




b-.-m 5 .n rc.T55nin- upon nnntom!c.-il fncta and applied these 
!') u,( of <!.-.!!>■ furrir.n! praetice. It iV upon a thoroUKh 

'‘...-'iinr r.. the anatoTOy of the anal canal and nno-rcctuin, with 
t r.;-:-.':!. of thii v.’hieh fonns the m.nin prewir-e upon 

Uft.Unert „r r.nal ri-'ure. anal sp.aem and anal etenosU is car- 
r-:‘ tr. ihi- eonirner.g.etjor!. IliUon emphasizeil the need for rest 
>• of Hr Jt.alt'*; in hh lectures th.at "rest is a most 

.-y. in the rure of accidents and Kur!tie,,'il dip. 

He !!:.<»-. a-.-iin "f Uej-rpu.,; jhe inrlinetive promptintts oi 
re tr. ;r-:;rr ri-t on the o-.rujrrnce of accident or disease, nastly, 

upplianeea for the attainwenl 
.y, 1. only beoorr.e f.-imiliar who has ar 
r-.'y I f v.r:Je.fee nf r.r.r.tomy and phreiolo-y of the differcnl 

» y-'i'-h f f he upon to Ire.nt." lliUon do,:--iT,ed dorra 

rf fe.-rrU spr.-;, loros to Uie hlndder, t< 
V f f.t.f; te. th,. reniU'J oruan". re-uUir.sr fron 

’■ th." f.",d phydoTonie.aT and roech.aniea 

J-'” ’''‘"'‘y-. He rr-err.ro.-f.d-, th., re<mro}.eijt position, tof 
'■ ’' -''E ei’.raU' or hiehloride of isercon 

n-th.-f-t. eft-uroirious defence to the ra'? 
, _ " J - ^ tf s-.'ft 1.17 cc-ve.-ir)^ the denuded turface nm 

' ‘ re-'-'cr !■- f. ■•' 5 ~,-r.j-.’«;n;V.t!r.!: n-rr-nix tor ih!r. rc-isoi 


as quite valuable. Where the ulcer had become chronic Hilton divided 
the sphincter fibres with the bistoury knife in order to secure mcohan- 
ical and physiological rest. 

The substance of this thesis is the px'esentation of 
a method of securing, mechanical and physiological 
x’est by the employment of oil-soluble anaesthetics in 
these lesions based upon a knowledge of the anatomy 
of the parts. 

Oil-Soluhlc Anaeslheticf. The use of oil anaesthetics in rectal sur- 
gery vras first introduced by Yeomans, Gorsch and Matheshcimer in 
1927 (9). These workers used a solution consisting of equal parts of 
para-amino-bcnzoyl-bcnzoatc and phenomethylol in ninety parts of recti- 
fied sv.-cet almond oil. They found this injection far superior to that , 
of alcohol in producing anaesthesia for the relief of pruritis ani. 
Anaeslhcsi,a producing agents v/hen dissolved in an oily base and in- 
jected into the tissues, produce a prolonged period of anaesthesia affect- 
ing the parts immediately injected and the nerves coursing through 
these parts with the areas supplied by them. The injection of anaes- 
thetic substances dissolved in v/ator v/ill produce anaesthesia of only 
short duration ; on the other hand the injection of oil-soluble anaesthe- 
tics (sweet almond or olive oil as the base) will hecau.se of the very 
slow liberation of the anaesthetic agent from its oily base and its slow 
rate of absorption, produce local anaesthesia and relaxation, i.c., sensory 
and motpr anaesthesia for varying periods. Such period may range 
from days to several weeks. If the induction is properly carried out, 
a profound local anaesthesia both sensory and motor may he obtained. 
During this time there is a complete interception of painful or un- 
comfortable stimuli and relaxation of the musculature, providing actual 
stenosis or fibrosi-s has not already become established. 

In 1929, in London at St. Mark’s Hospital, Gabriel (10) introduced 
a preparation known as "ABA,” a 3% solution of anaeslhcsin, benzyl 
aicohol, 5%, and ether 10% in almond oil. He also introduced an alter- 
nate solution of "pcrcaine in oil" ; this consists of percaine, % of 1%, 
benzyl alcohol, 10% and phenol 1%, in olive oil. Gabriel found that 
these solutions produced profound anaesthesia when injected and were 
of decided value in chronic pruritis ani and in acute fissures. In chronic 
fissures, he considers that operative interference is necessary. This he 
accomplishes by dissecting out the anal ulcer together with a large 
wedge-shaped area of skin dorsally between the anal canal and coccyx; 
such may measure approximately 2% inches in length. This radical 
operation Gabriel performs so as to secure adequate drainage and to 
insure healing v/ithin the anal canal before external healing takes 
place. The patient’s stay in hospital is approximately three weeks, 
Morgan (11), in a recent paper published in the British Medical 
Joumai, introduces a new anaesthetic-oil which he calls ‘‘Proctocainc.’’ 

It consists of procaine base, 1%%, butyl-para-amino-hcnzoate, 0%, 
benzyl alcohol, E% in almond oil. He regards this preparation as com- 
paratively non-toxic. He finds that it produces profound anaesthesia 
lasting from seven to twenty-eight days or longer ; that there is no 
immediate after pain following injection, and that the preparation is 
very well tolerated by the tissues. Morgan finds that this preparation 
produces excellent anaesthesia, and that it is very valuable or curative 
in chronic pruritis ani and acute fissure. 

In acute fi.ssure, Gabriel injects his anaesthetic oil into the ex- 
ternal sphincter .and to each side of it, and use.s from five to ten c.c. 
of "ABA.” The whole injection is given dorsally, just behind the 
centre point of the anal circumference posteriorly, and to each side of 
this into the sphincter muscle. Morgan points out the need for an 
adequate induction in treating anal fissure and pruritis ani by the 
injection of anacsthetic-oils. He observes that since the inferioJ" 
haemorrhoidal nerve and the perineal branch of the fourth sacral lie , 
deep in the postero-latcral aspects of the isehio-Tcctal fossa that it is 
nccc.ssary to anaesthetize this area. He further emphasizes the need 
for Introducing anaesthesia up to the anorectal ring; thi.s procedure Is 
based upon the recognition of this anatomical structure. In anal fissure, 
Morgan s whole injection is carried out dorsally and dorso-latoralJy. - He 
injects the posterior .anal region up to the anorectal ring and includes 
the dorso-lritoral aspects of the ischio-rectal Sossac in his induction 
technique. Ho records satisfactory results and cures in acute anal 
fissure, and anal spasm ; ho has been successful v/ith his anaesthetic 
oil in carrying out surgical procedures in the anal canal and lov/er 
rectum. He has also tounil that a preoporative Injection of proctocainc 
to he effective in Jesfrening post-operative distress in rectal operations, 
v/ith his induction technique. He cmploy.s proctocainc throughout. 

The Author has been employing the principles laid ■ 
down by Morgan, but has found it necessary to go 
several steps farther in effecting a radicial cure of anal 
fis.sure, anal spasm and anal steno.sfs by the method of 
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iniKtiiiR nnncsltiptic solufions in oif. Ily llio fechnionc 
<Jc.<-Tribo(i below, tlio clironic fissure is brouBht within 
1lie realm of ambulant, conservative treatment as is 
also anal .stenosis; in the past such lesions have been 
amenable only to radical, surfrical nieasiire.s. 

WTUOR'S TEGIINIOUE OF TREAT^rENT, OF 
AXAE fissure, anal spasm AND 
ANAL STENOSIS 

Our observ.ntions are based upon an unselecicd 
series of approximately fifty patients, who, durinp n 
jieriod of two years, presented themselves with the 
lesions of acute or chronic fissure, anal spasm or anal 
stenosis. The duration of disability ranged from 
.several weehs, to months and year.s. Several of the 
patients bad symptoms of many year*.’ duration; it 
was not uncommon to obtain a bi.story in which n 
•uiiddle-.aBcd-patient would date discomfort back to 
adolescence. 

The ri'SulLs secured hy the teeliniftiie to be men- 
tioned uniformly h.ave hern powl in all three lesion.s, 
Tcftardle.ss of the time duration of the affection. The 
cases of ionp .standing who had chronic, well c.stab- 
lished changes, required more thorough and .nde<iuatc 
■treatment and after care, but in the end e.xhihilcd 
satisfactory and h.appy results. For this reason the 
Author believes jt umiece.ss.ar.v to tahulate the various 
cases who presented the Ic.sions in various stapes of 
llicir evolution, and who wore .all treated hy the .same 
leclinique. The ca«es reviewed and treated are divi- 
sible into the follnwinp proups; 

(nl .4011(0 annl /I’.'itro, u'-ualty doR'-al: simple 
TOU.kcle sp.asm i.s always present; (b) Chranir ami 
fisFitrr, vMtallii (Inrxr.l; the whole nn.al canal is fixed 
and there is an aotunl stenosis of the lumen. (Spasm 
replaced by fibrous ch.anfres of (he anal .and .aiiorwi.al 
■musculature, not relaxed under .spinal anaesthesia) ; 
(c) .4im( .'po.snt, xcilhniit /i'-.v-nro.- these cases all .show 
v.aryiiifT decrees of inflammation of the anal crypf.s of 
Morp.ayni and accoinp.anyinfr the cryptitis, the papillae 
crowninp the crypt.s are edematous, inflamed and often 
hypertrophied, and (d) .dmif .'fooovis, jridinul fiaturr: 
these c.a.se.s .show a marked cryptitis and papillitis; the 
papillae may be jinlypoid; larrre redundant mucosae 
and v.'iricc-s (internal bnemorrlioids) are .sometime.s 
present above (he .stenosfsl anal canal and not ex- 
iruded bi-cause of the very narrow and fixed anus; 
patholoj’y as shown (c) and (d) may at any time de- 
velop fissure in ano. 

.•\fter the anal diameter lias been returned to normal 
or near normal, (lie patient may for the first time 
extrude (be mucosal redundancy or (lie bacmorrhoid.nl 
■ti.ssue. The hemnrrhoid'i wny .subside ,i[icr a time or 
■m.ay need to be dealt with by submucous injections or 
operation (12). The etiolopy and evolution of these 
lesions already h.as been discussed. 

Tf-f anartthrltf oil tn (I... malnrltj* of tlip vnllrnlP Iip.* I,prn 

flip Lncli.h 'AIIA.*' Al.nttt a jrar arn tlip anar^lhrllp raiapanrntp rf 
fht arlplnsl prrparalinn vren- F.irnr-aliat rn-Fliftr.! nlul ttip prrp.-irftUon 
rnawn ap "AHA No. C." TIiIp wn« FUfiplIf.! l»y Allan nnd nan- 
bom, Ixindon, Kl.an i.ri!in.ory AUA wm aPlM (nr anil rcplart-l »hc 
orl.Iral AHA, TbU nen-rr rrap.omllon arpaarr.! to Iinvo a Innrr poilllrc 
nallnn an.! to (rUa a «omawti-il loncrr rario.! nt nnn.-Uir-i!n. CabrW* 
rartalna la oil n-a« aarly .!l«aonttnua,(. Srvaral aloui-bs wara anconnt- 
oml nnla-, iho loluUon wni plnaa-I itaoplj-: tl,i, l, not aUvaya poaalbla. 
Soah ranation was rarartla,! na ,l,,a to Itj IRr pbatiol aonlanl. am! navar 
enaa wat a rlouoh ancountara.1 nllb tha oH or nawar AHA, Tor thr 
part (aw rtiontlir. MorrnnV "Proaloaalna" haa bran plran a trial to tba 
aomplrla raalo.loo of AUA. Tbla al,o I. ropplla,! hy Allan nod Han- 
ory«-Ixjnrton. and appaara to aompnra vary fnvorabla v,llh AHA No. !, 


11 haa at laaai two ailvantnyaa ovar AU/X No. 2 aa aal.lant to the avrltcr 
in tho abort time that It haa haan cmployad. It pnaluaas n more Im- 
madlala nnao-thatla olTaat (AHA may Into aavarnl mlniltaa lonrar 
baforo annarthaala baaomaa calabllaha.1) which nppaara to ha more 
Ihorourh and marlia.1 than avan the mover AD.t. Jllnor aunrianl opani- 
llona may Is. raTriad out In the anal canal unilar this anacslheUc olL 
This la n craal ads-antaitr. Tha nnaaslhi-iln la more proIonBasI than 
ollhcr lha old nr new AdlA. It la not miusn.-il to find that Iho anaasthctlc 
oUai-t paraUta aft.-r two. three and four w.-ahs, Tha prrpnrntlon np- 
pa.vra to haw a vary low .latrran of tovirily. Doflas of five to fifteen 
CCa are wall loVrwta.1 and no tlnlao.anl affaats have thus far been 
obaars.’!. Tlia wril.r f.-ala from hla short ciparlanaa with this prri.- 
nrathm that -Troatoaali.a*' as an aiiaosthatla oil Is ani.arlor to ABA 
and has dlsUnat a.lsanlacas ovrr these older prapaniUons bnow-n ns 
AHA. and AHA No. 2. 

faj Arutc (Dial figure (dnrml). In this lo.sion. 
posterior .nnd postero-l.stcr.Tl .Tnnc.sthcsi.n is induced 
embmeinp the whole of the atinl nnd anoi'cct.nl mus- 
ciihiture posteriorly, lofretber with the po.slorior half 
of the i.vobin-rect.Tl ftwsa bordcrinR upon the nnal 
canal l.steriilly. This will include (he postero-lateral 
:i.«pec{ of the iscliio-rcctal fo.s.s.T acro.s.s which run the 
inferior hncmnrrboidnl and perinc.sl nerves. 

Traliiicva Tlia patlcl lir-s on tha rivht ride la the rii-ht Sims’ 
pA»illon tTif krirr* l!nt^vn up nt t!tc f»!iv nf n firm Inlilc. TIi(* 

fit* cut n low opp<>*U»' th(* ItT^rr* 

at thr Itwrr rvA of iVr t.nl.V. 7hr ntfn In rrttl nnd 

u-Jfh *p}ri! nn*l JInrtur#* nf A .1*1 m i% 

ratu-*1 Mtih 2". nov(-*nlnr ul t\ frntr*' |W)Jnt of tht* j>o<trrJnr j)<?r!*flnr.l 
iu*t »t tf.f* r>ut/-r l*f>nVr f'f tin* pnrffon of ihe c*- 

l<‘rrr) fpl.lnrt^r. A rrif* cr otk* hrd n liftlf infb ru-oflJr cf 

!*tc n\sn.>ljV W rrtployds! In rntdlnc thU whnnlt A 

minim* of !lm norivnlnf nm now InjivtMl Into th(» drrp<'r pl.ln Inyrr* 
d'Tiinlly. !r*tn t'l** *u1n*tttj)nfoui and Into Ihc- outer ful*- 

r«fA»ir«'‘n It» ftU b1*ou< onr (o rnr nPcl on(**hftlf cuMp 

of 2'^ nnvtwnlnc m'y lit* «*mpViyp'l. Tills pfrlimlnary dctrill 
malrt tlu* pur.ftur*' nnd prnrtrnllon I'y the larr<‘r ticodle 

nullr rnlnli^* Qtill** oft<*n thr pnl!«‘nt viltl fnel nnthlnr further nflrr 
thW. A tnn nrd alf or thrr<* Inrh Irnuth* rl*r imuim noodle 

n JO r r. J.nrf. J.vV »rr?ni:*r r***)*!)*. A nhorl nlrr, rniice 
nrwctls* i% ft»r cu^Mnr up thn oils* **profto<‘n!nr** Into thn 

ryrirrr- Tl'O pj^fivrutrip [• plrrrxj (n thr hot •frrthrrr and vrnrmM for 
rrrrrnl minute-^ or li mar Im id.Trrtl In hot >ratrr for n fr%r m1nutr«*. 
Thr ryrinirr 1« tiow and the lohu and onrdtalf to thrro Inch 

nrrtjlr I'V’VptJ Into thr jiyrlnre- At ahnmn In rir. 1 the lobrirnted Jrft 
Irdrx flnc'-r l« plftrrsl In thr anal canal with thr volar a*prct (pulp) 
of fhr finrrr printfnr d'^’j^nUp. TI*r end of the flnccr hoohrd nround 
fJ.r ridrr of ihr anorectal rln;r which Ho* npproxlm.ntrly tno Inche* 
fmn thr B»'a) eprnlnr. Thr ftnrrr I* ln*rrtrd to the rccond ahin 
rrea«r. Thr nor^lV m«»l Ik* nl Ica^l ttro and one*h!>lf to throe Inches 
In lonrth ho-aum onr Tnu»t Injrci tip to nnd InchuUnc the nnoroctal 
rinr. and at h*lf fo onr fpch rf worl Inc iieorllr muFt he avnlhhV.. 
It I* «nw{*r to plunpr tlie nrodlTn op (ft ItK hilt. UnlMi nn extra cunnl 

present n« In lnlr«-<*p!nn! needle*. T*nr thi* reason a lonrer needle 
fnfrty. Tim noo'llo I» ndennrod thmuph the fl.In T^honl nnd 
thr oily •ohjilon I* ftlowly tnJeciM. It I* Vrpl nlw>ut a nuartrr to half 
an Inch a»nr fronj (hr anal eanal and oiro mutt ho tahen that (he 
nerilJr dor-^ tiot perforate (hr anal canal or lower rectum. The fibre* 
of (hr »«lK*«I"neo«* portion of thr rxtrrnnl rphlnctrr are flnst Injected. 
A* the nnsltr ad^-ancr* the operator perfomtea a fihrou* re-Utnnt 
layer. ThN I* the anal |ntermu*rnlnr rrptum, i c.. the lower fihrour 
rf'rtlon nf (he lonrtJludlnal m»mJe of the l^owel. Tim lower Wder of 
thf (ntrrnnl uphlnrtrr I- now Injected. The nciNlIc ndvnurc-» further 
nnd enter* the juiperHcIaf porllnn nf the external aphlneler. Tlie ollp 
rolutlon !* Injected rlrhl Into (hc*r mu*clr*. The needle nrnin rd- 
vanre* Into (he dr<p y rtlon of the external pphincter. The Injection 
I* rIowJr and evenly ronHnuc.h The puhorertalN portion of (he levator 
nnl I* now rntrre<l where It Join* with the deep portion of the extcrnnl 
pphincter and the lonctltudlnal m«*cle fibre* of the bowel to form (he 
nnoreelal rlnp. The anorectal rinir which up until lltl* time lm« main- 
tatncl It* Idcullty. in that the finrer lira remnlncl hool.ex! nrnund lU 
ridre In (he nnni canal m n definite entity, now dUmlvc- ro to rspeaT: 
amar Under nne> flnprr nnd heeomes flaltrnwl onL Tih In what I'c 
termlnr* whether one ban reached and Injected the nnnreclnl rlnc with 
Ita levator fibre*. ITnlwtn (h|« aurceed* ndentmte relaxation will not he 
ohUlnrxl. ThI*. doiibllrai, la a frenurnt enute for failure to rure nn 
nente fl-xure hy the Injection of nnarxthrtle olln. One mu-.t Inject 
deeply nnlll one J, e„tnln that one haa nnarxthrdrefl this nnoreefni 
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rinjr. The criterion of this consists of its disappearance and flattcninc 
out under the pulp of the left index finKer in the anal canal. The 
needle is now not completely withdrawn but only up to the original 
skin puncture. Approximately five CCs of the oil anaesthetic have 
thus far been utilired. The finger is now turned laterally facing the 
left ischio-rcctal fossa. The subcutaneous portion of the whole posterior 
and postero-lateral half of the i‘»chio-rectnl fovsa is injected with the 
anae.sthctic oil. As one approaches the anal canal in its lateral aspect 
some of the musculature which is not yet relaxed will be included in 
the injection. The right ischio-rectal area, i.c., the right lateral portion 
of the anal canal and its bordering fossa are likewise injccte<I in turn, 
by turning the pulp of the index finger to the right and guiding the 
needle to the right ischio-rectal region. After the ischio-rcctal fossae 
(and their coursing inferior haemorrhoidal and perineal nerves) have 
been anaesthetized the necxlle is pointed in the same plane as the anal 
canal and a few CCs of the solution injecte<l into the lateral peri-anal 
masculature ns deep as the anorectal ring. (Approximately a depth of 
inches) 2.5 to 5 o.c. are employed in each lateral injection, the total 
injection totalling 10-15 c.c. Following a hatisfnetory induction, the 
spastic anal canal has become relaxed and digital examination can be 
painlessly and deliberately performed. The tissues surrounding the 
anal canal in its posterior and both lateral boundaries now is massaged 
for several moments by gentle external pressure. At no time must a 
subcutaneous bulge be visible during the injection, in other words one 
must avoid pooling in the subcutaneous tissues. 

The next step is very important. One waits about five minutes keep- 
ing up firm massage in the iiiten/w. Both index fingers ere now well 
lubricated and inserted through the anal canal to the height of the 
anorectal ring, the hacks in apposition and the pulp of both fingers 
facing laterally. The whole of the anal cnnrl, including the anorectal 
area, with its surrounding musculature. Is now gently dilated until one 
can easily insert n large proctoscope or three fingers. This stretching 
is at first resisted by the patient, who perceives no pain, but is con- 
scious of the stretching force. If this Is previously explained the 
patient will not attempt to resist this gentle dilat.ition -which although 
uncomfortable is not painful. Under combined anterior anaesthesia to 
be dealt with, this dilatation is much facilitated and more easily carried 
out. 

The fissure is painted with 5*^ mercurochromc and the patient seen 
every day. A smell pledget of absorbent cotton is placed over the 
anal orifice and if gently teased out will stay in position. A drop of 
^ ichthyol or balsam of Peru is placed on the fissure every day with a 
wooden applicator and the well lubricatwl index, middle finger and 
thumb or graduated bougies (St. Mark’s) are daily passed to maintain 
the dilatation and to encourage healing. 

Aftcr-carr A hot hip bath the night of the same day as the injec- 
tion and a hot tub every second day is recommended and helps in the 
healing of the ulcer. The hot hip b-th following the injection pre- 
vents pooling of the injected oil anaesthetic and gives the patient much 
comfort. There is usually no pain following the induction, especially 
i-lncc the advent of proctocaino. All purgatives are discontinued. The 
patient Is placed upon a normal diet and encouraged to have natural 
bowel movements without assistance. The passage of a bulky, formed 
stool is desirable and the habit of passing liquid or mushy stools under 
the Stimulus of purgation, must be early broken. It may take eomc 
time before the patient’s stools again become formed, because, pre- 
opcrativoly. the bowel may have been much irritated. "Normncol” 
crj'staLs or "JletamucH” (Searlr) are very helpful In those cases whose 
Stools continue loose or mushy. A dessert-spoonful at bedtime in water 
is a satisfactorj* dose. The patient i.s watche<l until the fi«8uro has 
completely healed and no further spasm is present. This may take 
several weeks or a month, during which time the anaesthesia usually 
persists. 

(b) Chronic anal ;Tssurr. Posterior and postcro-lateral .anaesthesia 
is induced ns cfescribwl under acute fissure. After induction, digital 
examination is quite painless and there is some discernible relaxation 
of the anal and anorectal musculature. The anal stenosis may be the 
result of spasm as well as fibrosis, and therefore where the chronieity 
Is not too well established, a degree of relaxation will be elicited by 
the dorsal anaesthesia. The next step consists of a careful exami- 
nation of the fissure. If possible this should not be disturbed. The 
anterior anaesthesia fride infer) with its* resultant relaxation, together 
with the daily after-care svilJ more often than not result in healing of 
the lesion. The posterior anaesthesia lnduce<l by the ‘‘proctocaine/’ Is 
usu.xlly ample for any intra-ana! minor surgical proceiiurcs. Any dis- 
section of perianal skin, outside the anal canal, may rcouire a few 
drops of 2Cr novoeaine. Obvious Interference with dorsal drainage nt 
the b.ise of the fissure, such ns by « sentinel skin tag (sometime* 
present in very chronic fissures, the result of anal contraction) should 
l>e atlendcsl to by simple ablation of the tag. In certain cases the 
b’sion has l><wme cartibiginous. Simple trimming of the e<lg«*s of the 


fissure with eye scissors should bo carrietl out. If the base of the 
ulcer has become undermined to form a superficial subcutaneous tract, 
this will require to be laid open. Any largo hypertrophied papilla 
■which prolapses or which forms the apex of the fissure should be 
crushc<l and snipped away. Seldom should it be neccssarj* to dissect 
axvay the lesion. No perianal skin is cut away, with the exception of 
a '‘eentincl,” dorsal tag, if one be present. Whenever possible it is 
advisable to carry out posterior and anterior anaesthesia, without 
practising any surgical procetlurc. Should healing of the anal lesion 
fail to occur after a month and symptoms recur, then one may 
lesion fail ot occur after a month and symptoms recur, then one may 
dissect out the fissure under posterior anaesthesia, followed by the an- 
terior block nt once or within forty-eight hours. Patients %\ill be seen 
v.'hose anal circumferences have been restored to normal but in whom 
the dorsal ulcer has been replaced by a firm, painless cicatrix. This is 
the result of the chronieity of the lesion and nothing further need be 
attempted. Bowel movements are comfortable and the motions are 
formed and bulky. Following the induction of anaesthesia, careful 
after care to the fissure, such cs daily applications and the passage of 
bougies, is essential. 

The next important step consists jn the induction of anterior auaes- 
thesia. This may be done immediately following the posterior induction 
or deferred for two or three days. Where any intra-anal surgical 
procedure has been carried out, it is better to defer the anterior in- 
duction for several days. Although some measure of relaxation may 
have been eiicited by the posterior induction, this is immodhteJy lost 
should any intra-anal surgical procctlure be performed. The remaining 
portion of the anal and anorectal musculature anteriorly which is still 
unanaesthetized, has responded by spasm, consequent upon the opera- 
tive procedure. This is taken care of by the anterior induction, when 
relaxation results at once, or is easily csbablisbed by gentle dilatation, 
which is well tolerated. 

A/tcr-carc; The patient whose duties are not too onerous may con- 
tinue at work after anaesthesia has been induced. ^Vhcn minor surgery 
has been practiced, or when the injections tiro the patient, a day or 
two of rest at homo is advisable. Long motor journeys or vigorous 
exorcise should be forbidden for some weeks. Robust patients do not 
mind the induction of the anaesthesia in the least. Nervous, frail 
people may be somewhat upset, and should rest around the house for 
a d*y or two taking a daily hot hip bath in the interim. 

Anterior anaesthesia is earned out as fotlou's: The patient Hos on 
the left side ft the edge of the table in the left Sims' position iv/th the 
knees drawn up. The operator sits nt the end of the table opposite 
the flexure of the patient’s knees. The skin is prepared as for pos- 
terior anaesthesia, A novrcaine wheal is ralsetl at the centre point 
anteriorly just in front of the skin overlying the subcutaneous portion 
of the external sphincter. The subcutaneous tissues deep to this are 
infiltrated with about half to 1 c.c. of the 27c novoeaine solution. This 
akin xvheal in the male corresponds to the area between the outer border 
of the .subcutaneous portion of the external sphincter and the central 
point of the perineum, and in the female to the area between the outer 
border of the subcut.aneous sphincter muscle and the beginning of the 
perineal body. The lubricattxi left index finger is gently inserted into 
the anal canal with the pulp of the finger facing the prostate in the 
male and the vrginn in the female. It must be remembered that the 
anorectal ring anteriorly lies nt a distance of approximately one inch 
from the anal orifice, corresponding roughly to the height of the first 
skin crease on the volar aspect of the Index finger. This represents 
the height of the area of anesthesia. A one rnd a half to two inch 21 
gauge needle is employed for this anterior injection, in contrast to the 
two and one-half to three inch length for the iiosterior Injection. In 
the male the b.ise of the prostate Is felt just above the anorcxital ring, 
and in the female the back of the cen’ix can usually be palpated. The 
liulh of the urethra In the male is a fair distance anteriorly and superior 
to the anorectal ring, and there is very little danger of reaching this 
structure !f one recognizes the height of the anorectal ring and hrs an 
approximate idea of the relation of the bulb of the urethra to the 
central point of the perineum. To each side of the anorectal ring the 
puborcctaiis portion of the levnlorcs ani muscles can be felt leai Inc 
the anal canal, running forwanl. It will bo rcmeml>erc<l that anteri- 
orly the anorectal ring is formed by the fusing of the deep portion of 
the c.xternal sphincter and the longitudinal muscle of the bowel, rein- 
forcetl mwlinlly by the inner circular muscle fibres of the bowel (upper 
border of the internal sphincter, which is really a fiat and not .on 
annular muscle band). The ring anteriorly, because of the absence of 
the puboroclalis In it* formation, is not so prominent a? posteriorly. 

A 10 c.c. Luer lock syringe is loade<l with the Proctocaine solution. 
The needle passes through the akin wheal and enters first the fibres 
of the subcutaneous portion of the external sphincter. It passes quite 
superficially through the fascia of the longtitudlnnl muscle which is 
in«crted beneath the skin of the nnnl canal to form the anal inter- 
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nu^iiiUr Next Ihf J >'M?r Im'Mi r of lh< *phinftpr ahl internal 

jf AH tM» time the Injeetf^n u belnc ir<mtinue«l xrltH « nJoir 

c^'en irr<'UrT“. The lower Innler of th« mperfleial twrljon of the e>c- 
terral ajHnftcr Jle» cnb n mllhme*re or tvrti blnn* thSx nm! I** r<y»n 
e^tepTf! TM< I* Ofxt inirrtoif N»ti uyie rnirrj Hr •Jrep portion of 
the rsterral ^phrirtcr rna'*rlr it enter* into the formation of the 
r!»'r. Hnr ha* row ontr lrn\rr»r«! n dlstanct «»f ni*pro\{. 
natelx o*'»‘ male tlir Rro- retnl nnp h iu't l»rlow tlir bMr 

(f t‘r j'n»«‘’atr and In thr frniah !l u Ur* 1 hm the lr\rl of the rrnix 
aV-1 The Tired ir I< o-TH ofthlrsttn Rfd r ‘'lolr'I In an antrro- 

la*rra1 dim t*» r»rh bIV cf tit oll-U»r a»-il one now Injf-U the 
ft'rt'* of the rUlje^mclaU* J'efH m tf the Ir'aturra anl mu*'‘lr* ns thrj* 
Irate the an*‘>*m-twm. In aU onr In^.-rt* t n}> rKiut 5 r r of thr nnarr* 
Ihrljc* cH ar •erT'’rlj'. hr-'ni.->r i»-e ! a** Jr-** ar»» la traterxr ant! thrmforei 
Ir'k to »ra»-**hrti‘r In rrrrnarl ^oT*ri who »‘i*'rr fn'm reetfirile 
o'f wil attrn ; I to I'-jt-* t ihr i u^-nT-i-etnlf* rriu» Ir^. wKi'-h or** in 

»t.-S m«rs fr^far*Of^ cr al^rnt Ir n rh orr a*ajR wh! In tiir 

arp»{.»rt *» Ml : fn Wih i |*-'rt thr anal and aoi m*tal 

T“CJe*-V-'». 

Afl^r ft?:'pn •■ a**r«’'‘rila hm I.r-r»-i t-\ orr riftf rr-o-^wnl-o H 

r-et»*'rr r* m*! rrSixllo*- r\r*i !l »»• ra»n tljsi harr a wr*l dr- 
>r’ fin-* ♦ c' Or arxl a*-** aicrerMl mittu'iH.fr Thr onirA- 
tlr*lT'1 Irtatrrt*^ ft»-i r'ctv-lr^ /f VIS' “o-liilrtt pr-rrnit tl c araf cn^at to 
fa*'’ r.v^T r-t I ■■ R* d tl r a* r*'trtl *1 ort anal rxt a! at •fti rlj 

eI «‘er 6 rrA'*Mrr of fr’aua’i n >n ft** »*r. 

r fcrar*’hr^la U row rr*oilr*r»} an! w*rfr 
' jHr^ ^r jtJ’TV't. r «'{rl*Jr fm-rr **rr*'hlTr f irer 

{« ro'*t n r»l f • #-r\rrsl » Ar**-*''’ r*lt»»{rti i> tilt l♦yh•'^ot^r 

r' H' **■ f1 araJ ra’^sl a-^lr*! t’' r- *h rr’f'‘-r of Hr Jr»a! r »/-»•;* 

fe y r’rR'***e‘ if 1 I ► *« I' n 1 n« 

ftrrrit^d Whe*" ar*r-»{rt e*'Rr<i«ht-f‘n h«« t*orT» Ihdiiml a r»*r 

dr-rre r ' d •• ‘»1 «V •• t , j Thit 1* trry I • •'r* ri^l 

r*'4V**I n W ar. rtr'j* »r tl *t » •ir rrf' ^^^\r r'»tr»t»rj», rt- rt 

Hr patIr*-»*« eo* tl'-r-rr tl r »• jraM * « ' t* < a*'*r**tM-« a <7 In 4 

wrrltl f»rr af*rr fuT ihUtMl n. r • <• 1 trrj J n’r lUr tihj on t*-li 
»*fr ••• A*lr“ti n »» djr'r'**/d ♦ thr rf I j- f fmol f'or’a 

r’rrsdr a»d all l^nft’ar- arr 

J/v* -*1 of Hr riH'ral **'lr^rr (rral'*' rrlr V* ♦ aW'dat o' ,* TSH) 

1 A« |rm dr»rr 1) V'nr a^r»jta*r In dr^hrc wi*h ft ft»n 

• rhr *•»- f r! I» s**t} n It* l«v*^ <v-r i« p 

Wt'h ^ ‘S' *r Aral a*- t r*- r*t.t'‘\j*a*Ufr ir on 

Oil f ' Tx'^U -fchf** V *»"t *i <f tlr t ’'•v^aroftt: {nr'rr rar- 

r •* r ’o tV’r frUrir I’} t^r At-'* f»1r-.'h*{ vjr o'“r |. rt tljf •»• Tr 'r^ 

‘r 'f m f< trU V t’lt *» v n -{ *<t (' Rdf,,t.t!r 

a ri •'’J v-t/’f *r>r »»/l r»'’rr*lrr »fit’ a • 1 arfTrrtal t’-V' O'a. 

t-rr O'-r vfry *■*'<* •" I'tr-n*** i-rrljp «/-< kr<’ I-, thr Ati*l ir*c 
It 1st '■rtrT Mirfi T r* r- ‘iTf tO rath'VHrr arj" <if thr ra*r-t Thr*r 
« rr* S d*'^rr{».<r |.rf-t*rrr f fr^V «*5tiUT f <' ihr arnt raral at f# 
« j~ fr Tmr*) t'r''r'rsl at s<-«*I r-t’a tr mm aj iral rntm. 

thr-i^a aM thr t»Tt*/'*-<re r' a ri •» i V*r’> tt\x*** n»<! nrai-*. 

Ht* r -i' I» rJer thh tr-»V d 'staM m * ^'r ra- ir’ualjy 
fmt f’^r _« > i»r wn> t»-ir» ff tlr n'^T? fV»- w * ^ h h^* 

"nr Bf*‘-rrrr J M*" I r^rntTyrlr-J afr / f ft* r* •^*^turn* r- ard hril w|»l Jn 
ft few If Ih*- rrvfl • ir«*« 'H'-n f<'j»at Ilr p»«t»-r''’r anarn’l 

I y frt t *»| day* iMUlatl r-“ ran ttt I 1*^ n rtr 1 ’> csrtir 1 « u* ni t* r 
e-d if tH* tlT-r 

AVl-y-i h vtj.r to ra-ry » ;• a t rrl ml*'srj pf"'rrl r I V*-k l>rf<?rr 
*‘V-r['irr tM artr-lfr a^st-^tlr-H t» [s j, rarrS lmi»(w*nfr Thrrr 
m j t-" ft- 4* r*a’ ar<a In tr-j rl ri nlr f fr* «r >M n>ijro\;% 

pjrir r- }<• rstr'-tJ f In *t rVi ra"rt artrrl »♦ arnr^tlrtn wUhrjt |o?**-tj »• 
f- f»>rr4*jr-J Rt tJ ^ >hof! »«1nrrafV riral ontrrl »rj> 1 a» l»r»f| 
foa-d t-i rl»r A ti'Kr«h' rr'aralim anfj j rrmf* nrnj' tr >ttiiy}i*Btln*, 
ftT { hwat trr-*mr-t l.» Hr r*.«jfr I- a'*rrl r Msl oHIinnch t» r 


nmo iniprh to th< onnl cnnnl Is rut intirroptwl h> nnncsthctltinK the 
I,rhI/»-r4Tl/iJ fo».ar. and nlihoojrh It will not rontrol the pnin of n 
ditmil ulcer. nmerthiU «■! onr enn rroducc nnnl rtlnx-thm nntl thus 
Iirrmil trmtmmt and topirni nprUcnlion to the Icilon which hitherto 
has It-^n «m of all hi hern«-r of spasm or r»bnw>* In anterior fi'surc 
in am* rlmpie antrrbr fcna^rthr-In is rdenunte, with the usual after 
ran of the Imfofi 

frl AnnI In fr^r* of shnph apnsm. posltrior nnie»the-m 

a! *11 or *upt Vmrnt<sl hj anterior nna.**thc«lR is fut'lclent to TCcum 
rrlat Ihm HentJe .Iilniallon h pmrtire4! An> larsre li> p« rtn-phM 
papilla whirl* jirtvlapriv. rfov\n !« eru«h»sl at its base m«i nl|»p4.sl off. 
The finrer «’r lH«ui.lrs are pns-wl iUil). It mnj he wi#e to intenhet 
alcohol and etndimcnls for a lime No nltrmpt is mnde to cut down 
or Uy open an> of the Infeetr*! cr>ptK (crjpt ){nm> ). Till* ia a pro- 
re«|«rr of \rr> Iwnefit mreel-ilU JO the h;?ht of the WorJv 

ftlrrnd) iioo*.-d (f- T. and h) ^MIh the nlirf of the rpatm foM.w.-d 
If numrirnt after rare. Herr l< iventuafly a nurt.vf {mpnmminf of 
ihe crjp*Jli« r«Jcnj> of the pspllhe ruh-vldm ihi crypts and ninl ctin! 
1 4 thtlr ronimtnl sppr-ranfe and j!lArhrrv,c from tin iifKlet-i Jf 
jnsenl 4C-M4 or i» lesret nl The nsi I» folluwesl for e x to •ierht 
WTrV» And *nn a» l'*T*t two ir thris- time* n wink n-id if |v?s»Ulc 
d-illy for rt hnsl tie first fortnirht The t»pentnp« <if the cr>ji" nrr 
lo irhfti up with f>' aMne4j r* n errtifochmme at rw r> *is!t simple 
I a*»nrr of the fjrrrr <ir l^iut-o in idlm the iwkeii of t n> dl«chnrvc 
I ]r rrtn T^!' irrsiur* 

1//r— ertpc Ar^ e/Kithlnt' oininjrrt i* finlrml for He nnnl canal 
Tie paT'Ste of lulV> f. rmol I* srry hTeriri.nl Nolhi-'r furti cr 
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SECTION Ylll— Editorial 

NOTE: The editorial contritiwtions published in this Journal represent only the opinions of ihexr writers. Such being the ease, this Jmirnal 
or the /iTnrriVan Gastro-cnteTologieal Association is in no tfci/ responsible for editorial expressions. 


ENDEMIC DYSENTERY: SIGNIFICANCE AND 
DIAGNOSIS 

Tj'NDEMIC dysentery is a common occurrence in 
•Li this and probably other countries. In the past 
summer alone, there were six outbreaks of endemic 
diarrhea in summer camps of New York State which 
were traced to dysentery or dysentery-like organisms. 
Attempts have frequently been made to link up this 
constantly recurring bacillary dysentery with the in- 
creasing incidence of ulcerative colitis. Certainly if 
there is such a disease as chronic bacillary dysentery it 
is pathologically and probably clinically indistinguish- 
able from what we now recognize an “non-specific” 
ulcerative colitis. 

But what constitutes a diagnosis of dysentery, par- 
ticularly in the chronic form? Rarely are we suffi- 
ciently fortunate to find a positive stool culture. Phage 
is unreliable as a diagnostic phenomena; serum ag- 
glutination is open to wide variations of interpreta- 
tion. 

In this issue of the Journal an article in the nature 
of a critique has been offered by Dr. A. Penner in 
which he surveys, in a dispassionate and scientific 
manner, the natural limitations of the diagnosis of 
dysentery, thus defining one of the premises to a pos- 
sible relationship between the two diseases, e.g. non- 
specific ulcei-ative colitis and endemic dysentery. 

Dr. Penner particularly calls attention to the inter- 
pretation of the specific agglutinins in the serum of 
the patient. Carelessly, many physicians place a diag- 
nosis of dysentery upon agglutinations of 1 :40 to 1 :80. 
The unreliability of such a diagnosis is well known to 
all professional pathologists, but not usually under- 
stood by practitioners. 

The caution and warning contained in Dr. Penner’s 
article regarding such an interpretation are empha- 
sized and deserve most careful reading. 

Burrill B. Crohn, New York City. 


A BOLD SUGGESTION 

E lmer H. BOBST, President of Hoffman-La- 
Roche, Inc., writing in "Roche Review,” offers a 
ti ntative solution for a number of medical economic 
problems, by making the suggestion that all the recog- 
nized and ethical pharmaceutical houses band together 
and subscribe a very large sum of money each year 
which would be placed at the disposal of the A.M.A. 
for the sole purpose of ethically advertising the med- 
ical profession via broad radio hook-ups at the most 
preferred hours, once weekly, using types of programs 
second to none now in use. Such a program, Mr. Bobst 
believes, would do a great deal to divert money now 
spent on patent medicines into regular ethical chan- 
nels and thus frankly into the coffers of the ethical 
pharmaceutical firms too. The source of the funds 
would not, under Mr. Bob.st’s plan, be revealed to the 
public. Furthermore he makes the point that such a 
78! 


program might have a deterring effect upon the po.s- 
sible establishment of controlled medicine. He gives 
evidence of sincerity in promising from Hoffmann- 
LaRoche §20,000 annually for the next five years, pro- 
vided other firms of repute contribute equally. Surely 
this suggestion of Jlr. Bobst’s is something at least 
to provoke thought among physicians. It seems un- 
likely however that our present code of ethics could 
sanction such a proposal. Nevertheless circumstances 
alter cases and we are living in an age when new 
fashions in many of our sociological garments are 
more than noticeable. 

Beaumont S. Cornell, Fort Y''ayne. 

GASTRIC ACIDITY AND ERYTHROCYTE COUNT 
To the Editor; 

T N an article under the title “The Relation of Gastric 

Acidity to the Erythrocyte Content of the Blood” 
in your issue of September, 193G, Apperly and Cary 
state that it was Apperly and Crabtree who showed in 
1931 that the concentration of HCl in the human 
stomach after a test meal was regulated by the CO, 
content of the plasma of the fasting subject, and 
furthermore that this was found to be true also when 
different normal individuals were compared. 

I wish to call your attention to the fact that this 
observation was made and described first by me (Klbu 
Woch., 3:1951, 1924), and that I subsequently en- 
larged upon this subject in several publications (A 
New Approach to Dietetic Therapy; Metabolism of 
Water and Minerals and Its Disturbances, Boston, 
1933; T/ic Lancet, 1:1035, 1936, etc.). I showed in 
addition that in reality it is the concentration of all 
the acid substances in the blood, rather than that of 
CO, alone, that in accordance with the rules of physico- 
chemistry, influenced the concentration of HCl in the 
gastric cavity. The acid substance of the blood which 
is quantitatively most important is CO, and since the 
variations in the concentration of this acid are the 
most common occurrences, in most (but not all) cases 
a parallel behavior might be found between its con- 
centration in the blood and the gastric acidity. 

Other statements made by Apperly and Cary are 
that there is a relationship between the gastric acidity 
and the red cell content of the blood and that anemia 
can bring about achlorhydria so that in certain con- 
ditions where anemia is associated with achlorhydria, 
the entity which they call “anemic achlorhydria” must 
be considered in addition to “achlorhydric anemia.” 
These observations also were first published by me in 
the year 1924. In one publication (Zeitschr. f. d. ges. 
exp. Med., 41 :342, 1924) I described my findings in a 
statement, according to which the higher the percen- 
tual volume of the red blood cells in the whole blood 
(“hematocrit value”) the higher the gastric acidity. 
The existence of this relationship was e.xplained by’ 
the observation that both the hematocrit figure and 
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the gastric acidity are governed by the concentration 
of the acid substances in the blood. 

Mention should be made, however, of the fact that 
the red blood cells behave in the blood as acid sub- 
stances so that not only are these former influenced 
by the concentration of the latter, but that the red 
blood cells in their turn influence the concentration of 
the acid substances in the blood, hence influence the 
gastric acidity as well. Consequently a hypochlorhydria 
or achlorhydria may follow if there is a decrease in 
the red biood cell content of the blood, an occurrence 
which I described in 1924 as “hematogenous hypochlor- 
hydria or achlorhydria” (Zeitsclir. /. d. ges. exp. Med., 
43:247, 1924), and to which Apperly’s “anemic achlor- 
hydria” corresponds. 

Eugene Fbldes, New York City. 


DR. APPERLY’S REPLY 

D r. Foldes has raised the question of priority in 
two matters: 

(1) The relationship of the CO^ content of the 
plasma of the fasting subject to gastric acidity in a 
subsequent test-meal. In 1921, Bennett and Dodds (1) 
showed, as incidental to their main theme, a paral- 
lelism between the fasting alveolar CO, and a later 
gastric acidity. In 1922 Kauders and Poi-ges (2) pub- 
lished similar e.vperimental figures. In 1924, Foldes 
quoted these figures in a paper (Klin. Woch., 1924, 3, 
1951) and proceeded to build up a theory of secretion 
without however, up to that point, mentioning any ex- 
perimental work of his own on either alveolar or 
plasma CO,, or even quoting the source of the above 


figures in his book (“A New Approach to Dietetic 
Therapy”). In 1927, Semmens and I (3), knowing 
that plasma CO„ generally, but not always, parallels 
alveolar CO,, and would be less liable to variation m 
short periods of time, decided to determine if a similar 
parallelism existed between plasma CO, and gastric 
acidity'. Our results, elaborated by Crabtree and 
myself C4) in 1931, showed this relationship to be a 
very close one. These facts do not bear out Foldes’ 
claim to priority. 

(2) The relation of gastric acidity to red cell con- 
tent of blood. In his paper (Zcitschr. f. d. ges. exp. 
Med., 41 ;342, 1924) Foldes deals only with variations 
in acidity in people with a normal red cell count (this 
normal figure or its limits are not stated in the article 
referred to), regarding hematocrit variations as in- 
dication of swelling or shrinking of rod cells, i.c. as 
due to variations in “acid valencies'' (“saueren Valen- 
zen”) of the blood. This is a matter entirely different 
from our work. Cary and I (5) were concerned with 
the relation of gastric acidity to red cell count of blood, 
using our much larger hematocrit variations as indi- 
cations of anemia or polycythemia. Nowhere in the 
paper referred to above does Foldes show any figures 
or I'efer to any such relationship as that shown by us. 
Again, it seems to us, Foldes fails in liis claim to 
priority. 

Frank L. Apperly, Richmond, Va. 
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SECTION IX — Book Reviews 

(This section is open to contributions from any medical reader, •whether or not a member of the Editorial Council). 


“Disturbios do transito duodenal,’’ G. S. De Paula 
E. Silva, M.D. Published by Graphica Queiroz Breg- 
ner, Bello Horizonte, Brazil, 1936. Price, not stated. 

r^R. De Paula E. Silva has written a very creditable 
^ and easily readable monograph on disturbances in 
and, particularly, slowing of the transit of material 
through the duodenum. After reviewing the litera- 
ture, he analyzes the findings in eighty-seven cases 
which were discovered during the examination of 800 
patients with digestive disturbances. To many North 
American observers, this would seem too high an inci- 
dence, but doubtless the more carefully one looks for 
these things the more often they can be found. The 
big problem is how much significance to attach to 
them. Here in the United States, most men pay little 
attention to them unless they can be demonstrated on 
repeated e.vaminations. Certainly' it rarely pays to 
operate to correct them. 

Dr. De Paula E. Silva believed that in a good many 
cases the changes observed were due to a certain 
amount of duodenitis and some of the stagnation may 
have been due to pressure by' an abnormal mesenteric 


root. In general, the outlook is not serious and, as 
already stated, it is rarely necessary to operate. As 
the author wisely says, the treatment depends on the 
necessities of the individual case. 

Most of the patients seen were young. There were 
frequent intervals of freedom from symptoms. Many 
of the patients had mild colicky pain, usually after 
meals. As one would expect, this pain was usually in 
the upper part of the abdomen. Unfortunately, the 
sy'mptoms were commonly' those of many types of 
organic and functional digestive diseases and there 
was nothing very' characteristic about the sy'ndrome 
observed. 

Such a piece of work would be creditable if it were 
done by someone in a large center of learning so it is 
particularly creditable when done by a young man 
living in a small city far from the mental stimuli and 
the helps which come from association with able men 
in a large university. 

Walter C. Alvarez, Rochester, Minn. 
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Multiple Primary Melanomas of the Small Intestine 

By 

FRANK R. MENNE, M.D., F.A.C.P.'’ 
and 

J. A. P. BEEMAN, A.B. 

rORTLAKD, OREGON 


M ELANIN-produeinj? tumors are confusing struc- 
tures wherever they are found, but when present 
in the gastro-intestinal tract, they excite additional 
interest because of their extreme rarity here and the 
difficulties that arise in explaining the manner of 
their formation. Summarizing statements in the 
literature generally point out that melanotic tumors 
are most fz-equently found in the i-ectum, less often in 
the intestine, occasionally in the gall bladder, bile 
ducts, esophagus and mouth. In all of these, there 
arises the doubt as to whether they are primary or 
secondarj' manifestations. 

Next to the rectum, the small intestine seems to be 
the most frequent site for melanomas. Thus far, there 
has been reported a small number of seemingly authen- 
tic instances of such primar.v tumors, namely by 
Trevis (1) quoted by Libman, Vander Veer (2), Kel- 
lert 13), Cox and Sloane (4), Teritz (5), and Lung 
(G). In view of their seeming rarity and because of 
the numbers present, it is deemed advisable to report 
the following case of multiple melanotic tumors of 
the small intestine. 


CASE REPORT 

H. V., an iron worher, aged 35, born in Oregon, of 
Dutch descent, was employed and in good health Until 
March, 1935. At this time he began to feel fatigued and 
to lo.se weight (30 pounds in 4 months). This was fol- 
lowed by pains in the "pit of the stomach,” associated 
with nnusea and voniitinR. His bowels moved regniarly. 
At the time of the patient’.s admi.s.sion to the Veterans’ 
Administration Facility, Portland, Oregon, he wmghed 
about 200 pounds, hi.s pul.so was 170, blood pressure S-110, 
D-70. There was tenderness over the epigastrium, a soft 
mass could be felt above the umbilicus. The X-ray exami- 
nation disclosed an uneven defect at the base of the duo- 
dcntal cap with per.sistent raggedness of the pylorus sug- 
gesting an infiUratiYe pathological process. The patient 
began to have mental symptoms which led to the diagnosis 
of tumor of the abdomen, type undetermined, and de- 
mentia precox, hebephrenic type. . , . . , , 

Durinp: bis confinement in the hospital, his temperature 
varied between subnormal and 102 with synchronous 
variations in the pulse and respiration. The pulse rate 
was always above 90 and most of the time above 100. 


■SVrof.—or of miholoCT. Unhorsltj- of Orofon Mo.lic.sl ScWl; Con- 
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Exavtinafion of the blond disclosed a progressive second- 
ary anemia (RBC 2,700,000) and a relatively high white 
count (10 to 12,000). The feces contained occult blood. 
Gastric analysis i-evealed a combined HGL of G, hut no 
free hydrochloric acid, lactic acid being present. No note- 
worthy changes were present in the urine e.xcept for a 
trace of albumin and a relatively high specific gravity 
(1.025). On August 28 he was given 500 c.c. of blood. 
On September 4 an exploratory laparotomy was performed 
(Dr. George E. Pfeiffer), at which time multiple melanotic 
tumors were observed in the small intestine. This finding 
was confirmed by a biopsy of a mesenteric lymph node. 
Following the operation, the patient complained of gas 
pains, vomited bile, became distended, dyspneic, weak, 
and died on September G, 1936, about 9 months after the 
onset of his symptoms. 

T/ic autopsy was performed by one of us (F.B.M.) and 
revealed the following pertinent pathological changes: 
multiple melanotic tumors of the small intestine; metas- 
tatis melanoma of the mesenteric and omental lymph 
nodes; metastatic melanoma in the spleen, heart and skin; 
hypostatic broncho-pneumonia, bilateral; fatty liver; acute 
emaciation. Further pertinent details were noted as fol- 
lows: ‘ When the subcutaneous fat is exposed in the usual 
midline incision, firm, coarsely lobulated, moderately oily 
fat is seen, measuring about 2.0 cm. in thickness. When 
the peritoneum is opened, the intestine bulges upward as 
if under pressure. The great omentum is found adherent 
to the peritoneum opposite the surgical incision by fibri- 
nous adhesions. The edges of the .surgiciul wound are 
roughened, covered with some fibrin and small clots of 
blood, but healing has not yet fi.xed them together. The 
small bowel is of increased caliber; it is greater than that 
of the large bowel. There are also noted moderate con- 
strictions uith ballooning and blackish discoloration of the 
small bowel. There arc a few scattered small, bluish- 
black, cyst-like bodies in the omentum. In the right iipjier 
quadrant, just below the gall bladder there is a large, firm, 
bluish-black mass. Similar masses are found in the second 
portion of the duodenum. There are no noteworthy 
chanpes in the pylorus. It has a circumference of 4.0 cm. 
The mucosa of the first 8.0 cm. i.s intact. The latter has 
a circumference here of 7.0 cm. Immediately below this 
there appears a circular, friable, black, fiinsroid mass that 
is 11.0 cm. in circumference, G.6 cm. in width, and about 
3.0 cm. in thickness. The mucosa over its surface has been 
denuded and ends sharply and bluntly at its elevated 
margin which is about 1,5 cm, above the level of the 
mucosal folds. The second and third portions of the duo- 
denum are dilated, the circumference being 31.0 cm. There 
are seen here knob-like or sbell-like, fiat depo.sitions of 
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the melanotic tumors of the small intestine. A, upper end, B, 
lower end, T, larger tumors with superficial black craters. 

pigment similar to the pigment seen in the large tumor 
maos just described. About 17 such small tumors are 
found in this area, lying between the first large tumor 
mass and the second which is in the jejunum 10.0 cm. 
from the ligament of Tritz, This second tumor mass is 
also circular, similar to the first, somewhat saddle-shaped 
and measures 7.0 by 7.5 by 4.0 cm. in size. The lumen of 
the bowel here is 13.5 cm. in ciroumfei-ence so that a small 
lumen remains in this tumor bed. Now below this second 
tumor mass there are found six small, hnob-like, pig- 
mented nodules that lie in the mucosa, most frequently 
projecting from the summit of a mucous fold, the mucosa 
terminating abruptly with serrated edges at the border 
of a crater that is black. A third large tumor ma.ss is 
found to lie 14.0 cm. below the second one. This has its 
longitudinal axis and circling the lumen for a distance of 

6.0 cm. It is somewhat boot-shaped and its widest portion 
is 3.5 cm. The mucosal border is slightly overhanging. 
There is seen projecting from the center of this defect a 
fungoid mound, with a broad, sessile base and a granular, 
slightly irregular surface. It extends upward for a dis- 
tance of 2.0 cm. and is 2.5 cm. broad. The lumen of the 
bowel here has a circumference of 11.0 cm. There are 
three smaller, similarly distributed nodules, the largest 1.5 
cm. in diameter immediately below this. Between this 
third tumor and a fourth large mass, which is 20.0 cm. 
farther doam, there are 9 similar, smaller, black, fungoid 
masses on the summits of mucous folds and for the most 
part in line with each other. None of them is over 1.5 
cm. in diameter. Now the fourth and largest of the fun- 
goid masses is that which was found lying in the right 
upper quadrant, apposed to the gall bladder and extending 
into the transverse mesocolon and is fused rather tightly 
to the transverse colon near the hepatic fie.xure with 
fibrous connective tissue bands that are so dense as to 
make separation of small portion of bowel, and yet there 
is no evidence of invasion into mucosa of the colon. This 
large fungoid mass is covered with serosa and the fused 
leave.s of transverse colon. It projects out pouch-like from 
the upper surface of the jejunum. The extra intestinal 
mass measures 12.0 by 6.0 by 12.0 cm. in various dimen- 
sions. It communicates with the lumen of the bowel by 
an irregular, circular, ulcerating opening from which 
dirty, greenish-gray to yellowish-brown, friable, fungoid 
masses project. The opening has a maximum diameter of 

5.0 cm. (See photograph T4). The circumference of bowel 
hero IS about 14.0 cm., while immediately .above it is about 

16.0 cm. and immediately below it is 8.0 cm. Just below 
this fourth tumor mass there is seen a rather large, mush- 
room type of growih that is 5,0 cm. in diameter and is 


attached to the mucosa of the bowel by a sessile type of 
pedicle that is only 2.5 cm. in diameter. The overhanging 
bulk of this tumor mass rests upon normal surrounding 
mucosa. Immediately near this, there are two other similar, 
small tumors 1.0 cm. in diameter; and 2.0 cm. in their 
maximum diameters. From here on down, there are found 
in addition 25 other small tumors, similar in appearance, 
location, morphology and color, and varying from 5.0 to 
3.5 cm. in their maximum diameters. The last tumor is 
46 inches from the ilco-cecal junction. The circumference 
of the lower end of the ileum is 10.0 cm. All of the above 
tumors have their maximum distribution and their ap- 
parent origin in that portion of bowel that is opposite the 
mesenteric attachment. While the colon is moderately 
dilated, there is no evidence of tumor formation here. 
There are no noteworthy changes in the rectum, bladder 
or prostate. Including the small ones, there were 61 
tumors throughout the small intestine.” (See photograph 
No. 1). 

Microscopic examiuation disclosed a universal similarity 
of structure in all the tumors. The mucosa at the margins 
of the tumors seemed frayed, possessing a looseness of 
structure in part due to edema and also in part to tumor 
formation with secondary necrosis and infection. The 
mucosa was found to be undermined, the invasion often 
extending for a considerable distance in the submucosa. 
The supportive stroma was scant. The cells were found 
to be variable in size (anaplasia) with polyhedral peri- 
pheries and rather large clear nuclei with single large 
nucleoli. While considerable hyperchromatism was present, 
mitoses were not found because of the abundance of in- 
tracellular pigment. In most of the tumors, cells were 
often found in pseudo-acinar arrangement. (See photo- 
micrograph No. lA). None of the cells showed a tend- 
ency to lay down fibrillar processes that could he demon- 
strated with Van Gieson stains. The abundance of pig- 
ment found in these cells as well ns the coarseness of 
granules is best illustrated in photomicrograph No. 2 
which also exhibits their character and size. The efifcct 
of the latter could be seen in the smaller lymph nodes 
which had white centers with black circular peripheries, 
except at the hili, due to retention in the allerent vessels 
here. (Sec photomicrograph No. 3). The metastases in 
the heart were similar. 

COMMENT 

It is of interest to note that this man in the third 
decade of life was working and in apparently a good 
state of health until 9 months prior to his death. His 
feeling of fatigue, gradual loss of weight, with pain 
and tenderness in the epigastrium were all undoubt- 



Flg. 2, Autopsy 37-9-36 (H. V.). Photomicrograph No. 1 , 
Illustrating the pseudo-glandular character of the grov/th 
at A. Note the epithelial character of the cells. 
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Fig 3 Autopsy 37-9 35 (H. V.). Photomicrograph No. 2, 
illustrating the pigment-laden cells with epithelial outline 
of the cytoplasms and a distinctive type of nucleus. Note 
the abundance of coarse granules of pigment. 

edly due to a sluggish digestion, hemorrhage, the ab- 
sorption of toxic products from the tumors, the ex- 
citation of excess peristalsis and the inflammatory 
reactions which they induced. The oldest tumors were 
found in the duodenum and upper part of the jejunum. 
Many of the smaller secondary ones seem to have been 
implanted at their respective sites. It is also remark- 
able that there was no evidence of obstruction until 
late, following the operation, but not due to it, but 
rather to the bulk of the larger tumors. The absence 
of free hydrochloric acid in the stomach contents sup- 
poits the contention that not infrequently there is a 
lack of this acid in malignant tumors of the intestinal 
tract, exclusive of stomach involvement. Although 
permission was not given to examine the brain, there 
is reason to believe that the symptoms of dementia 
were secondary to the toxicity from the multiple 
tumois of the intestine rather than metastases. There 
is eertainl) no clinical evidence to lead one to believe 
that a primary melanoma of the meninges existed. 
There nere found no evidences of a primary tumor 
other than in the intestines in either the clinical, gross 
or microscopic studies of this body. The instance 
here presented is similar to that of Cox and Sloan (3) 
although the metastases were not as extensive. 

While metastatic melanomas of the small intestine 
are also infrequent (see reports by Mawell (6), 
Jones (7), Saphir (8), and others)), the actual in- 
stances of the occurrence of such primary tumors here 
is indeed rare. In addition to the five cases mentioned 
above, there arc references to several others (Lew-is 
(9) ). In the case of Cox and Sloan, Wells (H.G.) who 
performed the autopsy seemed convinced that the 
melanotic tumor was primary in the jejunum. Like- 
wise Mallorj-, (F.B.), who passed on the instance re- 
ported by Lund, reluctantly regarded it as a primary 
intestinal tumor, stating that while he had never seen 
one here, there seemed to be no other primary source. 
While it is true that the great majority of melanomas 
(70 to 95^) take their origin from the skin (pig- 
mented nevi) or the choroid of the eye, the ectodermal 
origin of such cells is by no means a settled question 
in all instances. Ewing (10) cites the theories of the 
origin of melanomas as follows: (1) mesoblastic 


ehromaiophores (Ribbert) ; (2) epithelial eells and 
epithelial ehromaiophores (Post and others) ; (S) 
nevus cells tn the skin and mesoblastic ehroinatophorcs 
in the choroid and meninges; (4) from endothelial 
cells of blood and lymph vessels or of nerve trunks; 
(5) from ehromaiophores, tactile corpuscles and nerre 
cells forming the end apparatus of the c 2 (tancous sen- 
sory nerves (Masson). Foot (11) subscribed to the 
views of Masson after a silver impregnation study of 
nevi. It was his opinion that these cells are derived 
from the sheath of Schwann. While the latter seems 
more consistent with our knowledge of pigment dis- 
tribution and function in animals and man, and while, 
as Ewing pointed out, it is in haimony with the 
clinical manifestations, yet the constantly varying 
chaiacter of the cells, -which has led us to use the 
terms “melanoma,” “melanosarcoma” and “melano- 
carcinoma,” makes us hold somewhat tenaciously to 
the tj'pe chromatophore, independent of sensory end- 
organs, in explaining the occurrence of such primary 
melanin-beai’ing tumors as may be found in various 
parts of the alimentary tract, other than in the 
pharynx and the lower end of the rectum. In the in- 
stance here reported, the large size of the upper 
tumois, the progressive diminution in size of the lower 
ones, as well as the insidious onset, seem to us to 
point to a primary neoplasia in this part of the intes- 
tine. While it is true of melanomas that the primary 
lesion may be small and the metastases huge, usually 
there is either a definite history of a previous removal 
of a primary growth or the evidence of such a lesion 
at the time of autopsy, none of which weie traceable 
in this case. 

SUMMARY 

Multiple primary melanotic tumors (C4 carcinomas 
(?)) of the small intestine were found in a man 35 
years of age with the development of symptoms 9 
months before death. Metastases occurred in the in- 
testine, mesenteric lymph nodes and the heart. There 
being no other clinically or pathologically demonstrable 
primary source, it is assumed that the tumor started 
here fiom a possible mesoblastic type chromatophore. 

Foot Note Pubh'ihod with the permission of the mcilicnl director of 
the Veterans’ Administration, who assumes no reaponsibilitj for 
the opinions expressed or the conclusions drawn b> the writer 



Fig. 4. Autopsy 37-9-35 (H. V.). Low magnification photo- 
micrograph No. 3, Illustrating the manner In which the 
large pigment-laden eells were caught up In the periphery 
■ of the lymph node In metastasizing. 
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Beriberi Due to a Reducing Diet* 

Bv 

MAURICE SNYDER, M.D. 

EAUNA. ILANSAS 


U nusual interest in tlie role the vitnniins piny in 
hcnlth nntl disen^e has been exhibited in recent 
years. Although nitich has been said about the com- 
moner deficiency diseayes, little recognition has been 
given to deficiency stato.s resulting from a lack of the 
viUmin "1>'‘ .'icccssory food factor. 

Up until 11)0 time when Straubs (1 ), in 1035, nhawod 
.akohclic neuritis to be directly due to a vitamin "II” 
deficiency, true "B" avitaminosis, or beriberi wa.s con- 
-litlorcd of comparatively r.aro occurrence in the United 
St.ate.s. Following is the report of such a case, .a 
patient who suddenly developed generalized edema, 
following a prolonged reducing diet, deficient in 
vitamin "R." 

REI’ORT OF CASE 

Tho patient, a l.av.'ycr, nged 2T, was .’'ceii first in the 
Clm-hand Clinic, on February 0, lt'52. Medical ntlvicc 
was .‘•ought bcc.auro of auiiiien increase in weight, accora- 
p.anml by swelling of the fare anil legs. The illnens hud 
Ixgun one weet; before niintii'uon wticn tlie patient fir.'it 
h.ad noticfil a swelling of hi'-' nlxlurnen and legs which had 
appeared rather suddenly. The patient found that he had 
gained eleven pounds in wiiglit over a period of three 
d.a,v.«: at the end of a week he had gained fixteen pounds. 
The swelling incrca.'cd in proportion to the inercasing 
weight, and always was worse in llic nioniings. tending 
to dotre.nse towards midday. On several occasions the 
patient had awaheii'd in tlie morning with hi,s eyc.s swol- 
len completely shut. Hi.s only other complnint.s weio of a 
feeling of discomfort in the lower cheat and upper ab- 
dominal region, of some wcnknes.s and of Ins.s of "pep." 
There were no gcnilo-urinnry symptoms until nlrout two 
dnvii before hia admi.'slon when he had noted some fre- 
quency and since then had been voiding an unusually 
large quantity of urine. 

On que.otioning the patient it was found that he had been 
on a very re.olriclcd, jioorly balanced diet for the last year 
and a half. In January, lli30, numerous furimclc.s, scat- 
tered over his cntiic body had developed. Thc.se had 
proved very rc.sintant to treatment and his physician 
finally had advised n diet in whicli starches, sugars and 
fruits were prohibited. The patient had existed on a 
grapefruit and a small iiortion of meat (beef) each day 
with a little lettuce once or twice a week. After dieting 
in this manner for about .six weeks, the boils had disap- 
peared and the patient had lost about 25 pounds in weight. 

Clinic, E«Ilnn, K«nsn». 

.Stibraittiyl Jnno 6. I6J0. 


He felt 10 much belter with his weight reduced, that he 
decided to continue on this diet, which he carried out with 
very little vnrinneo for a total period of a year and a Iialf. 
After dieting for n few months, he soon lost his appetite 
and had no de.sirc for fond. During (he entire period his 
weight had been reduced from 155 pounds to 105 puumis. 
His weight wn.s maintained for three to four montlis nt 
105 to 110 pounds, when edema supervened. 

When seen by us, the patient weighed 127 poumis and 
his height was live feel, llircc inche.s. The skin and mucous 
memtiranes appeared healthy. Tlie eye examination re- 
vealed nothing abnormal; (he tonsils liad been removed 
and there was no evideneo of oral sejisis. The lliyroid was 
not enlarged nnd there were no palpable glands in the 
neck. There was a general puffy ajijicaranco of the face, 
most marked in the ti.ssuc.s around the eyes. The chest 
w.as .symmclricnl, the lungs clear, and no pleural elTusion 
could he dcmonslraleil. The licart seemed normal in size 
nnd no murmurs or nrhylhmia could ho demonstrated. The 
skin over the pcelornl region was very loo.so nnd edema- 
tous; palpntion showed the existence of pockets of fluid 
between the .-ikin of the che.il wall and the underlying 
sulMiulnncous tis.cucs. There w.as diifuse edema of the 
abdominal wall similar to that found in the che.st. Tliere 
was no evidence of ascitc.s. Tlie external genitalia were 
entirely normal, without any evidence of edema. The legs, 
ankles and feet .showed a moderate amount of edema which 
pilled deeply on pre.ssure. AH siiporflciiil nnd dec]t re- 
flexes were normal. There was no evidence of arteri- 
osclerosis. No muscular atrophy or weakness could be 
demonstrated; there were no sensory disturbances, nnd 
the Jongkok last was negative. 

The pulse rate wn.s CO nnd the blood pressure was 100 
systolic. Cl din.stolie. The blood count showed >1, ‘100, 000 
erylhrocytc.s, 7,250 leucocytes, and the hemoglobin, .si per 
coni. Thu blood sugar was 77 milligrams per hundred 
cubic ccntimelor.s one hour nftcr a meal. The level of the 
urea in the Wood was 2'1 milligrams per cent. Tlie results 
of the urinalysis were negntive except for a low specific 
gravity, 1,010. The Was.scrmnnn and Knlin tests were 
negative. Rocntgenographic .studic.s of the gastro-inle.’- 
tinni tract revealed pylorospasm nnd a very large, atonic 
colon. 

COMMENT 

Tile iiiforniation obiained from the pliysicul exami- 
nation and from the routine laboratory tests was .sufii- 
cicnl to rule out the pro.soiico of nnv of the diseases 
commonly producing edema. Tlie history of a low 
caloric intake over a long period of time,’ which had 
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resulted in marked loss of weight, anorexia and weak- 
ness followed by the rather sudden onset of edema, 
immediately raised the question as to whether or not 
this might be a case of so-called inanition edema. It 
was felt that the condition might easily be a vitamin 
“B” deficiency disease, that is, a “wet form” of beri- 
beri in which the neuritic symptoms were absent or 
masked by the edema. 

The rather unusual features of the case prompted 
further studies. The plasma protein, carbon-dioxide- 
combining power of the plasma, and the inorganic con- 
stituents of the blood were checked with the following 
results: 


Serum Proteins 6.74 per cent 

Serum Albumin 3.97 per cent 

Serum Globulin 2.77 per cent 

Cholesterol 160 mg. 

Sodium Chloride 577 mg. 

Phosphorus 3.6 mg. 

Calcium 9.7 mg. 

Urea 24.0 mg. 

Uric Acid 1.7 mg. 

Non-Protein Nitrogen 22.4 

Carbon Dioxide Combining Power 67.6 

Basal Metabolic Rate: 

Dubois — 23 per cent 

Sanborn — 26 per cent 

(Based on 116% pounds) 

Phenolsulphonephthalein : 

First hour 30 per cent 

Second hour 35 per cent 

Urea Clearance 67 per cent 


Comment. The plasma proteins in which we were 
most interested, were entirely within normal limits 
as were the carbon-dioxide-combining power of plasma 
and the inorganic constituents of the blood. The basal 
metabolic rate was rather low but this is to be ex- 
pected in patients with edema. The edema in this 
case could not be explained on the bases of low osmotic 
pressure of serum proteins, as is found in inanition 
edema; and hence it was felt that it must be closely 
related, if not identical, with the edemas which occur 
in the wet types of beriberi. Although there were no 
neuritic symptoms in this case, it has been repeatedly 
shotvn that “ship” beriberi, a wet form of the disease, 
is a deficiency disease in which nervous phenomena 
are rarely present and that edema of various degrees 
is the predominating, oftentimes the only, physical 
finding. 

COURSE 

The patient, thoroughly alarmed about his condition, 
was quite willing to co-operate, and to dispense with 
his past dietary regimen. He was given a diet with a 
high vitamin, and low carbohydrate content, with a 
supplementary supply of vitamin “B” in the form of 
a concentrated vitamin “B” extract. 

His response to this form of treatment was most 
satisfactory. The edema disappeared rapidly. In a 
weak he bad lost ten pounds, his appetite had returned 
to normal, and he felt indeed much improved. The 
edema had entirely disappeared from his face, but was 
still evident in the pectoral region and in the lower 
extremities. He was advised to continue the treat- 
ment and to return at weekly interv’als for observation. 
Edema continued to decrease and there was a gradual 
loss in weight, so that at the end of three weeks, there 
was no evidence of any gross edema. He had lost 16 


pounds, undoubtedly due to the loss of fluid, in fact 
the amount of fluid lost was probably even greater 
than would appear from the figures, as most likely he 
had gained actually on the more substantial diet. The 
patient then began to gain, hoping to reach and main- 
tain his weight at a level between 125 and 130 pounds, 
the proper amount for a man of his stature. Simul- 
taneously with the disappearance or the edema there 
was a very marked increase in the urinary output. 

In June, 1932, after having been free from symp- 
toms for lour months, the patient returned because of 
a reappearance of the edema. He had gained ten 
pounds rather suddenly and had had a very scanty out- 
put of urine. These symptoms occurred while the 
patient was on a three weeks’ business trip, during 
which time he had stopped taking the vitamin “B ” 
extract. The edema appeared almost two weeks after 
the extract was discontinued. An analysis of the serum 
proteins was done at this time and was found to be 
entirely normal. (Serum proteins, 8.32; albumin, 4.74; 
globulin, 3.58). Curiously enough, ten days alter 
treatment with vitamin “B" was reinstated, the edema 
had entirely disappeared and the urinary output had 
returned to- normal. The patient has remained well to 
the present time; however, he still is taking a liberal 
supply of vitamin “B” daily along with the proper diet. 
Subsequent examinations tailed to show any evidence 
ol peripheral neuritis. Repeated urine analyses during 
the period of observation showed no evidence of renal 
damage. 

With the marked amelioration of symptoms and 
entire disappearance of edema on a high vitamin “B” 
diet, without the aid of other therapeutic measures, it 
was felt that this case was indeed one presenting the 
clinical picture and course of wet beriberi. 

DISCUSSION 

Although vitamin “B" is quite widespread in the 
animal and vegetable kingdom, we know that beef, let- 
tuce, and fruit juices, which constituted this patient’s 
diet, contain relatively small amounts of it, and when 
the diet is otherwise deficient, large amounts of these 
foods must be consumed in order to prevent the de- 
velopment of a deficiency disease. Vedder (7), in an 
excellent monograph on this subject stated that ex- 
perimental work on beriberi, has demonstrated that 
the body is unable to store up much reserve vitamin. 
The depletion period as shown by various human feed- 
ing experiments may occur in man within 7 to 120 
days. In the patient under discussion there were no 
symptoms for about a year and a half; the patient 
apparently feeling perfectly well until the sudden onset 
of edema and weakness caused him to seek medical 
advice. 

The cause of edema in beriberi always has been ob- 
scure. McCollum (2) expresses the opinion that pro- 
tein shortage is the probable cause of starvation 
dropsy and that wet beriberi may be an expression of 
two specific dietary lacks, protein starvation and de- 
ficiency of vitamin “B.” With the discovery that 
plasma proteins are reduced in cases of nephrosis and 
other edemas it was thought that some light might be 
thrown on the mechanism of the production of edema 
in beriberi. However, no confirmatorj' reports are to 
be found in the literature. Kab.ayaaki (8) reported 
the serum proteins normal in beriberi v/hile Shigeari 
(4) and associates observed low values during the 
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edematous staRCS which rose to normal or above after 
the disappearance of the edema. 

Nakar.ama (5) and co-worlccr.s reported a serum 
nllnimcn value.s seldom below 4 per cent and colloid 
osmotic pres.snre of only one per cent below normal. 
They found the inolecul.ar weipht of albumen greater 
in the edeniatou.s forms and supRc.st the hypothe.si.s 
that the blood buildn)j: mechanism i.s disturbed in 
lieribcri, l^lerarrison (0) found that the adronal.s of 
fowls .siitTerinfr from "15” nvitnniinosi.s arc con.sidcr- 
nhly enlnrped, and tliat the .secretion of adrenalin by 
the.se enlarged ylands i,s proportionally increased. He 
.suRRCsfed Hint the edema may be duo to circulatory 
chanpes resiiltinp from thi.s increased .secretion of 
adrenalin, Vedder <'75 .stated that tlicrc is consider- 
able cxpc<'imonial evidenre to indicate that two vita- 
mins are deficient in the diet that produces beriberi 
and .siipfrcsted tbe pnssil)ility that the deficiency of 
one. the anti-neiirilic vitamin, produces deponor.ation 
of tlic nervous sv.slom nnd the symptoms of dry beri- 
beri. while deficiency of the .second vitamin produces 
pcncralired edema and the .syndrome, wet lierihori. 
?arpenl fR5 pointed out that in the wet form of bori- 
Iieri an nirr''linn of the vasomotor nerves produces 
edema while in the dry form paraplepic manife.stations 
are produced and p.'ds.v and atrophy of muscles occur. 

The instance cited illustrates well one of the danpers 


encountered in the use of “reducing diets” without 
proper medical supem’sion. 

SUMMARY 

A young man exhibited generalized edema and weak- 
ness following a generally inadequate diet, deficient in 
vitamin “B.” Laboratory tests, including a study of 
the plasma proteins nnd of the inorganic constituents 
of the blood were entirely normal. The complete dis- 
appearance of the edema and general symptoms, after 
a eour.se of treatment consisting of the administration 
of vitamin “B” nnd an adequate diet, is proof that the 
condition was a deficiency disease, a “B” avitamino.sis 
or wot beriberi. 
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ABSTRACTS 


EXPERIMENTAL PHYSIOLOGY 

Cow, K, 

P.Vinm Tinoi’.rrnl hitiihntim, S. <7. 

O., I'el. rj, ,Vo. p;i. J.IT-li:!, 

Auri.. iSSC. 

Tn the nuthor’.s opinion biliary duo- 
denal intubation i-. a valuable procedure 
which should be applied in n preatrr 
variety of condition^. Tn addition to its 
ti'o in ca'c<! of ‘frieture or divi.ion of 
an pxtrahep.alic Idle duet he recom- 
niend" it in any coee in wliirh extern.al 
biliary drninapo ie undcairable, or one 
in which internal biliary drainaee is 
imperative. 

Many porjon-; heeome markedly de- 
biliafed from nrolonped In«e nf hilc. 

Another indir.alion for biliarv duo- 
den.a! infuh.afion ic in the treatment of 
choledochal cywfs. It peeni>: niieetion- 
ahlc whether this nrocediire is prefer- 
ahle in caeca of ' Irieture near the porta 
hepatic in which the distal ••nfriTjent nf 
the duct c.annot bo found. The .author 
feeh that it if perhaps hotter to tran'- 
phmt a firm fiahiloni! tract into the 
ftomacb or diiodonum. 

Tn rolcctinp the tube to bo used tho 
author roeommends the bo.Ft grade of 
ruhher tubing, whicb, .at the same time, 
I- radiopaque. YHiilo .a soft and pliable 
tube m c,aac_ntiaj it must bo sumcienlly 
ppid to maintain its lumen ngninat ex- 
ternal pre.r.auro in .spite of ample fenea- 
tration. The tube should bo large 


enough to fill tbe cholodochus nnd fit 
'I’.urlv within the narrowed nnd fpn'tic 
nica of the papilla. It should be intro- 
(iuecd from .*! to JO centimeters down 
Hie diiodenimi nnd left fo or anchored 
witli a sill: suture. 

Five figures nnd four case reports ac- 
company the arlielo. 

Nekon M. Percy, Chicago. 

M'ln.v, Yinr.it. II., AND .Morgan, Da\td 

R. 

Krprfimnitiit Piilmonnrj/ Fdcma. 
Arrh. Path., "1 ;S, p. Sr,.';, May, 
issr,. 

TIic authors have studied cxperinion- 
tally pulmonary edema in dogs the re- 
sult of (1) muscle implanted in the 
peritoneal cavity, (2) burns, (.7) in- 
testinal obstriicUon. (4) tbe intraven- 
ous injection of biTc nnd of sodium 
glycocliolnlc, (5) sodium plienobnrbitnl, 
nod ffl) histamine. The type of edema 
produced in Hie lungs by each of the 
above intoxicants was characterized by 
a protein content nppro.ximating that 
of the Wood plasma nnd a high specific 
gravity. This is in contrast to the 
edema occurring in nephrosis or dietary 
deficiencies which lias a low protein 
content nnd a low specific gravity. 

The above form of pulmonary edema 
results from increased vascular per- 
meability and is accompanied with 
bcmoconccntration (ns much ns .qo per 


cent increase, in some instances, of red 
blood colls per cmm. and gr.ams of 
hemoglobin per 100 c.c. of blood) and 
with circulatory ine/Ticiency. The mech- 
anism of such edema is integral with 
that of the shock .syndrome. The degree 
of edema found is less when a fatal 
shock develops rapidly, hut when a few 
days elapse before death occurs it is 
found to bo extensive and a common 
typo of terminal pneumonia is found 
with It. 

The acute congestion which precedes 
this l.\T>e uf edema ns an accompani- 
ment of shock resembles in appearance 
passive congestion. Its diflercntiation 
from the latter Is to he discussed in a 
subsequent report. 

N. "W. Jones, Portland, Oregon. 

Gaitiier, Ernkst H. 

Recent Advances in (lOstro-cntcr- 
olngy: Chairman’s Address. J. A, 
J/. A,, Vol 107, pp. 540-5SS, Aug., 

lose. 

One of the most .stimulating recent 
publications i.s the monograph by Faber, 
in which ho clearly sets forth his own 
views nnd those of other eminent au- 
thorities as to proofs of tho presence 
and frequency of both acute nnd chronic 
pastrilis. Ho has tried to show tho re- 
lationship of acute nnd chronic gastritis 
to superficial and deep ulcerations; 
chronic gastritis nnd its tendency to 






792 


American Journal op Digestive Diseases and Nutrition 


precede ulcer and carcinoma; and the 
relationship which hyperacidity and 
anaeidity bear to these conditions. 

Bloomfield and Polland published a 
monoRi-aph termed “Gastric Anaeidity” 
which reports their research work on 
the secretorj- function of the stomach. 

Castle’s demonstration of the etiology 
of pernicious anemia is undoubtedly one 
of the most brilliant contributions of 
lecent years. Hollander has also done 
some work concerning the composition 
of gastric juice. 

Greengard, Maison and Ivy have iso- 
lated a substance known as enterogas- 


trone, which inhibits gastric secretion 
and motility in the dog. Dragstedt has 
WTitten an article on acute dilatation of 
the stomach which is valuable to inter- 
nist as well as surgeon. Rehfuss has 
written “Medical Treatment of Gall 
Bladder Disease” while Lyon has done 
valuable work on gall bladder drainage. 

The flexible gastroscope has been 
introduced and is expected to greatly 
increase the knowledge of gastric path- 
ology in a few years. 

Clasen and Eusterman have recently 
published some very excellent work on 
syphilis of the stomach. 
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Gastro-intestinal pain has been ably 
dealt with as regards localization, 
genesis, and probable pathways, by 
such men as Christensen, Boyden, Eig- 
ler and Rivers. Rowe, Duke and 
Vaughan have made splendid progress 
in allergic manifestations and gastro- 
intestinal disease. 

The etiology of gastric ulcer is still 
in the theoretical stage, while Sippy 
and Smithies have done much in the 
treatment of the condition. Sara Jordan 
has done excellent work in the treat- 
ment of peptic ulcer. 

Miller and Gray have done work on 
the intubation of the small inte.stino 
and have studied the influence of 
oriranic and inorganic acids on the mo- 
tility of the small intestine. 

Crohn presents a splendid piece of 
work, “Regional Ileitis” claiming the 
discoverv of a new disease entity. Fcl- 
sen claims that this condition and 
chronic idiopathic ulccratire coiitis are 
the end results of bacillarv dysentery. 
Bareen claims that ulcerative colitis is 
due to a specific organism and reports 
successful treatment with vaccines and 
scrum. Sullivan has also studied the 
psvehogenic factor related to ulcerative 
colitis. 

Ivy has isolated cholceystokinin, a 
substance which has a specific action on 
the gall bladder. The function of 
the liver may be studied by such tests 
as the van don Bergh, coagulation 
time, sedimentation, galactose tolerance, 
bronisulfalein. rose bengal, Takata- 
Ara, and the hippuric acid test. 

The Enzyme Committee of the Amer- 
ican Gastro-enterological Association 
presented various reliable methods for 
the study of enzymatic activity. They 
came to various conclusions, too numer- 
ous to enumerate in this brief review. 

The effect of a diet rich in carbohy- 
drate has been shown by L. R. Brown 
to bear some relation to the etiology of 
migraine. 

Dr. Madge T. Macklin has empha- 
sized and demonstrated the importance 
of hereditary factors in gastro-intes- 
tinal disease. 

Many advances have been made in 
radiologic diagnosis of gastro-intestinal 
disease, among the most important of 
which is Kantor’s “Colon Studies” and 
Schotzki’s work on the diagnosis of 
small ulcerative lesions and the gastri- 
tides. Cholecystography has also been 
greatly improved by the use of an oral 
dye. Excellent work has also been done 
in anomalies of the esophngu.s, especi- 
ally the congenitally short typo. 

Francis D. Murphy, Milwaukee. 

Blankenstein, M. a., and RlcirARDS, 
C. E. 

Garlic Breath Odor. J. A, M. .A., 

Vol. 107, pp. 109-ilO, Ang. S, lOSC. 
The fetid odor that persists for many 
hours on the breath of one who ha.s 
eaten garlic or onions has been thought 
to be due to substances v.’hich pass 
into the blood stream during digestion. 
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Recently work was published which in- 
dicated that the odor might arise from 
particles of onion or garlic retained in 
the structures of the mouth. 

Because of the controversy caused by 
the aforementioned theories, the fol- 
lowing experiments were carried out. 
Garlic in one form or another was fed 
to three patients, one who had a gas- 
trostomy fistula because of a carcinoma 
of the esophagus; another who had a 
tracheotomy fistula because of a cancer 
of the larynx; and the third, a boy who 


had a tracheal fistula because of a stric- 
ture of the larynx. In ail of these cases 
the odor of garlic appeared on the 
breath, and in none of the cases was it 
duo to the particles left in the mouth. 
When chloramine was given as a mouth 
wash, the odor disappeared for only 
thirty to sixty minutes. From the above 
results, the conclusion was reached that 
garlic breath odor is due to substances 
carried in the blood. 


SCHIODT, E. 

Blood Regeneration in Patients 
Kith Hematemesis or Mclana from 
Peptic Ulcer, Treated with the 
Usual Ulcer Cure and with the 
Mcnlcngracht Treatment. Amcr. 
Jour. Med. Sci., p. IBS-167, Aug., 
1036. 

In July, 1931, Melengracbt altered 
the treatment of patients with hemn- 
teme.sis or melena in this department. 
Previously such patients were given the 
usual “ulcer cure.” Instead of waiting 
about four weeks for the establishment 
of the “puree diet,” he gave it from the 
first day of admission, which often 
meant the first day of bleeding. This is 
a well balanced diet which includes 
meat, fish and vegetables, fruit, pota- 
toes, in fact all sorts of food, finely 
minced in the form of force meat, 
mashed potatoes, pureed vegetables, 
fiuit soups, jellies and so on. Lactate 
of iron and an aperient such as cascara 
were also given. A careful comparison 
study was made of 10 patients on the 
old "ulcer cure” and 10 patients on 
puree diet and iron. The patients on 
“ulcer cure” regenerated both red blood 
cells and hemoglobin much more slowly 
and less completely than did those on 
the puree diet and iron. In the latter 
cases the red blood colls and hemoglobin 
rose more nearly together, the color 
index being higher about 1., than in the 
ulcer cure group. The cases starting 
with r.b.c. 2.5 million and hgb. 50% on 
a puree diet with iron showed a rise in 
30 days to 4 million red blood cells and 
80% of hemoglobin, whereas, those on 
ulcer cure, with the same start reached 
only about 3.2 million r.b.c. and hemo- 
globin 65% in 30 days; a low color 
index all the way. The patients on the 
more abundant diet felt subjectively 
better and their clinical improvement 
was obvious to both doctors and nurses. 

Allen Jones, Buffalo. 

Stoenstrickeb, V. P., Armstrong, E. 

S., Derrick, C. J., and Kemp, P. S. 
On the Existence of an Intrinsic 
Deficiency in Pellagra. Am. Jour. 
Med. Sciences, p. 1-9, July, 1936. 

hlothod. Five patients were main- 
tained on the original Goldberger- 
Whceler pellagra-producing diet to 
which was added 26. gm. of fat salt 
pork. Gastric juice was obtained from 
normal medical students and from 
patients with no gastro-intcstinal dis- 
ease. To obviate the probability of in- 
creased gastric digestion of food, all 
doses of gastric juice were administered 
in the evening some 4 hours after the 
evening meal. 

After reporting C cases in detail the 
authors suggest that there is an in- 
trinsic factor present in normal gastric 
juice which makes possible the utiliza- 
tion of minimal amounts of extrinsic 
factor. (B2). Prolonged remission in 
tsvo instances indicates that this intrin- 
sic factor may be stored in the body. 
The hypothesis is advanced that in 


Francis D. Murphy, Milwaukee. 
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pellagra there is an intrinsic deficiency 
of variable degree. Some retain enough 
to recover on diets grossly deficient in 
Vitamin Bi; others regenerate it in the 
presence of an abundance of the ex- 
trinsic factor while some are totally 
lacking in it but may recover under 
substitution therapy or die of nervous 
or cardiac damage inflicted before 
therapy was started. Further, the in- 
trinsic factor is exhausted or cannot be 
regenerated during prolonged depriva- 
tion of extrinsic factor. 

Allen Jones, Buffalo. 


ROENTGENOLOGY 

Jenkinson, E. L. 

Cholccyatography. J. A. SI. A., Vol. 

107, pp. 755-757, Sept. 5, 1935. 

Cholecystography, as brought forth 
by Graham, Cole and their co-workers, 
is quite generally accepted in determ- 
ining whether or not the gall bladder is 
functioning normally. When done under 
the proper conditions, namely coopera- 
tion and control of the patient, there is 
practically no diagnostic procedure 
more accurate. 
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The patient should not be allowed to 
take any fatty food from the time of 
tlie ingestion of the dye until the films 
are obtained. The patient should also 
b3 instructed not to move during the 
e.xposure. Slight movement may fre- 
quently obliterate a normal gall bladder 
shadow. 

Cholecystograms were made on 
ninety-five patients; forty-nine were 
females and forty-six were males. The 
average age was forty-two years, and 
all had gall bladder symptoms. Seventy 
of these were normal, twenty-two were 
pathological and three patients failed 
to retain the dye. 

Of the twenty patients with a path- 
ological response, eight or forty per 
cent showed a normal response after 
being treated medically with a high fat 
diet and dehydtochloric acid; two 
showed a normal response with stones 
in the gall bladder, and four showed a 
poor response with stones in the gall 
bladder; five showed no response on 
two or more occasions; one showed a 
normal response followed by nonfilling; 
and two showed variable responses. 

From these results the conclusion was 
reached that operative intervention is 
not indicated unless one or more nega- 
tive responses occur after medical 
treatment. 

Francis D. Murphy, Milwaukee. 

Collins, E. M., and Boot, J. C. 

Elimination of Confusing Gas 
Shadows During Cholecystography, 
J. A. SI. A., Vol. 107, No. 1, pp. 
SS-33, July Jt,, 1936. 

Cholecystographic interpretation is 
most frequently confused by the pres- 
ence of gas in the right side of the 
gastro-intestinal tract. Enemata have 
been tried as a means of abolishing this 
condition, but results have been poor. 
Because of this, pitrossin has been tried 
in doses of one ampoule (10 pressor 
units) in those cases in which confusing 
shadows appeared in the right side of 
the abdomen. Additional cholecysto- 
grams are taken forty-five to sixty 
minutes after the pitressin has been 
given. Effective results were obtained 
in 82 per cent of the seventy-three 
cases; 75 per cent of the patients had 
one or more stools within 46 minutes of 
the injection and almost all the patients 
had mild, cramp-like abdominal pains. 
In some of the cases there was a drop 
in blood pressure, in some no change 
and in others a moderate rise. 

Francis D. Murphy, Milwaukee. 

THERAPEUTICS 

Sir.ioMANN, Frederick, and Singer, 

EAnnr A. 

Spontaneous Pneximolhorax Simu- 
lating Acitte Abdominal Affections. 
Am. Jour. Med- Sciences, July, 
1936. 

Among the abdominal sjTnptoms of 
thoracic disease, those of lobar pneu- 
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wonia, acute fibrinous pleuritis, coi on- 
ary thrombosis, acute fibrinous peri- 
carditis closely resemble, at times, the 
“acute surRical abdomen." Disease of 
the abdominal structures may be simu- 
lated by osteomyelitis of the thoracic 
vertebrae, intercostal neuralgia, etc. 
Acute cardiac decompensation with sud- 
den hepatic engorgement, ruptured or 
dissecting thoracic aneurism, pulmonary 
infarct, acute mediastinitis and spon- 
taneous rupture of the oesophagus 
may mimic primary abdominal disease. 
The authors found only four reports 


of spontaneous pneumothoracic simu- 
lating primary abdominal disease in 
the medical periodical literature. The 
authors observed three cases and at- 
tiibute their detection to frequent re- 
sort to the Koentgen ray in questionable 
abdominal conditions. The cases found 
in the literature are described and then 
author’s cases. In comment, attention 
IS directed to the difficulty of diagnosis 
because intense abdominal pain, nausea 
and vomiting, associated with tender- 
ness and rigidity which wore present in 
the cases rccoided, constitute a syn- 


dionie which generally demands im- 
mediate laparotomy. The error of re- 
garding a sudden pneumothorax as an 
abdominal lesion can almost invariably 
be avoided, the authors write, by a care- 
ful chest examination of each patient 
with an atypieal picture of abdominal 
disease. The Roentgen ray is of extreme 
importance. A small amount of free air 
is difficult to identify unless fluid is 
simultaneously present in the chest 
cavity. Sudden pneumothorax simulates 
ruptuicd peptic ulcer so Roentgen ray 
serves a double purpose. 

Many years ago I read a paper at a 
meeting of the American Medical Asso- 
ciation entitled “Abdominal Symptoms 
of Thoracic Disease" so this valuable 
contribution by the above authors In- 
tel ests me very much. 

Allen Jones, Buffalo. 
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Brody, Henry, and Smith, L. W. 

The Visceral Pathology in Scarlet 
Fetter and Related Streptococcus 
Infections. Am. Jour, of Path., 
J2;S, p. $73, May, 1930. 

The authors present a study of the 
viscernl pathology in scarlet fever and 
related streptococcus infections. It is 
based upon the histological examination 
of material fiom 44 frank cases and 16 
piesumptive cases of scarlet fever. They 
believe the underlying lesion is one of 
vascular injury with a concurrent, peri- 
vascular round cell infiltration. These 
lesions were found widespread through- 
out the visceral organs, particularly 
constant in the hearts, livers, kidneys, 
adienals and spleens of these cases. 
They believed the lesions were probably 
due to a circulating toxin, for in no in- 
stance were they able to demonstrate 
microorganisms in stained sections. In 
most of the cases hemolytic streptococci 
ivere obtained in blood and tissue cul- 
tures. The interstitial mononuclear 
lesion is not considered specific for 
scarlet fever. It is seen in other in- 
fectious diseases when associated with 
streptococcic infections, notably diph- 
theria and measles, although less widely 
disseminated and less frequently found 
than in scarlet fever. Its frequency in 
many organs in scarlet fever, however, 
and the similarity of its appearance in 
the various organs, suggest the funda- 
mental importance of the lesion in the 
pathology of this disease. 

N. W, Jones, Portland, Oregon. 

Strauss, Alfred A., Strauss, Sieg- 
fried F,, and Strauss, Herman A, 
A Nem Method anti Rnd-RcsuUs in 
the Treatment of Carcinoma of the 
Stomach and Rectum by Surgical 
Diathermy (Electrical Coagula- 
tion). South. Surg., S:3J,S-S50, 
October, J93C. 

Seventy-three cases of carcinoma of 
the rectum and three of carcinoma of 
the stomach were treated by surgical 
diathermy. Twenty-three of the rectal 
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cases had preliminary colostomy established. All three 
stomach cases had a jejunostomy done for the purpose of 
feeding during the course of the treatment. The rectal 
growths were accessible through a proctoscope. Since 
the stomach must bo kept open for an interval of three to 
six weeks to allow the proper time interval between the 
two or three necessary treatments temporary closure is 
obtained by the use of a zipper or a rubber patch. 

The progress of the pathological lesion in its response 
to this type of treatment is described in some detail. There 
is first excavation, then appearance of edematous jelly- 
like tissue, absorption of this tissue, and connective tissue 
formation with occasional contraction but usually soften- 
ing of the tissue. The excellent results reported are at- 
tributed by the authors not only to the simple mechanical 
destruction of the cancerous tissue but also to the libera- 
tion of certain substances which are absorbed in the body 
in general. These substances are believed to stimulate 
the r-eticulo-endothelinl tissues and macrophages which 
not only prevent further growth but also help to destroy 
the growth present. These effects seem applicable to the 
regional lymph nodes and probably the liver as well. 

It is interesting to speculate upon the possibilities sug- 
gested by this type of treatment and the reaction ob- 
tained in malignant cells. 

J. Duffy Hancock, Louisville. 

ABDOMINAL SURGERY 

Priestley, J. T., and McCormack, C. J. 

Generalized PerUoniiis Sccondarti to Rupture of the 
Appendix. With Special Reference to Scrum Therapy. 
S. G. 0., Voi. es, No. 5, pp. ers-oso. 

In the treatment of acute appendicitis the authors 
prefer the Ochsner typo of treatment for those cases with 
generalized peritonitis. Immediate operation is favored 
in all cases in which rupture has not occurred, and in 
certain cases in which rupture has occurred. If rupture 
has occurred recently, and peritonitis is not advanced, 
operation is performed, but extreme care must be taken 
to prevent spreading the infection. If ruptui-o occurred 
remotely, and the process Seems to be held in check by the 
patient’s natural defense mechanism, operation may be 
deferred until localization is completed. Operation may 
be advisable if a local peritonitis tends to become general- 
ized while under medical management. If operation is 
performed in the presence of peritonitis, drainage should 
be instituted, and appendectomy may or may not be per- 
formed. If the appendi.x may be removed without trauma- 
tizing the already inflamed stnictures it should be done, 
but if it is not readily accessible it should be left in place 
and removed at a later date. 

Routine bactcriologic studies in cases of appendicitis 
reveal a great variety of organisms. Most commonly 
aerobic cultures yield Escheriebia coli and others, while 
anaerobic cultures yield Clostridium welchii and others. 
The theory has been advanced that the anaerobic organ- 
isms create a more favorable environment for the growth 
of streptococci and other aerobic organisms which are 
commonly considered to be the lethal organisms in peri- 
tonitis. 

On the basis of those obsciwntions Weinberg has 
prepared throe serums to be used as an adjunct to the 
surgical or medical treatment of acute appendicitis with 
peritonitis. The first is a poliwalent serum for the 
anaerobes commonly found in these cases. The second is 
a colon bacillus serum, while the third is a serum to 
combat any other organisms present. 

The authors have used these sera in a number of cases, 
and are of the opinion that the method oiTcrs some hope 
of reducing the mort.ality of peritonitis sccondarj' to rup- 
ture of the inflamed appendi.x. Certain of their patients, 
they believe, have been benefited mnteri.ally from this 
serotherapy. 

They recommend adequate doses given preferably within 
21 hours of the onset of peritonitis. It is of value In more 
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advanced cases also. They use 40 cubic centimeters of 
the polyvalent anaerobic serum, and 30 cubic centimeters 
of each of the other two, as an initial dose, and subsequent 
amounts as indicated. 

Three tables and a bibliography accompany the article. 

Nelson AI. Percy, Chicago. 

Steinberg, AI. E. 

The Surgical Treatment of Deep Scaled Non-Rcscc- 
table Ulcers of the Duodenum. S. G. O,, Vol, CS, No. 
5, pp. 625-631, Nov., 1936. 

The author describes a new method of surgical treat- 
ment of deep seated ulcers of the duodenum. Proper and 
successful application of the method depends upon a 
thorough understanding of the principles involved and the 
technic employed. In certain cases in which anatomical 
anomalies or changes resultant from old inflammatory 
processes make the application of this method unsafe, the 
modified Finstcrer exclusion operation may be performed. 

In the author's technic the stomach is divided three 
finger breadths proximal to the pylorus and the proximal 
portion reflected to the left out of the way. Through the 
pylorus the duodenum is palpated, the ulcer located and 
its size determined. The anterior wall of the duodenum 
is now incised transversely along a line just proximal to 
the proximal border of the ulcer and reflected distally. A 
flap of the anterior duodenal wall sufficiently large to in- 
vert and cover the entire ulcer must be obtained; if this 
is not possible without tension, the duodenum would be 
closed and the modified Finsterer operation performed. 
The ulcer is now cauterized with phenol and alcohol, and 
the mucosa removed from its edges by means of a small 
currette. The free margin of the anterior duodenal wall 
is now sutured to the distal margin of the ulcer. Another 
row of sutures is now placed through the proximal margin 
of the ulcer and the serosa of the anterior duodenal wall 
inverted over the ulcer. The ulcer is thereby covered. 
The posterior duodenal wall and a portion of the posterior 
wall of the stomach from which the mucosa has been re- 
moved is now reflected over the closed duodenum and 
sutured in place. Finally the capsule of the pancreas is 
sutured to the closed end of the duodenum. 

The author has used this method in three cases and 
recommends it because it precludes any injury to the com- 
mon duct, pancreatic ducts, pancreas, or the blood supply 
of any of the structures involved. 

Eight figures and a bibliography accompany the article. 

Nelson AI. Percy, Chicago. 

Brunn, H. 

Acute Pelvic Appendicitis. S. G. 0., Vol. 03, No. 5, 
pp. 583-592, Nov., 1936. 

In an attempt to bring forcibly to the minds of the pro- 
fession a certain form of atypical appendicitis in which 
the appendix is placed either on the brim of the pelvis, or 
deep in the pelvis, the author reports in detail .several 
such cases and discusses some of the diseases which are 
most likely to be mistaken for it. 

The most constant symptom is pain which, at the onset, 
does not difler particularly from that of any appendiceal 
attack. When localization takes place, it is more fre- 
quently on the left side than the right side in this type of 
appendicitis. Vomiting may or may not occur. Diarrhea 
may accompany the onset. Physical findings are atypical 
of appendicitis; there may be no tenderness even on deep 
palpation and no rigidity. The temperature may be normal. 
Irritation on urination is frequently a symptom which 
must be brought out on direct questioning. Examination 
of the urine will frequently .show the presence of red blood 
cells when the appendix lies against the bladder or a 
ureter. The blood count, which is important, is usually 
high, 15,000 to 20,000, with a high pob-morphonuclcar 
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CLINICAL BACKGROUND 



Creamalin was released to the medical profession be- 
cause of repeated demands by physicians who were ac- 
quainted with the results obtained when the product was 
in the investigative stage, several years ago. Subsequent 
usage in thousands of cases by competent clinicians has 
substantiated the early findings, and still more work is 
piling up further evidence. 

On the basis of clinical results, Creamalin merits the 
clinical consideration of every physician who has occasion 
to treat gastro-duodcnal ulcers. The producers will be 
pleased to supply a sufficient quantity of Creamalin for a 
critical clinical evaluation of this product, either by oral 
administration, or by the continuous drip method using 
the new Creamalin Automatic Drip Control. Correspond- 
ence is invited. 
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count. Rectal examination, properly done and repeated 
once or trvice daily, will reveal tenderness in those cases 
in which the appendix is low in the pelvis. 

During the second 24 hours there is a gradual rise in 
the temperature, the polymorphonuclear count will rise, 
and if a Schilling count is made a distinct shift to the left 
will be seen. If the disease progresses to rupture, the 
signs tj'pical of an intra-abdominal calamity supervene. 

The sedimentation rate which is markedly hastened in 
cases of salpingitis is the best differential point between 
the two conditions. Bleeding from a ruptured ovarian 
follicle presents a variable and changing picture. Roent- 
genograms will aid in differentiating ureteral calculi from 
pelvic appendicitis. 

Two tables and some illustrative case reports with indi- 
vidual discussion accompany the article. 

Nelson M. Percy, Chicago. 

Christopher, F. 

Inlnssusception in Adults. S. G. 0., Vol. CS, No. 5, 
pp. e70-EU, Nov., lose. 

The author reviews the literature on intussusception in 
adults and reports two new cases. The ctiologic agent 
most commonly recognized has been a tumor, either benign 
or malignant. In adults the symptoms are usually those 
of acute intestinal obstruction, but they may simulate 
cholecystitis or peptic ulcer. 

One case of chronic ileocecal intussusception, and one 
of high jujunal intussusception due to a papillary 
adenoma, are reported. 

Three figures and a bibliography accompany the article. 

Nelson M. Percy, Chicago. 

WOLFSON, W. L., and Rothenderc, R. E. 

A Simple Method of Amputating Exteriorized Bowel 
with the Carr Hilar Lobectomy Clamp. S. G. 0., VoL 
es, No. 4, Oct., 1936. 

In order to avoid the occasional complications following 
the sccnod stage Mikulicz operation, the authors use and 
recommend the use of the Carr hilar lobectomy clamp. It 
is applied at the bedside about 3G hours after the opera- 
tion, and usually falls off, or may be cut away, after 4-5 
days. A small incision may be made in the distended 
bowel and a catheter inserted to allow gas and fecal mat- 
ter to escape when distention becomes marked. 

In the author’s series of 5 cases no instance of hemor- 
rhage, peritoneal infection, or other complications has 
developed because of the use of the Call clamp. 

' Three figures illustrating the use of the clamp accom- 
pany the article. 

Nelson M. Percy, Chicago. 

Sengstackb.n, R. F. 

Appendicitis in the Stnall Hospital. S. G. O., Vol. 63, 
No. 4 , Oct., lose. 

The author reports the appendicitis experience since 
1920 of a 42 bed hospital in a small community. A total 
of 602 cases of acute and purulent appendicitis were 
treated there during that time. The mortality rate was 
2.98 per cent for total cases, 0 per cent for chronic, 3.4 per 
cent for acute and 15 per cent for purulent. Since 1930 it 
is still lower, viz., 2.1 per cent for total cases, 2.25 per 
cent for acute and 13.4 per cent for purulent cases. The 
Battle-Knmmerer technique is followed; the stump of the 
appendix is inverted only in gangrenous cases. Drainage 
was employed in all pus cases. Ileostomy in the author’s 
opinion should be used only as a secondary procedure but 
should be done before the small bowel is completely para- 
lyzed. Cecostomy was not used in any case. 

In the postoperative management the author feels that 
patients in small hospitals receive better treatment be- 
cause they are seen by the surgeon rather than an interne. 
Sufficient fluid to keep the tongue moist, and repeated 
transfusions in seriously sick patients, are advised. For 
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postoperative distention pituitrin or pitressin are em- 
ployed. If these fail, a duodenal tube is employed and 
small amounts of hiTiertonic saline are instilled into the 
stomach at 3 hour intervals. 

The author concludes that in the treatment of appendi- 
citis the small hospital is superior to its larger brother in 
the city in that the patients are attended by stafl members 
and graduate nurses rather than internes and student 
nurses respectively. 

Nelson JI. Percy, Chicago. 
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ANNOUNCEMENT 

BUREAU OF HUMAN 
HEREDITY 

115, Gower Street, London, W. C. I, 
England. 

The object of this Bureau is collection on as 
wide a scale as possible of material dealing 
with human Genetics. Later, the tasks of 
analysis of material and distribution of the 
information available will be added. 

The Bureau is directed by a Council repre- 
senting medical and scientific bodies in Great 
Britain. It is affiliated to the International 
Human Heredity Committee, which insures 
co-operation in all areas where research is 
proceeding. 

The Council would be grateful to receive all 
available material from Institutions and indi- 
viduals, furnishing well-authenticated data on 
the transmission of human traits whatever 
these may be. Pedigrees are particularly de- 
sired ; twin studies and statistical researches 
are also relevant. As research workers and 
others who send in material may in some cases 
wish to retain the sole right of publication (or 
copyright) those who so desire are asked to 
accompany their material with a statement to 
that effect. 

Jlaterial should be given with all available 
details in regard to source, diagnostic symp- 
toms and the name and address of the person 
or persons who vouch for accuracy. All such 
details will be regarded as strictly confidential. 

Reprints of published work would be most 
.acceptable. Further, many authors when pub- 
lishing material may also have collected a 
number of pedigrees which they liave boon 
unable to reproduce in detail. It is the object 
of the Council that such records, by being in- 
cluded in the Clearing House, .should not be 
lost. 

Those wishing for a copy of the Standard 
International Pedigree Symbols may obtain 
one from the office. 

Announcement in regard to the ser\'ices un- 
dertaken by the Bureau will be published from 
time to time. 

Chairman; K. Rugglcs Gates. 

Exccuth'c Committee; R. A. Fisher, J. B. S. 

Haldane, E. A. Cockayne, J. A. Frn,scr Roberts, 

L. E. Halsey (Hon. Treasurer), C. B. S. Hod- 

son (Hon. Gen. Secretary). 
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Clute, H. M. 

The Problem of Cancer of the Pan- 
creas. J. A. M. A., Vol. 107, pp. 
01-07, July 11, lose. 

Recently the surgical removal of 
small tumors from the pancreas and 
tubtotal pancreatectomy has been re- 
ported. These procedures were carried 
out because of hyperinsulinism and re- 
sults have been satisfactory. 

Cancer of the pancreas is not a rare 
disease, constituting 4.8 per cent of the 
cancer deaths in Massachusetts hos- 
pitals in 1928 to 1930. On the whole it 
constitutes about 3 per cent of all 
cancer deaths in the United States. 

The tumor is most frequently located 
in the head of the pancreas; some are 
diffuse, and a few are limited to the tail 
of the organ. They are generally adeno- 
ccrcinomas, but scirrhous forms do oc- 
cur. They metastasize in the usual 
ways, usually very early. Metastasis is 
to the regional lymph nodes, liver, lungs 
and pleura. The tumor as it grows may 
pioduce obstruction of the common bile 
duct and rarely hyperinsulinism and 
disturbance of intestinal digestion. 

The earliest symptoms of cancer of 
the pancreas is a dull, boring, epigas- 
tric pain, digestive distress, epigastric 
fullness, abdominal distention, and a 
severe loss of weight in a short period 
of time. Rarely the first symptom is 
the onset of jaundice, but usually this, 
with a palpable tumor in the epigas- 
trium, arc signs of advanced conditions. 

The diagnosis depends upon the ab- 
sence of lesions in the gastro-intestinal 
tiact, and the gall bladder ns cstab- 
li.shed by X-ray, with the presence of 
the aforementioned symptoms. 

Treatment of the condition is most 
likely to be successful with surgery, 
although X-ray and radium have been 
tried with varying degrees of success. 
Desjardins and Suave, in 1907 and 1908, 
advocated a biliary intestinal anasto- 
masis, a resection of the head of the 
gland and the duodenum, a reuniting of 
intestinal continuity, and finally the in- 
sertion of the pancreas or its duct into 
the intestine. Whipple, Parsons and 
JIullins followed this procedure except 
that they ligated the pancreatic duets. 

Francis D. Murphy, Milwaukee. 

Eccers, C. 

Treatment of Carcinoma of the 
Esophagus. S. G. O., Vol. US, No. 
1 , pp. .’if-es, July, lose. 

Among the methods of palliative 
tieatment of carcinoma of the csopha- 
rus the author mentions general medi- 
cal care, in which the diet is regulated 
and balanced carefully; then Gastros- 
tomy when sw.allowing becomes too diffi- 
cult and other methods; namely, dilata- 
tion, intubation, radiation and electro- 
coagulation in selected cases with poly- 
poid types of growth. 

The radical surgical treatment en- 
counters different problems when the 
gro^vth is in the cervic.al, mid-thoracic 


or lower thoracic regions of the epopha- 
gus. Preliminary gastrostomy or jej- 
unostomy is done in ail cases. 

In cases of carcinoma of the cervical 
portion of the esophagus with involve- 
ment of the hypopharynx and the 
larjTix, complete extirpation of those 
structures, with their lymph nodes, is 
the operation of choice. That may be 
accomplished in a one stage or a two 
stage operation. In cither case the 
esophagus and trachea open externally. 
The trachcatomy is permanent but the 
hypopharynx may bo reconstructed 
later. 

In cases of carcinoma of the thoracic 
portion of the esophagus, devised and 
first performed by Torek, has been fol- 
lowed with the greatest operative suc- 
cess. It is a transpleural procedure in 
which the esophagus is diveded below 
the tumor and both ends closed, after 
which the tumor is delivered through a 
separate incision in the neck. If the 
patient survives the operation a rubber 
tube may be used as an esophagus or a 
subcutaneous esophagus may be recon- 
structed on the anterior chest wall. 

In cases of carcinoma of the lower 
esophagus and cardia resection of the 
tumor mass and esophagus, gastristomy 
may be done through an abdominal in- 
cision or through an abdominothoracic 
approach as described by Kirchner. 

Twenty-three figures and a biblio- 
giaphy accompany the article. 

Nelson M. Percy, Chicago. 

PACH, G. T., and SCHARNACm, 1. M. 
The Technique of Gastric Resec- 
tion for Carcinoma. A critical Re- 
view. S. G. O., Vol. es, No. 2, pp. 
iso-107, Aug., lose. 

The authors review the history of 
gastric resection for carcinoma and fol- 
low the developments in technic from 
the original Billroth 7 and Billroth 11 
procedures up to those now widely 
used. The first modifications were made 
by Schoemaher, Kocher and Haberer- 
Finney. Each one possessed certain ad- 
vantages and disadvantages. Later 
modifications were made by Horsley and 
Mayo. In the author’s opinion the Hor- 
sley operation possesses decided ad- 
vantages over the other operations and 
in the hands of its master originator is 
suitable for the majority of carcinomas 
in the distal third of the stomach. 

The Billroth II procedure, which 
made possible the resection of many 
more tumors of the stomach, has been 
modified in almost every possible way. 
The modifications proposed by Polya, 
Balfour, Moynihan and Finstercr and 
certain combinations of them are most 
widely followed today. Very little, in 
modern literature recommends the 
Roux, Kronlein or Mikulicz procedures. 
.Sleeve resection of the stomach for 
carcinoma is rarely used. It is better 
judgment to excise the portion of the 
stomach distal to the superior line of 
excision and make an intestinal anasto- 
mosis. Cardicctomy has been performed 



Have you a 

SPECIAL 

FEEDING 

PROBLEM? 






Wiir.N appclitc and digestion 
arcliandicappcd.thcpliysician 
faccsaprol)Icinofj/;cfin//ffi/iiJC. , — ---- 

Here arc a few common sima- 
lions in wliicli doctors in special 
fields find it ncccssarj' to employ 
special feeding — ' " 

INTERNISTS frequently see patients ■ - 

wiihfaultystarclidigesiiondue lofood — - 

bolting or deficiencies of salivary or pancreatic 
secretions. Klderly people and convalescents 
likcwi.se have impaired digestion. Tlicre is a food 
of .special value in sucli eases. 

PEDIATRICIANS arc often called to treat under- 
nourished and undcn\ciglit children in wliom 
anorc.via is pre.scnt. Many times nervousness is 
correlated with undcrnourislimcnt. In eases of 



There is an appetizing and 
nourishing food in a form 
readily tolerated by those 
in whom appetite and di- 
gestion are impaired. 


this kind tiierc is a food which 
•; lias been verv’ useful. 

V.' OBSTETRICIANS meet feeding 
problems in the nausea and 
anorexia of early pregnancy, in the 
increased demands of the developing 
young, and in the postpartum and nursing 
periods. There is a food of benefit all through 
this time. 

SURGEONS have the special problem of building 
up patients before and after operation. In many 
ca.ses they arc called upon to supply appetizing 
nourishment in an easily digested liquid form. 
There is a food t h a l may be of great help i n suchcascs. 


./ 


OVALTINE IS THE FOOD that meets ihe.se 
demands. Itis appetizincand nourisliine without 
overtaxing digest ion. I is usefuintrss in special feed- 
ing problems is due to the following properties: 

1. ' It ofifers concentrated food in.ade from nutri- 

tious raw materials— barley mall, eggs, milk 
— specially processed to make it easy to digest. 

2. It contains appreciable amounts of malt dia.s- 
tasc to insure against faulty starch digestion. 

3. Its addition to milk results in the production 
of finely comminuted, .soft curd particles in 
place of tough curds. 

4. It adds appreciable amounts of vitamins A, 
Bi and Bz (G). Its natural vitamin D content 
has been supplemented and standardized by 
the .Stccnbock Irradiation Process. 

5. It contains the minerals calcium, phosphorus, 
copper and iron. 


Doctor, lul.r advantage nf the sfiecial ojfer below. It will 
enable you to trU the merits nf Ovaltine. Originated 
over id y ear t ago, it has stood the test of time. Improve- 
ments have been made in the light of modern scientific 
hnowledge. Clinical experience has proved its value when 
appetite and digestion are handicapped. Try it in your 
special feeding problems. 
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sr, rarely that no uniform technique has 
been worked out. 

Total gastrectomy has been per- 
formed in a number of instances. The 
reported mortality of the procedure is 
5.'!.8 per cent. Several recent improve- 
ments in technique have been made. 
JCoynihan’s suggestion that the esopha- 
gus be sutured to the jejunum before 
the stomach is removed has been tvidely 
accepted and used. In rare cases it is 
possible to anastomose the duodenum to 
the esophagus. When tcrmino-lateral 
anastomosis between the esophagus and 
jejunum is efTected a complementary 
enteroanastomosis should always he 
done betss’cen the ascending and de- 
scending limbs of the jejunal loop, 

A bibliography and five figures ac- 
company the article. 

Nelson M. Percy, Chicago. 

SiEiG.MAN, Frederick, and Singer, 

Harry A. 

Spontaneous Pneumothorax Simula- 
ting Acute Abdominal Affections. 
Am. Jour. Med. Sci., July, 103S. 

The simulation of acute abdominal 
disease of a surgical nature by common 
and uncommon thoracic affections with 
referred pain and by lesions of the 
spine and spinal nerves is rvell known. 
No reference to pneumothorax simula- 
ting the “acute abdomen” was found in 
the American textbooks or systems of 
surgery, or in treatises dealing with 
abdominal or thoracic diagnosis, includ- 
ing continental sources, except by 
Adams, .1. E. "Diagnosis and treat- 
ment of the acute abdominal disease,” 
2nd cd., London, Ballicre, Tindall, Cox, 
1I'23, In a careful search, only 5 refer- 
ences from the periodical literature 
since 1911 were found. Among the six 
instances reported therein, four spon- 
taneous pneumothoraccs were errone- 
ously diagnosed primary abdominal dis- 
ease. 

The ■writers believe that the reported 
incidence of spontaneous pneumothorax 
simulating ahdomin.al disease is lower 
than the actual because of their having 
seen three such patients in whom they 
made a correct diagnosis in a relatively 
short time. 

A FummatT of four previously re- 
norted cases and a more detailed ac- 
count of their own three follows. 

Authors comments: Sudden pneumo- 
thorax furnishes difficulties in differen- 
tial diagnosis from the acute abdomen, 
because the clinical picture of sudden 
rupture of the lung may be chiefly 
abdominal. Intense abdominal pain, 
nnuse.T and vomiting, associated with 
tenderness and rigidity usuallj- involve 
a decision as to immediate laparotomy. 
In four of eight reported cases a his- 
tory of previous gastro-intcstinal di.s- 
turhance complicated the picture. The 
thoracic manifestations present in 
pneumothorax may be associated with 
acute .surgical abdomin.al affections ■i.c. 
sudden pain following violent exertion, 
reference of pain to the shoulder region. 


dyspnea, collapse and assumption of the 
sitting position with the knees drawn 
upwards. 

Error in diagnosis may be avoided by 

1. Awareness of the symptom com- 
plex in pneumothorax. 

2. Careful chest examination in 
atypical abdominal disease pictures. 
The detection of a pneumothorax re- 
quires expert physical examination. 

3. Close attention to the abdominal 
examination, which may disclose the 
difference between the hyperesthesia of 
referred pain and the tenderness of ab- 
dominal disease. 

4. Suspecting pneumothorax if a 
history of previous chest disease, es- 
pecially tuberculosis, is obtained. 

5. Routine roentgen examination. 
This is extremely valuable and quickly 
done. Unrecognizable and atypical 
pneumothorax, especially if partial, can 
best be detected by X-ray and on the 
film better than fluoroscopically, the 
latter especially when no pleuritic fluid 
is present. The exposure should be made 
at the height of forced expiration, 
when the pneumothorax becomes most 
apparent. The roentgen ray serves a 
double purpose, as it distinguishes a 
pneumoperitoneum, if present, and 
thereby aids in the diagnosis of rup- 
tured peptic ulcer, which commonly 
needs to be ruled out because of its 
similar history and physical findings. 

Mario Ortmayor, Chicago. 

SURGERY OF THE LOWER 
COLON AND REQUM 

MacGuire, D. Philip. 

“Palliative Colostomy." S- G. 0., 

C3:0C-B8, July, ISSC. 

A recently reported mortality of 13.4 
per cent in 500 cases of palliative colos- 
tomy shows that there is still much 
room for improvement in the handling 
of such cases. A new operation is de- 
scribed, which has for its outstanding 
characteristics a tongue shaped flap of 
skin and fascia extending medially from 
the center of the usual left inguinal in- 
cision, and a method of suturing the 
lateral peritoneal fold to avoid subse- 
quent herniation and obstruction, .^n 
added advantage claimed is that im- 
mediate opening of the bowel can be 
done. Complete details of the pre- 
operative, operative, and post-operative 
treatment of these cases is to bo de- 
scribed in detail in a future publication. 
Local anesthesia and cyclopropane with 
the McGill intratracheal catheter ore 
the methods of choice in producing 
anesthesia in these poor operative risks. 

J. Duffy Hancock, Louisville. 


APOLOGY 

In the November i«suc, the address 
of Dr. Victor C. Jleycrs ■was printed at 
Palo Alto, California, whereas the cor- 
rect address should have been Cleve- 
land, Ohio. 
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Because of its palatable taste C ream of 
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homes of America. This appelitc appeal is 
due not only to the careful blending of 
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food elements and minerals ; theaverage analy- 
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hydrate, 72.5%; and alkaline forming ash, 
0.7%. Because of the high temperature used 
in its manufacture, and since it is dcAmid of 
bran, Cream of \M)eat is quickly broken 
down by the amylolytic enzymes. CouA^er- 
sion to dextrose is rapid, as are subsequent 
absorption and utilization. ^ * 4^ * These 
features, together A\ilh its palatability, make 
Cream of Wheat an ideal cereal for infant and 
child feeding, and a desirable, economical 
food for adults. 
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For hland diet therapy^ 

especially ULCER cases — PABLUM 

pAR too often the bland diet prescribed for gastric ulcer, colitis, and similar gastro-inlestinal disorders 
IS a deficient diet. An analysis made by Troutl of ulcer diets used by 6 leading hospitals in dif- 
ferent sections oT the country showed them to be “well below the Sherman standard of 15 milligrams” 
in iron and low in the water-soluble vitamins.* “Vitamin B would appear to be represented at a mainten- 
ance lev'el in most cases, ’ writes Troutt, “but the possible relation of vitamin B to gastro-intestinal func- 
tion and appetite should make one pause before accepting a low standard.” 
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Loiv in Fiber — High in Iron 

Pablum is the only food rich in a wide vari- 
ety of the accessor}' food factors that can 
be fed over long periods of time without 
danger of gastro-intestinal irritation. Its 
fiber content is only 0.0'^c. Yet Pablum con- 
tains 37 times more iron than farina and js 
an excellent source (-f -i — F) of vitamins B 
and G, in which farina is deficient. Supply- 
ing 8% mgms. iron per ounce, Pablum is S 
times richer than spinach in iron. 


Rich in Vitamin B 

The high vitamin B content of Pablum as- 
sumes new importance in light of recent 
laboratory studies showing that avitaminosis 
B predisposes to certain gastro-intestinal 
disorders. Apropos of this, Cowgill says, 
“Gastric ulcer is another disorder which 
can conceivably be related to vitamin B de- 
ficiency. Insofar as the treatment of this 
condition usually involves a marked restric- 
tion of diet the occurrence of at least a 
moderate shortage of this vitamin is by no 
means unlikely.’” 
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The Value of Group Psychological Procedures in the Treatment 

of Peptic Ulcer 

By 

M. N. CHAPPELL, Ph.D.* J. J. STEFANO, M.D.f 
J. S. ROGERSON 
and 

F. H. PIKE, Ph.Dt 

NEW YORK, NEW YORK 


^OR many years, the belief has been widespread 
among physicians that the emotional activity of 
the patient plays an important part in the maintenance 
of peptic ulcer, preventing recovery in some cases. 
Pai'ticularly during the current economic depression 
the attention of the physician has been directed more 
and more>to the psychological elements. 

The chief difficulty that has stood in the way of the 
application _ of psychological methods to patients with 
peptic ulcers has been the belief that the psychological 
problems of these patients are strictly individual and 
require individual consideration, analysis and train- 
ing. With the methods most commonly used, months 
and years are required to return the patient to a state 
of mental health. -As a result of the individual ap- 
proach, adequate psychological consideration has been 
effectively restiucted to the wealthiest one or two per 
cent of the population. If each patient constitutes a 
brand new problem, essentially diffei’ent in all impor- 
tant respects from every other, the individual ap- 
proach would seem to be required. Under such cir- 
cumstances there seems to be little pi'obability that all 
peptic ulcer patients will ever be in a position to ob- 
tain satisfactory psj'^chological attention. 

There is some I'eason for believing, even in the ab- 
sence of experimental evidence, that there is more 
commonness than individuality in the important psy- 
chological factors in peptic ulcer. There is, on the 
' one hand, the mai’ked commonness of primary and 
secondary symptoms: the digestive disturbances, the 
marked feelings of fatigue, the proneness to fear and 
anger responses and the decreased sexual ^ activity. 
These are usually present. Constipation and increased 
susceptibility to pain also appear with notable fre- 
quency. On the other hand there is a marked com- 
monness in the important psychological activities. It 
is usually found : (a) that the patients are worrying 
and dwelling on their difficulties almost endlessly; (b) 
that they talk about their disorders on an 5 " and all 
occasions rvith their friends, relatives and acquaint- 
ances, illness being their main topic of conversation , 
(c) that they are all trying to control one or another 

Respectively of f-Columbia University, tBrooklyn HospiUiT and JColum- 

bia University. 
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aspect of their condition through an “act of will” or 
“will power.” 

If these forms of behavior are regarded as the psy- 
chological activities which lead to the maintenance of 
peptic disturbance, one is faced with the problem of 
discovering the mechanism through which these ac- 
tivities come to influence the gastro-intestinal tract. 
In view of what is known of the physiological changes 
in emotion it seems unnecessary to invoke any hypo- 
thetical “conversion process.” All that is required is 
to note: (a) that the emotional activity is associated 
with all of the ideas with which the patient concerns 
himself; (b) that the emotional activity is subject to 
modification by learning and (c) that these psycholo- 
.gical 'activities constitute practice or learning mechan- 
isms. 

In emotion there appears to be hypermotility, spasm, 
flaccidity and a decreased blood supply in the gastro- 
intestinal tract. These might be expected to have some 
relation to gastro-intestinal health. In peptic ulcer 
satisfactory recovery necessitates the replacement of 
injured tissue with scar tissue. But the conversion 
of the materials of the body into scar tissue is a meta- 
bolic function. The body, or a part of it, cures itself 
when the conditions are favorable. The conditions 
favorable for recovery are rest of the diseased parts 
and an adequate blood supply. It is readily apparent 
that bodily rest and emotional hj’peractivity are in- 
compatible. The body cannot rest when the brain is 
in a state of agitation, for the brain cannot be active 
continuously'' in unpleasant emotional states without 
tending to stimulate efferent pathways. It would seem 
then, that if the emotional hyperactivity could be re- 
duced, the conditions would result which would enable 
the body to cure itself more readily. 

I. THE EXPERIMENTAL TECHNIQUE 
In this experiment 52 patients were employed. All 
had the characteristic subjective signs and abnormal 
phj’siology as well as some of the objective signs of 
peptic ulcer. Those subjects rvho were e.xamined and 
found to have no objective signs but only the abnormal 
ph.vsiology and subjective signs will be considered in 
another paper. This one will restrict itself to the o2 
patients who appeared to be org-anic cases. All had 
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been subject to peptic disturbance for a protracted 
period of time and had shown themselves to be resis- 
tant to satisfactory treatment through medication and 
diet alone. All had been diagnosed as peptic ulcer at 
least once before the diganosis was confirmed in the 
present e.’iperiment. All cases were ambulatory. No 
patient was accepted in whom the ulcerous condition 
was deemed to require surgical treatment. The atti- 
tude towards surgical treatment was that it was to be 
employed only if there was little probability of suc- 
cessful treatment with medication and the procedures 
outlined below. The attempt was made to recruit the 
patients from that seventy or so per cent of the peptic 
ulcer cases who “do not recover.” 

Diagnosis of peptic tdeer was made by means of the 
followng procedures: 1. Complete medical history 
and physical examination; 2, Test meal for the de- 
termination of hydrochloric acid, total acid, mucus 
and food retention ; 3. Stool examination where it was 
deemed advisable; 4. Fluoroscopy following a barium 
meal and 5. X-ray plates in doubtful cases. 

The corroboration of the diagnosis of ulcer was 
made if the subject gave a typical ulcer history, 
showed hyperacidity and a niche or protrusion area 
in the stomach, in the case of stomach ulcer; or, in 
the case of duodenal ulcer, constant deformity of the 
cap in spite of relaxation with atropine to a point at 
disaccommodation, or a protrusion area or niche in 
the post pyloric region, or blood in the stomach or 
stool. All subjects were treated medically as private 
patients, but without change. 

Following the diagnosis, all of the patients were put 
on a standard dietary and medical regime. The medi- 
cation consisted of gastric mucin. Its supposed func- 
tion was to neutralize hyperacidity and form a mucus 
coating on the mucous membr.ane wall and so plug up 
some of the gland ducts. The essential features of 
the diet were frequent feedings of moderate amounts; 
of foods consisting of the high caloried lacto-fari- 
naceou.s type and pureed vegetable.s. In some cases 
some form of alkali was given in conjunction with the 
gastric mucin. 

The .subjccl.s were then divided into two groups, an 
e.vperimcntal group of thirty-two and a control group 
of twenty. The patients in the experimental group 
were then trained dail.v, seven days a week for a 
period of six weeks while nothing of a psychological 
nature was done for the control group. Ail differences 
between the expcrimcnt.al and control groups were in 
favor of the control group a.s may be seen from the 
following comparison: 

t. Age Kxprrimcnial Control 

Range 20 - 03 years 27 - 59 years 

Avemge 44 years 42 years 

2. Period of sonie peptic 
disorder 

R.ange 2-30 years 2-23 years 

Average 12 ye.ars 8 years 

2. Period of recognized peptic 
ulcer 

Range 2-21 years 1-25 years 

Average 8 years 7 years 

4. Previous surgical treatment 
for peptic ulcer 

Number of c.O'es 5 0 

5. Number of previous reliable 
dl.''.gr.oee 5 of peptic ulcer 

R.mge 1 - C years 1-4 years 

Average 2.0 years 1.0 years 


II. THE TRAINING PROCEDURES 

The experimental group was divided into two 
classes, each of which was in charge of one instructor. 
Since there were minor variations in the methods of 
the two instructors only a statement of the common 
features employed by the two will be given here. The 
primary difference was in the mode of e.xplanation. 

Six measures were employed in the attempt to in- 
duce the conditions desired in the patients. It is ap- 
parent that at least three corrective measures are 
nccessar>'. A procedure for the control of each of the 
activities, worry, discussion and the use of “will 
power” are essential. Three others which give evi- 
dence of benefits were also employed. 

1. Control of worry: While there are many and 
diverse ways through which worry may be eliminated, 
the procedures employed here are simple and direct. 
It is necessary that the patient learn to substitute 
some less unpleasant form of activity for the worry 
behaviour. Such a substitution appears to be learned 
with facility by most people in about three weeks, 
when they are properly directed and sufficiently well 
motivated; which is to say, when their illness makes 
them sufficiently uncomfortable. 

The patients wore instructed to pick out some period 
of their lives about which the.v had many pleasant, or 
not unpleasant, recollections. Each time they found 
themselves worrying, which was many times a day in 
the early stages, they were to direct their thoughts 
to the period of their lives that they had chosen and 
concern themselves as far as possible with the events 
of that period. For most people the recollection of 
childhood e.xperiences serves well for this purpose. 
Any other period might be used equally well. Each 
time they found themselves worrying they were in- 
structed to turn their attention to the recollections 
they had chosen and continue along that line until the 
thoughts wore again back on their bothersome situa- 
tions, when the attention was again to be turned to 
the chosen period. The patients had no great facility 
in diverting their thoughts for the first few days, but 
after three or four days they found it became easier. 
As with everj'thing that is learned, facility in divert- 
ing the thouglits come.s only with practice. 

2. Control of Discussion: Despite the extent to 
which the patients di.scussed their difficulties with 
others, the control of discussion did not prove difficult. 
Once the patient learned that discussion of his diffi- 
culties was not in the interest of his eventual recovery 
he took immediate steps to eliminate it. To attain 
this end it was recommended that he seek the coopera- 
tion of the family as well as that of his close friends, 
who proved to be .so weary of li.stoning to his talcs 
of woe that they were pleased to obtain the relief. 
Occasionally, wives and mothers required some per- 
suasion. Before many day.s, any tendency on their 
part to remind the patient of his condition was met 
with anger on the part of the patient. This proved 
to be sufficiently persuasive to control even the most 
stubborn wife or mother. 

3. Control of Effort: To eliminate effort it was 
necessary to show the subjects what they were doing 
to themselves through attempts to use their imaginary 
“will-power.” The training here dealt with the .specific 
situations in which they might be attempting to gain 
their end.s through effort or a display of "mastcri’." 
For example, in attempting to divert attention from 
his worries the patient will commonly trj' to force his 
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thoughts along the new channels. The futility of this 
was demonstrated. He was then shown how to pro- 
cede with a minimum of effort, since effort is in op- 
position to visceral rest. They were instructed not 
to make martyrs of themselves or fail to relieve 
emotional tensions because they felt that to do it was 
to “baby” themselves. They were to “baby” themselves 
on any occasion when they desired to do so. Many 
specific situations required consideration. The follow- 
ing is an example; One might have developed the habit 
of placing a glass of milk on the night table when he 
went to bed so he would have it handy when, and if, 
he should awaken with a pain in the epigastrium 
during the night. He may have felt that this was a 
bad habit and that he should take steps to break him- 
self of it. While he would like to have the milk there, 
he felt that he was losing his “will” in these matters 
and he should assert himself against himself. This 
tendency to “assert himself” was an attempt to relieve 
the situation by effoi*t. If he had the slightest inclina- 
tion to take the milk to bed, he was instructed to do so 
%yhether he really needed it or not. He was more apt 
not to need it if it was there. The “habit” was in- 
significant, its development was unimportant. The 
important thing was that he should not go to bed with 
apprehensions of pain and absence of the remedial 
milk. In such cases, the patient was to be guided by 
his emotions, not by his ideas or those of some one 
else. Similarly with food when the diet was to be 
expanded. If there was some food of which he was 
afraid, he was to avoid it until he was largely rid of 
his fear, even though the physician may have told him 
that it was right for him to eat. When the time 
came that he wanted to try it, he was to take only a 
little of it, for only a little would give rise to only a 
little apprehension and the chances of success were 
relatively large. Once it had been successfully eaten 
he would be confident of the ability of his stomach to 
handle it and the apprehension would disappear 
largely or entirely. 

Some procedures such as the above would be essen- 
tial to satisfactory control of the emotional activity, 
but they do not exhaust the possibilities. Three others 


were employed. 

4. Explanation or Insight: We tend to be most 
emotional about those adverse situations which we do 
not undex’stand. Daily lectures for periods ot forty- 
five minutes were devoted to the education of the 
patients with regard to the nature of thought and its 
influence on bodily activity, the patient’s maimei o 
reacting to the common situations in his life, the 
origin of his ideas and emotional reactions and 
other factors bearing on the situation in hand. Ihe 
value and efficacy of the medication and diet were ire- 
quently extolled. The procedures used were explained . 
in detail and the manner of their operation illustiate 
whenever possible. Through these lectures the 
came to understand himself and the part he could p ay 


1 maintaining his own health. _ 

• 5. Self-assurance or Self-suggestion: Since eac 
atient had built up an idea of himself as a ^ 
erson whose eventual recovery was doubtful, it 
eemed desirable to have him build up a di 
eption of himself. The constant assurance ° . 

hat he is recovering, by talking aloud^ o i » 
ffered an important possibility. For this purpose a 
hrase similar to that recommended by Coue w^ sug 
ested for repetition while the patient was in bed m 


the evening and morning. While it would be difiicult 
to say with certainty exactly what the mechanism is 
through which self-assurance achieves its effect there 
is one important factor that has sometimes been over- 
looked. Since emotional hyperactivity is only one 
aspect of a condition of which loss of confidence is 
another, everything must be done that can be done to 
build up the confidence of the patient, especially in 
himself. The self assurance and learning to divert 
his attention were things that the patient was doing 
for himself, through which he aided his own recovery. 
These things that the patient did for himself appeared 
to restore his confidence in himself to a marked degree 
and eventually to leave him independent of those who 
instructed him. In the light of the dependence fre- 
quently found in patients after education by some 
other psychological methods this may be significant. 

6. Assurance or indiiced suggestion: The patients 
were given daily assurance of their ability to gain the 
ends they desired. This assurance covered digestion, 
absorption, sleep, vigor, elimination of emotional ideas 
and pains, correction of constipation and the develop- 
ment of confidence. This procedure goes back at least 
to Bernheim and is commonly called “induced sugges- 
tion.” It appears to have marked value in producing 
feelings of well-being in the patient. No attempt was 
made to induce sleep in the patients while assuring 
them. 

III. RESULTS 

The patients in the e.xperimental group were given 
thoroughly to understand that they were undertaking 
an experiment and that while there seemed good 
reason for believing that they might be benefited by 
the training, that this was the point which they were 
to determine. The attitude of the patient was that it 
was an experiment; that it was one more thing to try. 
None of them believed that it would do very much for 
him but since he had tried everything else without 
much gain he would follow instructions closely and 
give this a good try. About fifteen subjects dropped 
out of the experimental group because they did not 
believe there was a chance of their efforts repaying 
the expenditure of time, even though the lectures were 
given in the evening so as not to interfere with the 
wox-king activities of the patients, and both the psy- 
chological training and the medical attention were 
gratis. These patients dropped out usually after the 
first or second lecture. The thirty-two who went 
through the six weeks gave the heartiest cooperation, 
regardless of what they themselves believed of one or 
another of our recommendations. 

A. Immediate Results: After being trained for 
three weeks, at which time all of the subjects of the 
experiinental group, with one exception, were free 
fx'om subjective symptoms, the expansion of the diet 
was recommended. This was done in a given order 
for a week and then the patient directed his own ex- 
pansion for the next two weeks. At the end of the six 
weeks’ training pexdod all but two of the thix*ty-two 
patients were eating about anything they wanted. Of 
these two, one expressed a preference for a slower ex- 
pansion and x’equired about two months to get back 
to a normal diet. The other showed no appreciable 
improvement throughout the experimental period nor 
subsequently. Both his peptic condition and "his en- 
vironmental situation were vex’y sevex’e. He was an 
elderly Italian, with a mild hemorrhage and who was 



81G 


American Journal of Digestive Diseases and Nutrition 


unemployed and about to lose his home on foreclosure 
and whose wife was about to have a babj’. 

The control group of twenty subjects remained on 
medication and diet for four weeks before the expan- 
sion of their diet was recommended. At this time all 
of the members of the control group were free from 
subjective symptoms. Within two weeks of the time 
that the expansion was started all but two had recur- 
rence of symptoms. Of these tivo, one would not follow 
the recommendations for the dietary expansion, be- 
lieving that it would certainly make him ill again. 

A comparison of these results enables one unhesi- 
tatingly to draw the conclusion that the group pro- 
cedures have a marked value in enabling peptic ulcer 
patients to rid themselves of their subjective symp- 
toms and return to a satisfactory diet and mode of 
living. 

B. Remote Results: It is frequently stated that 
peptic ulcers are never “cured.” The fact that the 
patient may have a recurrence of his disorder is of- 
fered as evidence of this. On the basis of recurrence 
one might also say that pneumonia or a broken leg 
are never "cured.” Under the proper conditions the 
patient may induce the same disorder again. If by 
“cure” one means that the patient in some way is put 
in such shape that he can never again have the condi- 
tion, then one may certainly say that peptic ulcer is 
never cured. The fact that he has been able to develop 
the condition once is fair evidence that under the 
proper conditions the peptic ulcer patient can do it 
again. 

A further question as to the value of the psycholo- 
gical training arises on this basis. Does the training 
aid the patients in maintaining in themselves those 
conditions which are in line with their continued 
health, and to what extent? To answer this question 
it is necessary only to permit a lapse of time. The 
interval of time between the end of the training 
period and the second examination varied from six to 
ten months, with an average of eight months. At the 
end of this interval complete tests for objective signs 
were again made. 

Of the 31 patients in the experimental group who 
were well at the end of the training period, one had a 
recurrence at the end of three months which was ns 
severe as his original condition. Four others were 
not e.xamined. Three of these four reported that they 
were in excellent hc.alth but wore unable to come for 
re-examination at the time requested. The fourth 
could not be located. 

The remaining 20 were found to be in e.xcellent 
health. Twelve of these reported one or more short 
period.s of a return of the .symptoms. The .symptoms 
were reported to be mild and easily gotten rid of 
through return for a few days to the medical and 
psychological procedures recommended. The av'crage 
dunition of these recurrences wa.s three days. The re- 
currences followed immediately after such event.s as 
an explosion of gas in the home, illne.ss of a wife, 
death of a mother, bre.aking a finger, amputation of a 
toe. loss of a job, bankruptcy, and others of a simliar 
nature. All of thc.=e subjcct.s, with the exception of 
the one who-^c recurrence was severe, reported thein- 
.selvcs to be completely confident of their ability to 
take care of themselves if any symptoms did arise. 

Since only two subjects in the control group sur-' 
vivod the fir.-t part, our control group for this part of 
(he expormient was not impressive. Roth of Ihe.se two 


control subjects had recurrences as severe as their 
original conditions within two months following the 
former seven weeks period. 

Eight months is hardly sufficient time to follow- 
peptic ulcer patients to determine how well they keep 
themselves. A final checkup w-as made at the end of 
three years. It is not planned to follow these subjects 
further. The following results were obtained at the 
end of the three year period. 

Three of the experimental patients could not be 
located. 

Ten have remained symptom free for the whole 
period. “Symptom free” is defined in this experiment 
as the state in which the patient has not had a return 
of symptoms for a day. Five others remained nearly 
symptom free. The overage number of recurrences 
in these five w-ere 1.8 per year. The average length of 
the recurrences were 4.9 days. The symptoms in all 
cases were reported to be mild and easily controlled. 
Each of these five considered himself to be in excellent 
health. Tlie amount of disorder observed in these five 
is probably little, if any, more than will be found in 
the average of the population at large, which is to say 
that they are about normal. 

Nine patients reported numerous i-ecurrences of 
mild symptoms. Two reported single recurrence of 
hemorrhage from which they recovered quickly. The 
average length of recurrence for these eleven subjects 
was about six days. All but two considered them- 
selves to be healthy and completely confident of their 
ability to handle successfully the symptoms which 
might arise, through recourse to the diet, medication 
and psychological measures. 

Two others (including the one reported at the end 
of the eight month check-up) have had recurrences as 
severe as the original condition, from which they have 
not satisfactorily recovered. 

From these remote results it is possible to conclude 
that not only is the group psychological training of 
value in amelioration of the symptoms in the first in- 
stance, but that it aids the patient in maintaining 
himself in a healthy condition for at least three years 
after the training. It seems possible to conclude, also, 
that the belief that emotional activity plays an im- 
portant part in the maintenance of peptic ulcer is 
justified. 

IV. REJIARKS 

From these results may be drawn a number of in- 
ferences which are important to psychology as well as 
to physiology. These will be considered in another 
publication. On the medical side there are some 
further observations that are worthy of note. 

In cases of p\loric obstruction caused by scar tis- 
sue, a progressive obstruction is commonl.v observed. 
Several of the patients showed this typo of obstruction 
with concommittaut spastic phenomena. These have 
not, apparently, become any wor.se. Two cases wore 
notable in this connection who had previously .shou-n 
a marked retention at the end of .six hour.s. After 
three yo.ars they .showed some ob.struction but the 
residual barium at six hour.s was .slight. All of the 
cases who pre.sented the symptom.s of pyloric ob.struc- 
tion had vomiting before the experiment. In none of 
thc.se had there been vomiting during the three years. 

In about 20',o of the ca.se.s the duodeiml cap re- 
mained deformed although the patients were at the 
time fi'ce of subjective s.vmptoms and in some cases / 
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had Iwen symptom free tlirovirhoul the- three years. 
The imiiression obtained from this is that tiie per- 
sistent deformity is cnusc(i by scarriiifr in tiie first 
portion of tlio duodenum. 

Perhaps the mo.st significant modical findinjr i.s that 
in .alKiut W’v of the ca,«e.-;. at tJie end of the three year 
p>mio<i aviwt li.ns commonly tieeii con.sidered ti*. orpanic 
patholoyy could Ik- ob«ervt'd without an% subjixtivo 
symptoms. This would .*-0001 to siipjiort tlie view that 
•a diagnosis of ulcer should he made on the basis of 
how the patient feels ns well as on his .appearance 
before tin' l!uoro'e<'ipe. 

The ah'ence of suhjictive symptoms does not. how- 
ever, exclude .serious orp.anic p.atholopy. An clth'rly 
l>oop!iiride.>". un.able to worh. vohintcen-d for the e.v- 


pen'ment and was found to bo in an advanced .slapc 
of c.arcinomn. Ili.s .subjective symptoms were seveme. 
KcRularly each niplit he arose from bed five timc.s for 
food to relievo hi.s pains. Because of hi.s circumstances 
it was deemed unwi.se to reveal to him his true condi- 
tion. Bather, he was referred to the proup with the 
expwtation that he would attend until he lost interest 
and dropped out. To our preat surprise he was free 
from his sulijectivc symptom.s at the end of seven 
weehs, was c.atinp wJintcver he dc.sircd and returned 
to work at his tr.ade. lie remained free from lii.s pains 
and died of c.arcinoma two month.s later. This case 
llmm-.s considerable Jipht on the supposed cure.s of 
carcinoma throuph the apencie.s of mapic. relipion and 
ollur forms of ps>chothorapy. 
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A bout .a ye.ar .apn 0‘tf rls’rp .and 1*1' made a pn'- 
timiaarj' njiort on the value i>{ dei« rtniaatioas of 
.‘■‘Tum lipx'-e ir. the detection of panenatie di'-ia'-e. Wc 
found that an incrca'ed activity of lip.T-e in the eerum 
Vans p(sv! evidence of disturb'd p.nnrre.nt i'- function, 
csp'vi.nlly when .such an increase u.ns v.ith 

sipn.s and .symptnm.s of chohi'y.-til:.". f hohdocitoliilii- 
a»is, chnj.'itipei’is, and pai;cr('a!iti.«, .M th)- time 1 
vv.nnt to present .ndditional data oji the activity of lipasp 
in the ferum of normal per.-ons and of patients with 
v.nrious dif eases. While the report by n<> nuan.s 
answers .nil the questions that mipht be ;j''l.e<l eoneerii- 
inp the clinical .application of the pr>>c(-dure, additlon.al 
c-xp'-rifnee p' miits its p,n ntation apain as a -ati.s- 
fnetory aid in tiie det'cliun of p.-iiicreatic ilysfuiivtion. 

.METHOD 

Thedepr<eof liii.-i'e netivity of the serum was deter- 
mined by the amount of olive oil hjiiroljreil by a piven 
quantity of .serum in a piven isTiod of lime. A mndi- 
ficatieii of th'e Eoevenbart nietbrd ii'id by Cherry and 
Crandall f2>, with a sliphtly dilTerenl tiulfer solution, 
has b<cn de'criiK-d previously. 

VALUES FOB LIPASE IN THE .SEBCMS OF 
PATIENT.S WITHOUT KNOWN Ai’.DOMINAL 
DISEASE 

The .serums of two ('rouii, of persoii'i without de- 
monstrable orpanic abdominal disease have hei-n ex- 
amined for lipase activity, (inniji 1 contained 111 
pfT.-'nn^ wiio did not have abdominal symptoms; prouii 
2 contained /cventj-two persons who liad alidnminal 
.symptoms of a fiincfional nature. The r.aripe is he- 
tv.'i'fi) 0.2 e.c. and L.'j c.c. twenlielh norm/d .sodiirn 
hydroxide p<r i r.c. of serum. Tlie most frequent 
'abie.s are 0.0, 0.7, 0.8, and 0.0 c.c. Comparatively few 
value, were obtained Hint uere |es_, ti,an O.-l cc or 
more tlinn 1.2 e.c. 

1 n,v , n.f’t i'-, 7'r I'lir.s lOvS.-er, SOtffr'sfft. 


Tiie finditip.s indic.ate that an olive oil splittinp lip.mse 
l.s normally present in tiie .serum of man. Such a 
findinp i.s cor.lrary to the experience of Crandall and 
Cherry f.'! ) or of .lerpe.scn and .Simond? fd ). Cherry and 
Crandall found that the scnim« of forty of forty-.six 

р. ntients did md reveal any trace of olive oil .splittinp 
iip.Tse. and that the retnaininp .si.x pave valuo.s of 0.3 

с. c. or more, .lerpesen and Kimonds found that twenty- 
two of tweiity-five per.' ons had values for lip.ase of le^a 
than 0,3 e.c. In other words, theso investipatons found 
Ih.'it the serum of man r.arely contained an olive oil 
.splittinp Iipa“e as is the case in dop.s. 

VALUE.S FOB .SIHIUM LIPA.SK IN THE 
FBESENCE OF PANCBEATITIS 
With the develojiment of .acute pnncrcatiti.s, the 
v.'dtie." fur serum lipase rise above the normal ranpe 
and have reached 10.2 c.e. jn-r 1 e.c. of .serum. The 
curve's in Fipure 1 illustrati' the behavior of vahi'c.s 
for serum liiiasc in ease.s of pancreatitis with and 
without dis'ea.sf of the biliary tract. U will he noticed 
that the rise is jinmipl, the value;; heinp hiph even on 
th<- day of the attack (Curves 1. and .5). and that a 
fail in the value of lijiase (Ka-ur.s witfiin two or tiiree 
days. The fall may he precipitoim fCurve.s 1. 2. 3, 
.'iiul d). .and in some instances- it may bo followed by a 
secondar.v ris-e {Curves 1 and .j). in ^nrh ea.ses. the 
clinieal .symptom.s, iiicludiiip pain, fever, ;iml leuko- 
cytosis, warrant the belief Hint Hie proce.ss jeinain.s 
active, in most ease.s norm.al values arc obtained in 
Hie third week. In three cases sliplitly elevated valiie.s 
have hoeii found later than three week.s after the 
attack, but apain in Hie.se eases there is eliniea! evi- 
dence to indicate that the proce«.s has not been .ste.adily 
reaolvinp since Hie onset of the attack. In short, values 
for serum lipase follnwinp an attack of jiancreatiti--. 
rhe rapidly and Huy (iien fall rapidly or .slowlv to 
normal levels-, which are usually reached wiliiin three 
weeks followiiip Hie attack tiniess (he jiam-re.atitis 
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Fig. 1. Curves showing behavior of values for lipase In the 
serums of patients with acute pancreatitis. 


fail.s to resolve. In a general way the more recent an 
attack, the higher the value.s for lipase. 

Any explanation of the increase in the values for 
.scrum lipn.so nnast be theoretical. It may be presumed, 
however, that this increase is due either to absorption 
of secreted juice as a result of blockage of the ducts 
or to absorption of the enzyme from disintegrating 
pancreatic tissue. Crandall and Cherry fS) have 
suggested that pancreatic injury liberate.s a co-enz.vme 
which activates normal blood lipase. 

Studies on scrum lipa.se had been carried out before 
operation in forty-five cases in which the surgeon re- 
ported pancreatic disea.se at operation. In the first 
twenty cases the clinical or pathologic data pointed to 
an acute proces.s and the values were increased. In 
seventeen of the twenty cases in which the values were 
elevated the readings nere obtained within ten day.s 
of the onset of the acute attack of upper abdominal 
disea.=o or during a period of persisting symptoms. 
In the twenty-first case there was unimpeachable evi- 
dence of recent acute pancrcatiti.s, yet the lipn.se values 
were normal. In this case, the process was acute and 
fulminating, and the patient died after ten days. At 
necropsy, the pancreas was completely necrotic. The 
rapid and complete di.sintcgration of the pancreas, 
with destruction of lipase-producing tissue, ma.v be 
advanced in explanation of the failure of the values 
for scrum lipa.se to incrca.se. In the remaining twenty- 
four ea.se.s the cliange.s in the pancreas observed by 
the .surgeon were slight and chronic or the determina- 
tion of serum lip.asc was carried out fourteen (o sixty 
days after the attack, a period of lime sufheiont for the 
lipase value to return to normal in spite of the appar- 


ent acuteness or subacuteness of the process in the 
pancreas. In these twenty-four cases the values were 
normal. 

It is clear that elevated values are associated with 
acute and subacute pancreatitis, that such rises may 
fail to take place if pancreatic necrosis is extensive, 
that the values return to normal usually somewhere 
in the third week if not earlier, and finally that 
chronic pancreatitis does not cause elevation of values. 
So far I have been unable to find any evidence sug- 
gesting that in chronic pancreatitis the values for 
serum lipase are decreased below normal. In the few 
cases of extensive atrophy and calcification of the 
pancreas in which I have had the opportunity to dc- 
tei'mine the values for serum lipase, thej' have been 
within the normal range. The test appears to be quite 
accurate in the diagnosis of acute pancreatitis with 
or without associated disease of the gall bladder. In 
only one case out of twenty-one in which there has 
been clinical and pathologic evidence of the acutene.ss 
of the pancreatic process has elevation in the values 
for serum lipase failed to take place whenever the de- 
termination was made in the active phase of the 
disease. 

VALUES FOR SERUM LIPASE IN MALIGNANT 
DISEASE OF THE PANCREAS 

Increased lipase values have also been found in the 
serum in fifteen of forty-one cases in which malignant 
disease of the pancreas was pi’esent, the increases 
ranging as high as C.4 c.c. 

The behavior of serum lipase in cases of carcinoma 
of the jmnereas involving the licad of the gland and 
producing painless jaundice are graphically shown in 
Curves 3, 4, and 5, Fig. 2. In such cases the values 
for serum lipase tend to remain elevated, sometimes 
forming almost a flat curve, which persi.sls after the 
relief of obstruction of the common duct by cholecyst- 
gastrostomy and suggests that obstruction of the pan- 
creatic duct accounts for the elevation. In an occa- 
sional case (Curve 2, Fig. 2), in w'hich the clinical 
picture undoubtedly justified a diagnosis of obstruc- 
tive jaundice resulting from stone in the common 
duct and cholangeitis with pancreatitis, and in wliich 
the surgeon found a mass at the head of the pancreas 
so typical grossly of carcinoma that cholecystga.stro.s- 
tomy was performed, the rapid decline in the value for 
serum lijiase resembles closely the behavior of serum 
lipase in the presence of acute pancreatitis. It is pos- 
sible that superimposed pancreatitis may have mark- 
edly altered the behavior of serum iipase often seen in 
cases of carcinoma of the head of the iinncreas. 
Further ob.servation.s, together with the findings at 
necropsy, are needed to clear up this point. 

Increased values for serum lipase also have been 
found in throe of five cases of carcinoma of the am- 
pulla of Vater. The behavior of serum lipase in these 
few cases is illustrated in Curves 1 and C, Fig. 2. 
Cun’o 1 was constructed with the values obtained for 
serum lipase in a case in which the history of recur- 
rent attacks of pain, with chills, fever, and jaundice, 
warranted a clinical diagnosis of cholecystitis with 
stones, obstructive jaundice atti'ibutable to stone in 
the common duct and cholangeitis. The surgical finding 
of apparent malignancy of the head of the pancreas 
was a complete .surprise. Nccrop.sy confirmed the 
presence of cholecystic disease and disclosed the mal- 
ignant growth in the ampulla of Voter. Curve 1 diflcrs 
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FIj. 2. Curve* thowlng behavior of values for lipase In the 
serums of patients with earelnoma of the head of the pan- 
creas or carcinoma of the ampulla of Vatcr. 


from the curvM Horn in c-apcs of enreinomn of tlic head 
of the pancreas by it-s irreitulnr fltictiiaUons. and from 
that seen in cases of pancreatitis by remaininp at 
approximately the same -averayo elevation for twenty- 
one flays. The .“ame rapid fluctuations in the valuc.s 
for serum lipase are .«ccn in Curve C. Fiy. 2. The 
fluctuations are apparently related either to recurrent 
exacerbations of a.'.sociated pancreatiti.s or to inter- 
mittent opening and closin): of the ampulla of Vatcr. 

VALUKS FOR SERUM LIPASE IN DISEASES OF 
THE BILIARY TRACT 

In Table 1 are li.sled Ifl.u ca‘-es of disease of tite bil- 
iary tract in wliich pancreatitis was not discovered at 
ojicration. In 110 of the 12.1 ca.ses the value.s for 
.serum lip.asc ivcre norniai; in the remainder they were 
elevated. Normal value.s occurred in all tlie various 
t.vpi's of disen.se of the biliary tract. For tlii.s ren.son, 
.some e.xplanation ol})er than disea.se of the biliary 
tract must be soiipht to explain the incrca.ord value.s 
in the nineteen casc.s. Crandall and Cherry liave shown 
that an enzyme cap.ablc of spliUinir olive oil i.s present 
in apprecialflc amounts only in the tis.sucs of tlio pan- 
creas. liver, intestinal muco.sa. and .spleen. Di.«ease 
of the spleen and of the intestinal muco.sa does not 
occur in tlic.so cases. In view of Crandall and Clierry’.s 
work, tile expl.anation must, therefons be found in 
disease of the pancrca.s or liver. 

It was not known that pancreatic disease was absent 
in any of the nineteen cases, for tho condition of the 
pancrca.s was not described liy tiie suryeon. In each 
of the nineteen casc.s the common duct was di.sea.sed. 
In seventeen of the nineteen canes tho elevated vaIuo.s 
’’'x "t**!*^ obtained in the course of acute attnehs of upper 

,, nbuominal pain accompanied by symptoms and sinns 


Its Diagnostic Vaeue 

of inflammation, or within ten days of the onset of 
the allack, or in the coureo of exacerbations of jaun- 
dice accompanied by chills and fever. If the pathologic 
changes in tho pancrciw in these eases wore known I 
lielicve tlio elevated values would be associated with 
pancreatitis or obstruction of tlie pancreatic duct by 
stone in tho common duct. 

Disease of the liver is a possible e.xplanation in two 
of llic five casc.s of stricture of the common duct. In 
the.se two cases there was e.xtensivo hepatic injury; 
however, as will bo seen later, elevation of the value 
for .serum lipase in hepatic disease is comparatively 
infrenuent. and when present, theorctic.ally at least, 
ma.i- be attributable to a.s.socialed pancreatitis. Under 
the circumstances it seems tliat, associated with 
.symptoms of disease of the biliary tract, olovaled 
value.s for serum lipase in all probability indicate 
pancreatic dysfunction and. in the great majority of 
cases, dysfunction attributable especially to inflamma- 
tion of the pancreas. 

VALUES FOR SERUM LIPASE IN DUODENAL 
ULCER 

Elevated or increased values for serum lipase 
occurred in five, or 7 per cent, of the seventy-one cases 
of duodenal ulcer (Table I). The occurrence of 
elevated values for scrum lipase in the five cases of 
duodenal ulcer is not surprising considering the close 
proximity of the duodenum to the pancreas. This in- 
cre.nse, however, seems to be nuicli less than that found 
hy Jergesen and Simonds, using 0.2 c.c. twentieth 
normal sodium hydroxide ns tlie upper limit of normal. 
They found that thirty-eight (7C per cent) of fifty 
rnse.s had iiicrca.scd vniur.s for lipase in the serum. 

The involvement of tho pancreas by the process in 
the duodenum seems to bo the explanation for the in- 
cn-nsed values, at least it was so in three of the five 
cases in which the values were elevated. In lhe.se 
three cases tlio surgeon found that a subacute duo- 
dena! ulcer Iiad perforated to the p.ancreas and formed 
a mass in the first case; tiial an acute duodenal ulcer 
h.ad perforated to the gall bladder, producing acute 
cholecystitis, and to the pancrea.s, forming a nmss of 
eon.sideraWo size, in the second case; and that an acute 
duodenal ulcer, associated with neule purulent cholan- 
geilis, was present in the third case. Of the two re- 
maining cases, in one, oper.ation was not performed, 
and in tlie oilier the surgeon merely described the 
chronic diiwlenal ulcer and did not mention the pan- 
creas. 

VALUE.'t FOR SERUJI LIPASE IN HEPATIC 
DISEASE 

Elevated values occurred in five, or 13 per cent, of 
tliirly-.seveii eases of hepatic disease (Table I). The 
diagnoses in tliesc five cases wore: hepatitis with 
jaundice due to !Malla fever, liepalili.s witii jaundice 
due to lobar jineiimoiiia, toxic licpatitis due to cincho- 
phen poisoning, toxic cirrhosis of unknown etiology, 
and biliary cirrho.sis. Elevalion of tlie value for serum 
lipase in hoiiatic disease seems to bo tho exception 
rather lhan tlie rule, contrary to the experience of 
Cherry and Crandall, 

Crandall and Cherry suggested that tlio lipase may 
be absorbed from the injured liver or that tlie injured 
liver faffs (o remove (he lipase, wliich naturally passes 
into the Wood from the gnslro-intestinal tract whereas 
the normal liver acts n.s a Imrrier to this .substance. 
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Consideration must be given to other explanations for 
the increased values in hepatic disease, for many other 
cases of hepatic disease, with much more destruction 
of hepatic parenchyma than was found in these five 
cases, were not associated with increased values for 
serum lipase. In the cases of Malta fever and lobar 

Table I 

Vnhuif for scrum lipase of palicnts with disease of 
hiliary tract, duodenal nicer and hepatic and various 
other diseases 



Cases in which lipase 
wns more or less than 
1.5 c.c. of N/20KaOn 
per 1 c.c, of serum 



Uc'ife than 
l.lcc. 

More than 
1.5 c.c. 

Total 

Cases 

Dj'cmo of biliary tract without 
dl/coverj' of pancrmtitla on opern- 
tinn; 

Chronic cholocjbtitls with or 
without Btont*3 (operation not 
performed) 

12 

0 

12 

Chronic choJcryetitls without 
atones 

U 

0 

14 

Chronic choliKryRtitis %Nlth stones 

17 

0 

17 

Chronic cholecystitis with or 

V Ithout stones, etone in com- 
mon duet or cholnnroUis 

15 


15 

Stone in common duct or chol- 


5 

21 

nnrritis 

Acute cholecysUtis with or 
uuhoul Rlone 

IS 

11 

0 

11 

Acult cholecystitis with ftlonc. 
ftonc 1 n common duct or 
cholnnrcJtJS 

3 

5 

8 

Slrirturt of common duct 

1C 

G 

21 

Cireinoma of rull bladder or 
ducts 

11 

2 

1G 

Total 

lie 

10 

135 

DiiivIen'iJ ulcer; 

Oprnition not performed 

35 

1 

36 

Opcrnti’d 

31 

4 

35 

Totnl 

r,r, 

5 

u 

Hopntic discaae: 

1 Cirrho^iR 

19 

1 

20 

Hepatitis 

13 

4 

IV 

Total 

32 

s 

37 

Mahnnnnt 

Storrach 

21 

1 

25 

Larire Snieitint 

p 

0 

9 

Abdominal carciromato^I« 

7 

0 

7 

fJrr’lvt 

Tf 

0 

5 

Urinary bbdJrr 

2 

0 

2 

Uterine cer'ix 

1 

0 

1 

Total 


I 

40 

Mi'f pllar-'ous di^eaiea 

■■ ■ - - 

f2 

... , . 

3 

85 


pneumonia, it seemed just as logical to explain the 
elevated v.aluc.s for scrum lipase on the b.asis of a 
sccondarj- pancreatitis as it was to e.xplain the jaun- 
dice on the basis of an associated hepatitis. It is even 
possible that the toxic or infectious agent producing 
the hepatitis in the remaining three cases likewise 
produced a disturbance of pancreatic function, ^\^lich- 
ever c.\planation for the increased value.? in hepatic 
di.'casc is correct, certainly from a clinical standpoint 
the.'e occasion.al elevations are not very important. In 


the case of Malta fever and pneumonia, the elevations 
were not of diagnostic interest. In the other three 
cases, the elevations were so slight and inconstant 
that one's clinical judgment could hardly have been 
influenced by the findings. 

VALUES FOR SERUM LIPASE IN MALIGNANT 
DISEASES 

Normal values for serum lipase were obtained in 
forty-eight cases of carcinoma of the stomach and 
large intestine, abdominal carcinomatosis, and carci- 
noma of the breast, urinary tract, and uterine cervix 
(Table I). In one case of carcinoma of the stomach 
there was a slight elevation of the value for serum 
lipase. In this case, cai'cinoma of the stomach had 
perforated to the pancreas. The involvement of the 
pancreas probably ex-plains this e.xception to the gen- 
eral rule that malignant processes other than in the 
pancreas itself are not associated with elevations of 
the serum lipase. 

VALUES FOR SERUM LIPASE IN VARIOUS 
OTHER DISEASES 

Under the heading "miscellaneous diseases” in Table 
I are grouped eighty-five cases. Included were patients 
with indeterminate gastric complaints, questionable 
cholecystitis, and s>-ndromcs following cholecystec- 
tomy; patients who had previously undergone chole- 
cjstcctomy, with or without pancreatitis at the time 
of operation; patients who were pregnant; and 
patients with healed duodenal ulcer, gastric ulcer, 
hypertrophic ga.stritis, gastrojejunal ulcer, primary 
duodenal obstruction, congenital cystic liver, residual 
hepatic dysfunction, sprue, diabetes mellitus, hyper- 
insulinism, partial intestinal obstruction, acute appen- 
dicitis, acute intestinal obstruction, Addison’s disease, 
Hodgkin’s disease, abdominal abscess, pulmonary ab- 
scess, puerperal septicemia, peritonitis of undeter- 
mined etiology, hyperthyroidism, myxedema, .and per- 
nicious anemia. In eighty-two of these cases the 
values for serum lipase were normal. In only the re- 
maining three cases were the values elevated. The 
first was a case of peritonitis of indeterminate eti- 
ology, the second a case of puerperal septicemia, .and 
the third a case of pulmonary abscess. In these three 
cases, in this stage of the study of lipase, the elevated 
values for serum lipase are probably best explained on 
the basis of pancreatitis secondary to an infectious 
process. 

Ci’andall and Cherry reported that in twelve of nine- 
teen cases of multiple .sclerosis, the values for serum 
lipase were incre.ased above the limit accepted by them 
as noi-mal. This series does not contain cases of that 
disease. 

SUMMARY AND CONCLUSIONS 

A simple titration method for the determination of 
values for serum lipase, using olive oil as a substMte, 
has been applied clinically to normal persons and to 
patients with a wide variety of diseases. 

The upper limit of the values for lipase in the 
serums of persons without pancreatic disease appears 
to be .about 1.5 c.c. of twentieth normal sodium hydro- 
-xide. 

Elevated values for scrum lipase have been found in 
95 per cent of the cases of acute pancreatitis, in 3G.6 
per cent of those of carcinoma of the pancreas, and in 
GO per cent of tho.se of carcinoma of the ampulla of 
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Vater. An increased activity of the serum lipase 
appears to be a very cflicicnt test for pancreatitis, loss 
so for ninlipnant disease of the pancreas. The in- 
crea.'cd values in thc.se diseases followed inflammation 
of the gland or obstruction of the pancreatic duct .by 
carcinoma. Elevated values appear in ca.sc.s of acute 
inflammation of the pancreas immedi.atcly after the 
onset of the attack, and as a rule they di'clino to 
norm.al levels within three weeks or even earlier in 
the course of the disease. It would appear that ele- 
vated value.s occur in acute inflammatlon.s of the pan- 
creas so long a.s an adequate amount of lipa.se- 
proflucinp tissue is present, and lo.=s frequently In 

m. alignant disease, depending on the pre.senco or 
ab.scnco of obstruction of the pancreatic ducts or on 
the presence of inflammation associated with a malig- 

n. ant process in the pancreas. 

An elevated value for scrum lip.a.sc does not of it.'elf 
distinguish between inflammation and malignaney of 
the p.ancrc.Ts. The intcriirctalion of the increase in 
lijiasc activity of the serum must depend on the as- 
secirded clinic.nl findings. If the symptoms point to 
inflammation of the biliary tract, the elevated values 
for scrum lip.nso will usu.nlly indic.ntc an a«soci.nlpd 
pancreatitis or obstruction of the pancreatic duct by 
a stone impacted in tlio nmpuiia. If (he symptoms 
point more to inflammation of the pnncren.s than to 
inflammation of the biliary tract, elevated vnlue.s for 
.=erum lip.nsc .should he eonfirm.ntorn' evidence of the 
cliriic.'d suspicion of p.'incrcalitis. In the presence of 
a painless jaundice, elevated value.s for .serum lipase 
will usually point to the presence of carcinoma of (ho 
head of the pancreas. 

The behavior of the v.aluo.s for serum lipase seem.s 
to be .somewhat di.-dirictive of the type of pathologic 
condition pre-ent. If lhe.se v.aluc.s rise rapidly fol- 
lowing an acute attack of upper abdominal pain, and 
then fall gradually or r.apidly to normal Jevel.s, such 
beh-avior f.avor.-- the pre.-T-nce of pancreatitis. If the 


value.s for serum lipase In the pre.sence of a painless 
j.Tundice arc increased and su.stained at a fairly con- 
stant level, carcinoma of the head of the pancreas is 
prob.ahly present. If the values for scrum lipase are 
elevated' but fluctuating, carcinoma of the .ampulla of 
Vater mii.st he sii.spectcd. An acute p,ancreatiti.s as- 
sociated with malignant disease of the pancre.a.s may 
alter the type of curve and obscure the diagnosis. 

Values for scrum lipase were e.Ievatcd in 7 per cent 
of the ca.scs of duodenal ulcer. Such elevations in this 
disease probably jioinl to an acute perforation of the 
ulcer to the head of the p.ancrc.as, or point to an 
associated infl.imm.ation of the common duct with pan- 
creatitis. 

Disease of (lie liver was associated with elevated 
v.alues for serum lipase in 13 per cent of the cases. 
The clev.ation is apparently due either to dc.struclion 
of the hepatic parenchyma or to the presence of an 
n,ssoc).ated paiicre.atitis. Clinically, up to the present 
time, (hc.=c elevations have not proved confusing, and 
ns a rule (hey have been so slight and inconstant that 
clinic.al judgment was not influenced. 

The determination of serum lipase activity promi.scs 
to be a very valuable procedure in (ho Laboratory 
diagno.si.s of acute pancrcaliti.s and of pancreatic 
malignancy, especially when correlated with the clini- 
cal .symptoms. So far it has proved of greater value 
In the diagnosi.s of acute or subacute inflammation of 
(be p!!ncrcn.s (ban any other procedure we have u.scd. 
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P REVIOUS studies by Van Wagoner and Churchill 
and by us have shown that the administration of 
cinchophen is an eflective method for the production 
of chronic peptic ulcers in dogs. In a series reported 
by us peptic ulcer developed in approximately 96 per 
cent of the animals following oral administration of 
the drug (3). A few of the ulcers were duodenal but 
the majority were gastric. The use of bone as a 
mechanical irritant increased the rapidity of the for- 
mation of the ulcers. The ulcers occurred after 
absorption of the drug and began with an initial de- 
struction of the mucosal cells. Progression and heal- 
ing were similar to that observed in other experi- 
mental studies of peptic ulcer and to that observed in 
cases of ulcer in man. 

It was then thought advisable to apply some of the 
surgical and medical methods used in the treatment of 
peptic ulcer in man to the treatment of dogs with 
peptic ulcers which had been produced by the ad- 
mini.stration of cinchophen. But since chronic ulcers 
heal rapidly when the administration of cinchophen is 
discontinued, and complete healing has been noted as 
early as two weeks and as late as seven weeks there- 
after, the healing process was too rapid to enable us 
to evaluate with any degree of certainty the effective- 
ness of any form of prophylactic treatment. It was 
tlien decided to determine the effect of prophylactic 
treatment of peptic ulcer while the 3nim.als were being 
given cinchophen. 

The following medical agents seemed to be in most 
general use in the treatment of peptic ulcer in man 
and were therefore employed: (1) A diet of milk 
alone, (2) alkaline powders plus a milk diet, (3) 
mucin, (-1) duodenal extract, and (5) histidine mono- 
hydrochloride. A bland diet was used in all cases. 
Since gastro-entcrostomy is one of the most univer- 
sally u.=cd surgical trc.atmonts for peptic ulcer, it was 
selected. In addition pyloric exclusion or partial 
gastric e.xclusion was performed in a number of cases 
primarily to determine whether or not a peptic ulcer 

t> c Mayo ClinSc, Itochf^ter. Minnwota. 
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produced by' administration of cinchophen could be 
produced in the absence of free hydrochloric acid. 

METHOD OF INVESTIGATION 

Forty-five dogs with a range of average weight varying 
from 11 to 32 kg. were used in these studies. In every 
case the dogs were normal before the experiment began. 
All normal dogs can be considered not to have peptic 
ulcers as statistics have shown this to be true. The dogs 
were given the routine kennel care and the majority were 
fed a diet composed of cracker crumbs, ground horse- 
meat, and evaporated, skimmed milk. This diet was of 
a calculated weighed amount knoivn to be sufTiciont to meet 
the caloric requirements of the dog. A capsule containing 
2 gm. of cinchophen, unless otherwise mentioned, was 
given to each animal daily for the first four days of each 
week. On the last three days no cinchophen was given, 
but the usual diet and prophylactic treatment were con- 
tinued. 

Several animals wore used in preliminary studies for 
standardization of the methods of treatment employed. 
These were not included in this report. 

All surgical procedures were performed while the 
anim.als were under surgical narcosis induced by ether, 
and a careful aseptic technic was employed. All dogs 
killed were given a light ether anesthesia and wore then 
bled from the femoral arteries. These and the dogs that 
died were examined completely. Careful gross and micro- 
scopic examination was made of all demonstr.able Icsion.s. 

RESULTS OF MEDIC-AL TREATMENT 

Milk therapy. Two dog.s, averaging 14 kg. in weight, 
were given a diet composed wholly of evaporated skim- 
med milk with a small amount of com syrup added 
for sweetening. Three feedings of an amount exceed- 
ing that which the dog yvould take were given daily'. 
In this way some milk was constantly present for the 
dog to take. If the animal refused the milk it was 
given by stomach tube. Cinchophen was administered 
as mentioned before and the milk was given for thirty 
consecutive d.nys. 

The nutrition of the.se two animals remained exccl- 
ient during this period. One dog gained 1 kg.; the 
other lost 1 kg. They wore killed on the thirty-firf' 
day. In each case a gastric ulcer, which nppeare 
much les.s severe both gro.ssIy and micro.scopically tha 
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FFj. t. Sufcatute ulctr on pjtUrlor w.ill of pylorus vilth 
sjrreurdinp muce!.'!l erosions, posiritle, anrf .1 licitrc) 
osstrie ulcer on Ihr posterior wall hijh In tHp pyloric 
anlrum. 7h's deg was trratc.’j with .s diet of m1|W alone. 

any pf Itin'e .eern in thn c-nntrol prn'.iii fiii’ic.- pi'. ''ll 
cincl.orh'n b'lt I'll pro;.h> I.nctir irtnfmi’n!) wa.- found 
a*. rcfn.n'.y. In ni.o .•iiiini.'i! liun- tMi*. n contpl* tol.v 
I mIinI pa-'.rie tikor Iwatcd on tlic k r ctirv,»tur< 
and pf'drrifT of tim '•tonin'-li \i'ry v.o.ar thi 
ptioric rinp, Ju-t tfii-f rn llu' ;>n^U rht u.i'l. 

and al'p on the nntorior v.';dl dirtril.v tjij-iwiio, v.,n« .n 
:nm!j acuto ulcor stliirh iinoh.ctl t)ic '.iitimiico 1 In 
tho oihrr .nnirn'il thrri’ '.i.'i" .n ‘•m.'ill, Mih.'iriit'* i" rfor.i- 
tinp pyjorjc iilcor loeat-d on tin- i> interior '.v.ill In 
addition. Ihoro '.'.I're a fftv -urroiindinr mtirfn.-jl 
proetrin-!, ,n ^iipI.l depno of r-n^tritir. .and n cotnjdefpiy 
ho.airt! ulcr-r hiph on fho po torior 'A.all »>f tlx- i>\loru>. 
(Fip. I). 

In comp.irieon uith Iho control nnitnnl'. the nnim.aK 
rccrivin? milk F.a\c »vid<r,co of much h --s ro.'.rtioii 
from thf* cinchoplKn. Th" only clinio.al ovidonci " that 
an ulcer w.aa jirf«‘'nl were .a fov,' t.'irry di.arrlie.al •.too]*, 
and ^omitinp. Tin' p.-i'-tritifi. .althoiiph *0 n h- '•cr do- 
yno honpvtr .ai>;M’.artd ne fonn in fhe-o m-pi, hut the 
procc'e FPi n at nocrop'.v v.ae definitfly nctito to "uh- 
aeufe in contract to tin* chronic proci"*'' •'(cn in 
.inimak v.hkii had rcCMkcd n more irritatinp dh-t. 
Tiio ulcer« \%tr.. much < mailer and ('ace more evidenrr 
of hralinp than i*. n'Uialh ‘'■•(n. 

At!:<i!wr poif-dfT'- phci v'UI: c/irf. Fi\(. dop.t aver- 
apinr nppro'cin)n(<-Iy 3.1 kp. in ttcipht wcic pi\.*n a 
modiflid Sippy treatment • An alkaline jwuder of bi*-- 
mulh 'lulicarhonale HO praino; O.Or pin.) and mapnee- 
n pTain.; 0.21 pm ) was' piven at 8:00 nti<I 
lln>0 a. m. and at .'!;.‘10 p. m, A pouder of raiciiini 
Mrbonate fR praimi; 0.5 pm.) and Foditmi Iiicarhonnie 
IG P'rain.*;: 0.1 pm.) tvaa piven at 10:00 a. m. and J.t 
2:00 .and 5:00 p. ni. The 2 pm. capmile of einchophen 
'taa piven at 8:00 a. m. A pan of milk and n.M'Up in 
exceos of the amount de.sired waa p’iven at t);0b a. m., 
12:00 m. and 3:00 p. m.; in addition, a larpe pan of 
tnilk and nj rup avna left in the cape for tlio dop to 
take durinp the nipht if he po de-sired. The pmvder.a 
nnd milk were piven daily. In none of the.ae five caeca 


did a clironic le.aion develop nllhoiip'h a chronic Ic.aion 
did develoji in every nnimal in the control proup. Each 
of fhc":c five nnimala liaii the maun! pmstriti.s durinp 
the fir.at two week*!, hut in the majority thi.a had en- 
tirely' di'.:ippeared hy the thirtieth day. 

At necropay, an entirely normal .'ipjiearinp !!tomach 
wa*. found in two ca.*-!*.!.. In .'i third animal there was 
a .amall {2 mm.) mucosal erosion near the pyloric ring 
and on tlie Ic-ss-er curvature (Fip. 2). In addition, 
(Iierc wa*! n nearly Iicaled erosion on the greater 
curvature. In tiie fourth animal a ratlicr mild difTu.se 
pmstrili® was piei'dit, with a fnv minute erosion but 
no .actual ulceration*!. Tlie fifth dog liad a relatively 
normal stomach, Iiiit a .small, superfici.al, healing 
muco.:il erosion Wiis jiresent on the po'itorior gastric 
wall. The nutritional status of the^e anim.als at the 
time of necropsy was |.\rellenl. Each nnim.al had lo.st 
on an avenip’e of alioiit 1 leg. 

The clinical picture of pvistritis, that is, the tarry 
.stools .ami ecc.nsional vomiting, ns has been .said, dc- 
\elopr<l ,a.i soon but to a less degree in the treated 
animals as in tlx* untreated fcon(rol) animals. In no 
c-ase were we able to produce much more than gastritis 
in any of the treatcil dop'n. In no rase did a .sireable 
.acute ulcer develop and in none wn.s .a chronic lesjon 
.«e<n. The nnimal.s Itib'rated the alk.aline therapy well. 

Gaefrir muriii. Four dogs of an .average weight of 
21 kg, wore gK**n 12 to 15 gm. of gastric mucin mixed 
in iniik at 8:l''(i and 11 '.hO a. m. nnd at 2:00 nnd 5:00 
p. m. d.aity. Two prams of cinchnpiien was ndmini.s- 
tired at .8;00 a m. Tlie regular diet in wliich an ad- 
ditional 1." pm. of mucin li.ad been mi.\ed w.a.s given 
.at !i;00 a. ni. 

In two c.ases the *-tomach :ipjie.ared entirely normal 
at ntcrop y. In die third ease there w-.as a largo, 
chronic, perfoiated gastric ulcer on the posterior w.all 
very near tlx* pyloric ring. Perforation was through 
the gasiridii patic omentum wifli penetration into the 
.siihst.ancc of the liver. In the fourth anima! a large 
chronic ulier was found at necropsy on the posterior 






1,1^ ■"'■su 5 .li erosion ol the letter curv.ature nnd 
nc.arly healed erosion of the orc.ater curv.ature of the 
tlomach of a don treated with alkaline powders nnd a 
milk diet. 
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Fig. 3. Chronic ulcer on the posterior wall and lesser 
curvature of the stomach of a dog treated with gastric 
mucin. 

wall of the lesser curvature near the pyloric ring 
(Fig. 3). 

The sjmptoms of gastritis such as were seen in the 
control group rteveloped in each animal receiving 
mucin. There wa.s more diarrhea in this group, but 
gio'-sly the amount of blood in the stool was much 
less. The animals’ appetites were good for a longer 
period of time and there was less vomiting when mucin 
was gi\en In no c.nse was there any alteration in the 
nutiitional state, and in general the animals given 
mucin uere in a better .state of nutrition than some 
of those in the other groups. Two of the dog.s gained 
2 Kg ; the weights of the other two remained the same. 
The .symptoms of peptic ulcer in the two animals in 
this groiij) in which ulcer developed were less severe 
than in the control group. 

These animals .seemed to enjoy taking mucin and in 
most cases took it voluntarily. On a few occasions, 
however, it was necess.iry to administer it by means 
of stomach tube The two ulcer.s which developed were 
as severe as any in the control group, but in contrast 
there was no microscopic or gross evidence of damage 
to the stomachs of the other two animals in which 
lesions did not develop. 

//isfirfinc monnhiidroclihridc. Four dogs were given 
a daily intramuscular injection of 5 c.c. of a 4 per 
cent solution of histidine monohydrochloride in addi- 
tion to the bland diet previously mentioned. Two 
grams of cinchopheti was administered four days of 
each week. 

In none of these ca'cs was any benefit observed as 
a result of the injections of histidine. A largo, chronic 
peptic ulcer which was grossly and microscopically as 
severe ns any seen in the control group developed in 
each of the four dogs (Fig. 4), Gastritis with clinical 
sjmplom.s developed as early in these dogs and the 
symptoms of ulceration were as severe ns in the con- 


trol group. Their nutritional state was relatively un- 
altered, although three animals lost more than 1 kg. 
in weight. In every case the chronic ulcers were 
located in the pyloric region of the stomach on the 
lesser curvature and posterior w’all. In one case tlio 
ulcer had perforated and there was an associated 
general peritonitis. No local or systemic reactions 
were noted from the injection of histidine. 

We were unable to detect any alteration in the 
course of the development of the ulcer produced by 
cinchophen following injections of histidine. 

Duodenal extract (2). Four dogs of an average 
weight of 21 kg. were given 150 grains (10 gm.) of 
duodenal extract daily. This was divided into three 
doses of 50 grains each and was given in capsules at 
8:00 a. m., 12:00 m. and 4:00 p. m. Two grams of 
cinchophen wore given at 8 :30 a. m. for four days and 
the usual diet was given daily. 

In every one of these cases there was some demon- 
strable lesion of the gastric mucosa, but in no case 
were these lesions as severe as those seen in the con- 
trol group. No stomach was considered to bo entirely 
negative, but one revealed only a rather mild diifuse 
gastritis with multiple small linear erosions. In the 
stomach of a second animal there were multiple, small 
acute ulcers, and a subacute ulcer about 1 cm. in diam- 
eter on tile lesser curvature and posterior wall of the 
stomach near the pyloric ring (Fig. 6). The other 
two animals showed a rather diffuse gastritis with 
multiple mucosal erosions and small acute ulcers. In 
one of these there was a completely healed ulcer on the 
Ic.sser curv’ature, and in the other there was much evi- 
dence of healing but no completely healed lesion. At 
necropsy an increased amount of mucus was found in 
the stomach of each of these four animals. The clinical 
symptoms of gastritis and ulceration appeared as early 
in this group as in the control group but were gener- 
ally much less severe. The nutritional state of these 
four animals remained unaltered throughout the ex- 
periment. 

Those dogs were all somewhat larger than those 
used in the other groups, but chronic lesions developed 
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Fig. 5 Multiple acute and subacute ulcers in the stomach 
of a dog treated with duodenal extract. 


in all animals of similar weight in the control group. 
The increase in mucus in these animals’ stomachs 
seemed to be quite definite, although no actual meas- 
urement was made Frequently the appearance of the 
stomach at necropsy suggested that the animal had 
recently ingested a laige amount of mucin. The toxic 
picture was about the same in these animals as in 
those receiving mucin ; it was more severe than in those 
receiving the alkaline powders and milk diet, but was 
less severe than that presented by animals in the con- 
trol group. It would seem possible that the action of 
the duodenal extract in these animals might have been 
brought about by an increase in the mucus secretion 
of the stomach, which in turn acted as a demulcent 
and prevented much of the acid erosion of the 
damaged mucosa. 


CONTROL GROUP 

Five dogs whose weight varied from 11 kg. to 31 kg. 
were used as controls. These were fed daily the usual 
diet of ground horse-meat, cracker meal, and evapor- 
ated milk and were given 2 gra of cinchophen four 
days of each week. 

Two of the dogs died before the thirtieth day as a 
result of peritonitis from perforated gastric ulcer. 
The remaining three were killed on the thirty-first 
day. In one there was a chronic perforated ulcer on 
the lesser curvature, 1 5 cm. in diameter and approxi- 
mately 2 cm. from the pyloric ring; in addition there 
were several contact ulcers, a large posterior wall 
ulcer in the cardia, and a diffuse mild gastritis with 
multiple erosions. A similarly severe picture was 
found at necropsy in the remaining two cases, a large, 
chronic gastric ulcer located on the lesser curvature 
and posterior wall near the pyloric ring being present 
in each. 

developed as usual from approximately the 
fifth to the twelfth day. The clinical symptoms were 
more severe in this group than in any treated group 
with the exception of those animals receiving injec- 
tions of histidine, and no noticeable difference was 
noted between these two groups. In both these groups 
there was more vomiting, more pronounced tarry diar- 
rhea, a greater degree of anemia and anorexia, and in 
general the animals appeared and acted sicker than 


in any of the other groups. In no case, however, was 
the nutritional state markedly altered, because the 
majoritj' of the animals maintained their original 
weight. 

RESULTS OF GASTROJEJUNOSTOMY 

Anterior gastrojejunostomy was performed on five 
dogs whose average weight was 18 kg. This was done 
by anastomosing the jejunum to the greater curvature 
of the stomach with two and three rows of chromic 
catgut. Clamps were not used. The stoma was made 
about three times the diameter of the jejunum. The 
animals were allowed thiee to four weeks in which to 
recover from the operation and in every case were ap- 
parently in normal condition and had a perfectly func- 
tioning anastomosis before any e.xperimental pro- 
cedures were carried out. The usual diet was given 
daily in addition to 2 gm. of cinchophen, which was 
given on only four days of each week. 

In each case the clinical symptoms of gastritis de- 
veloped, but in no case was a gastric ulcer or gastro- 
jejunal ulcer found at the time of necropsy. These 
symptoms of gastritis were usually as severe as in the 
control group, but at no time did they become as 
severe as those so frequently seen when an ulcer is 
present. The most outstanding symptom was anorexia, 
which developed about the fifteenth day. In these 
cases it was necessary to force feed in the animals. 
If this was done, food was usually retained and at the 
time of necropsy there was very little change in the 
nutritional state of the animals. 

Two of the five dogs died as a result of pulmonary 
infection after the twentieth day of cinchophen ad- 
ministration; in each of these animals there was a 
mild gastritis with a few linear erosions, but no ulcer. 
The stomach, jejunum, and duodenum of two of the 
dogs that were killed on the thirty-first day appeared 
to be entirely normal. The jejunum and duodenum of 



rig. o. oastritis but no ulcer and a negative jejunum and 
duodenum In a dog on which gastrojejunostomy had been 
performed. 
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Fig. 7. Perforated chronic ulcer with multiple acute to 
subacute jejunal ulcers In the stomach of a dog subjected 
to pyloric exclusion. The excluded segment of a stomach 
to the right is negative, the dark discoloration being due 
to bile. 

the fifth animal were negative, but marked gastritis 
with multiple mucosal erosions was present through- 
out the acid-secreting portion of the stomach (Fig. 6) • 
The pyloric mucosa was entirely free from injury. 

Posterior gastrojejunostomy is most frequently per- 
formed in man, but because of the ease of perform- 
ance and a slight variation in anatomy, anterior 
gastro-entcrostomy is usually performed in the dog. 
tVe feel that anterior gastro-enterostoray in the dog 
is equivalent to posterior gastro-enterostomy in man. 
At no time has it been necessary to perform entero- 
anastomosis. On a few occasions, in other experi- 
ments, a reversal of the afferent and efferent loops was 
done, but no differences could be noted. 

THE ACID FACTOR IN THE PRODUCTION OF 
THE PEPTIC ULCER 

We have previously shown that when an isolated 
pouch is made from the fundic portion of the stomach, 
a perforating peptic ulcer develops in the pouch when 
cinchophcn i« administered orally (3, 4 ). These ulcere 
form with greater rapidity than ulcers in the .stomach 
proper. In the majority of .such cn.'^es the ulcer per- 
forated the wall of the pouch and peritonitis developed 
before there was much noticeable damage to the 
.sinmnch proper. This was attributable to the fact 
that there was constantly .some free hydrochloric acid 
pr( sent in the pouch. In addition, there was no alkali- 
nining mechanism, such .as duodenal regurgitation, 
and emptying of the pouch was never complete. 

The .secretion of the pyloric portion of the stomach 
is rlightly alk.alinc in contrast to the .secretion of the 
rest of the .stomach which is acid. More than 90 per 
cent of chronic ulcers produced by the ndministr.ation 
of cinchophcn are located in the p.vloric region. It 
o-ccurred to us that it might bo possildc to exclude this 


pyloric portion of the stomach and then administer 
cinchophen in an attempt to produce a peptic ulcer in 
the excluded segment. If no ulcer developed in this 
segment, a greater portion of the stomach, including 
part of the acid-secreting mucosa, could then be ex- 
cluded in the same fashion. Cinchophen could then 
be administered to these dogs and, if an ulcer de- 
veloped in the excluded portion of stomach, it might 
be said that the presence of free hydrochloric acid was 
essential for the development of peptic ulcers produced 
by cinchophen. 

Anterior gastrojejunostomy was accordingly per- 
formed on sixteen dogs which varied in weight from 
7 to 23 kg. This was done with the same technic as 
before, with the e.xception that the stoma in most 
cases was placed well above the pyloric portion of the 
stomach, and in a few cases was placed at the cardiac 
end of the stomach. The dog was allowed to recover 
completely from this operation and, when it appeared 
normal and had been eating its regular diet without 
distress for some time, a second operation ivas 'done. 
Exclusion of the entire pyloric portion of the stomach 
of eleven of the animals was then performed. This 
was done similar to the method of Devine (1925). In 
the remaining five animals approximately half of the 
entire stomach was excluded in a similar manner. 

After three or more weeks in which to recover each 
of these animals w’as then given a daily dose of cincho- 
phen and the usu.al diet. 

The eleven dogs in which only the pyloric region 
had been excluded were given cinchophen in total 
amounts varying from 10 to 118 gm. over a period 
varj-ing from five to 114 days. The average period 
was forty days, with the average total dose being 01 
gm. of cinchophen. 

There was no gross or microscopic evidence of in- 
jury to the excluded pyloric segment of the stomach 
of these eleven dogs. In four instances a jejunal 
ulcer was located on the posterior wall of the efferent 
loop of jejunum, near the gastro-enteric stoma, and in 
one of these cases the jejunal ulcer had perforated 
and the dog had died from generalized peritonitis 
(Fig. 7). The other seven dogs showed no evidence of 
jejunal ulcer. In ten of the animals there was definite 
gross and microscopic evidence of gastritis and small 
mucosal erosions diffusely scattered throughout the 
.stomach. The eleventh animal in this group showed 
no damage to the g.Tstric mucosa. In no case w.'is a 
definite gastric ulcer present. 



Fig. 8. Two acute ulcers and gastritis In the excluded 
segment of stomach. 
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In every case these cieveii animals nianffosted symp- 
toms of frnstritis in the usual period of time. At 
necropsy Uiis gastritis varied from n mild to n rather 
severe depree, but in the majority of instances the 
gastric mucosa was slightly edematous, with multiple 
linear erosions containing small blood dots and, In a 
few cases, small mucosal ulccralions. 

The five animals in wliich nearly half the stomadi 
had been excluded were given cinchojihon in doses 
varying from 1 to 2 gm. daily for a period varying 
from sis to forty-eight days, an average total period 
of twenty-three days elapsing nnd 25 gm. of the drug 
being the average total dose. .lejunal ulcer devclnjied 
in three of these animabs. Tlie.'-'e ulcers were In the 
same loc.ation ns the jejunal ulcers in tlie previous 
group. In two instances the jejunal nicer had per- 
forated and the animals died from general periioniti.s. 
The remaining two animals which did not have jejiiii.al 
ulcers, died a.s n result of to.vemin. 

In ail five instances there was gastritis similar to 
that de.scrihcd, hut, in addition, the major process wa.s 
in the excluded segment of the stomach. In one animal 
there wa.s a definite gn.slriti.s in fhi.« e.xcluded segment 
■oath two acute ulcers, l cm. in diameter, on the jios- 
Icrior wall in the pyloric mucosa close to if.s junction 
with the acid-secreting muco“a fl'ig. 8), In another 
•anim.al there w.a.s a large amount of bloody mafi'rial 
in the duodenal loop, with dilTusc gnstrili.s of the ex- 
cluded stonincli. Tiiere were multiple oro.sions and 
small ulccration.s throughout this entire segment. The 
excluded portion of the stomach of a third animal was 
filled with Wood clots. Tiiere w;i.s dilTuse gasfriti.« of 
the entire muco.sa with .several .small acute ulcers in 
both the pyloric nnd fundic mucosa of tlii.s scgmcnl. 
In contrast, the stomach proper showed only a mild 
ga.strilis, No jejunal ulcer wa.s pre.senl. The other 
two animals' stomarh.s demonstrated similar pictures, 
and in both casc.s Ihoro was marked gastritis with an 
ns.sociatcd acute ulcerative coiuiition in the excluded 
segment. 

In the majority of tho=e ca.scs in which sonic 
surgic.al procedure wa.s carried out gastriti.s developed 
within the expected period of time. In no case, how- 
ever, was a true peptic ulcer produced in the stomadi 
or duodenum following any of those procedures. In 
seven of the sixteen animals (‘15.7 per cent) in which 
an exclusion opcnilion wa.s performed a jejunal nicer 
developed, but a jejunal le.sion did not develop in any 
of the animals in which only gastrojejunostomy had 
been performed. 


Tlic .symptoms prc.sented by the animals when a ' 
jejunal ulcer developed were the same, but to a more 
severe degree, as those present when a gastro-duo- 
dcnnl ulcer develops. The fact that in all of the 
animabs in wliich some of the acid-secreting mucosa 
was excluded, definite ulcerative damage of the ex- 
cluded mucosa developed would suggest that free 
hydrocliloric acid is essential for the development of 
peptic ulcers produced by cinchophen. The ulcers 
which did develop in the e.vcluded segment of the 
stomneU were always acute to subacute and were much 
less severe than those that developed in unaltered 
stomach.s. This may be due to the le.sscr degree of 
mcclinnicnl irritation to the isolated portion of the 
stomach. 

SUMMARY AND CONCIyUSIONS 

Some benefit was found from a diet of milk alone 
and from the u.sc of a diioden.al extract in the prophy- 
lactic treatment of peptic ulcers produced experimen- 
tally by the admiiiislratioii of cinchophen. Mucin ap- 
peared to be definitely beneficial in some cases but in 
othor.s a chronic ulcer developed similar to those found 
in control animals fed cinchophen without prophylac- 
tic treatment. A chronic lesion w.is not produced in 
the presence of alkali-milk diet therapy. No benefit 
wa.s olwcrvfd from intramuscular injections of histi- 
dine monohydrochlorjde. 

In none of the animals subjccled to gastro-entor- 
ostomy (lid gastric, duodenal, or jejunal ulcers de- 
velop. A jejunal ulcer froquenfly developed, however, 
when pyloric or ga.stric exclusion had been performed. 
No lesions were observed in the isolated pyloric seg- 
ment of the .stomneb, althougli definite ulceration 
occurred when acid-secreting muco.sa was included in 
the isolated portion of the stomach. 

Prom thc.se observations and from studies of 
ga.slric .secretion it would appear that gastric acidity 
is a factor in the c.vporimcntal production of peptic 
iiiccr.s Iiy administration of cinchophen. 
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The Effect of Vitamin D on Intestinal Atony of Rickets* 

By 

LESTER YODER, M.S. 

AMES, IOWA 


I K previous reports (1) from this laboratory on 
studies of the action of vitamin D it was stated 
that intestinal reduction of iron in deficient animals 
was decreased by feeding vitamin D and that the sur- 
face tension of the intestinal juice was also decreased 
by calcifying doses of the vitamin. It appeared as if 
these effects probably could be brought about by anj' 
treatment which would decrease the time required for 
the passage of food through the digestive tract be- 
cause a sharp temporary decrease of reduced iron in 
the feces of rachitic rats could be brought about by 
feeding effective doses of certain purgatives. This 
was consistent with the reports of Menville, Ane and 
IJlackborg (2, 3), who, through the use of barium test 
meals and the roentgenoscope, found a decreased 
motility in parts of the gastro-intestinal tracts of 
rachitic rats. By a similar technique Harris and 
Bunker (4) found more recently that vitamin D de- 
ficient rations caused hypomotilitj' in all parts of the 
ga.stro-intestinal tracts of rats and that supplements 
of the vitamin brought about greater motility. In 
thi.s laboratory similar conclusions were reached by 
employing a different technique in an effort to deter- 
mine the reason for the sudden change in intestinal pH 
and iron reduction produced in rats whenever a 
rachitogenie ration was supplemented with effective 
doses of vitamin D. 

Young rata made rachitic by subsistence on the 
Steenbock ration 29G.5 were placed in individual cages 
and used in some comparisons between animals which 
were fed vitamin D and their litter mates which were 
not fed the vitamin. Vitamin D was added to the 
rachitogenie ration of representative rats of each of 
five litters in the form of Viosterol dissolved in carbon 
tetrachloride. After at least six days of vitamin 
therapy one per cent of lamp black was incorporated 
in the ration of both the deficient and the vitamin 
treated rats. After the rat-s had fa.sted for several 
hours the carbon ration wa.s fed in portion.s at the 
rate of 2 g. per rat at intervals not to exceed the 
ordinary rate of con.sumption of the feed. The time 
of the first feeding of the carbon ration was noted 
and thereafter the time of the first appearance of 
black fites. 

Tlie Vio’.-tcrol consumed varied from 2.2 mg. to 8.8 

•Jw-.! };n. ct tKr lo-*. Arri-a!tar«l r.ir^ritr.fnl SuUon. 

IJ. I53C. 

82 .S 


mg. per rat. From tests with many other rachitic 
rats 2.2 mg. of this preparation of Viosterol barely 
produced a narrow continuous line of calcification. 

The data in Table I show one case in litter 90 where 
one of the 7 rats receiving the vitamin required 
slightly more time for the passage of the carbon than 
any of its rachitic litter mates. This rat would not 
eat regularly. In other experiments with vitamin D 
it was found that some animals finally refused to eat 

Table I 

Effect of the ingestion of Viosterol upon the time re- 
quired for the passage of food through the digestive 
tracts of rachitic rats 


Litter 

No. 

Viosterol coniiumeiJ 
per mt 

Jlnt 

No. 

Time 

hra. 

Areraee % 
decrease 
due to 
Viosterol 

54 

2.2 mr, in 7 dn. 

44D 

8.5 

80 


None 

445 

n.4 




4 If. 

12.4 




447 

10.2 




448 

14.8 


5!> 

2.2 mjr. in 7 d.i. 

451 

7.C 

20 


None 

452 

11.7 




453 

0.25 




454 

0.76 




455 

10.75 


69 

2.R mtr. In 10 <ln. 

471 

O.G 

3T 


None 

457 

15.5 




458 



99 

2.9 me. In 10 dn. 

472 

11.7 

£> 



173 

14.0 



None 

475 

14.0 




475 

15.0 




477 

1S.5 


312 

R.? TT.sr. In P da. 


11.75 

SO 



501 

10.5 



None 

.502 

14.25 




501 

Ifi.25 




504 

14.5 




505 

25.75 
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the ration at the usual rate. Nevertheless, the avernRC 
decrease per litter in time required for the passaRC of 
food through the digeative tracts of the rats due to 
the ingestion of the small amounts of vitamin D was 
2G per cent. Since the larger additions of vitamin D 
to the animals of litter .912 did not induce a propor- 
tionate decrease in the time required for passage of 
the carbon, it seems there must bo a minimal require- 
ment of vitamin D by the digestive tract for a tonicity 
which can maintain cither a decreased inte.stinal 


volume or incre.osed motility. Thus, shorter digestion 
periods induced by tlie ingestion of vitamin D may 
account for the accompanying decreases in the intes- 
tinal reduction of iron. 
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The Effect of Vitamin D on Intestinal Iron Reduction* 

iJg 

LESTER YODER, M..S. 

AGin.'R. lOlVA 


I N feeding e.vporiments with rachitic rat.s it wa.s 
noted in this laboratory that vitamin D cau.sed Iron 
supplements to the rations to pass through the digc.s- 
tivo tracts of the animals in a less reduced state. A 
reason for this action of the vitamin was rccognmed 
when it wa.s found in this laliornlar.v al»o that small 
amount.s of vitamin D caused a sigiiificanl decrease 
in the lime required for the pa.ssage of food through 
the digestive tracts of rachitic rats (1). Apiiarently 
such a change in rate of passage of food prevents a 
ri.«e in inle.stin.al reduction intensities of sufiicient 
magnitude to bring about the conversion of ferric iron 
to the ferrous state. The cfTecl proved to l>e so general 
and so marked that the pos.sibility of its use n.'* a test 
for vitamin D iv.a.s also inve.stigntcd. 

Duo to the relation of oxidation-reduction and acid- 
base system.s such a te.st probably would be a corol- 
laiy of the decrease induced in the pll of the feces of 
racliitic rats foiiowing (he ingc.slion of vitamin D. 
This cITcct on fecal pif was observed by Zuckcr and 
Jlatzncr (2) who proposed and patented it as a tc.st 
for vitamin D. That oxidation-reduction system.s and 
acid-base systems arc intimately related was shown 
by the physico-chemical researches of Clark and co- 
workers (3). 

Bergeim (d, 5) published a method for the evalua- 
tion of intestinal putrefaction which involved the .ad- 
dition of a small amount of hydrated ferric oxide to 
the ration and a .subsequent estimation of the ratio of 
reduced to tot.al iron appearing in the feces. He used 
this ratio ns an index in a study of the ctTccl of 
various conslituent.a of a ration on intc-stinal reduction 
and putrefaction. 

In the work herein reported Bergeim’s index of 
putrefaction or reduced iron determination wa.s u.scd 
in studying the effect of vitamin D upon intestinal 
reduction in rats. For purposes of comparison as 
criteria for ingo.sted vitamin D parallel determinations 

*'"■ F,ipprlmrnt Slotlon, 

SubmUti.! Sfrpt^mber 29, 393G. 


of fecal pH and tests for bone c.ilcification were also 
included. 

METHODS AND RESULTS 
Dclrrtuitintiou of reduced iron. As little as 0.05 gm. 
of intestinal residuum or feces was macerated in a 
short test tube 18 mm. in dinmefer with G c.c. of 12 
per cent hydrochloric acid and lie.ated in a boiling 
water bath for >10 seconds. The solution was then 
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filtered through a long-necked funnel previously fitted 
with rapid filtering ash free 7 cm. filter paper. Two 
c.c. of the filtrate were pipetted into each of two 25 
c.c. graduated cylinders. To one was added dropwise 
about 0.05 N potassium permanganate solution until 
the color no longer disappeared immediately, U.sually 
3 to 6 drops were required. Then to each cylinder 
were added 2 c.c. of 2 per cent potassium thiocyanate 
solution and enough distilled water to bring each to 


quinhydrone electrode and the .saturated calomel elec- 
trode cell and corrected to 25° C. 

The vHavnn effect on intestinal reduced iron. Si.v 
litter-mate rats which had become rachitic on tlie 
vitamin D deficient ration were placed in groups of 
two each and fed, respectively, 0, 5 and 10 mg. of 
V'iosterol per 100 gm. of the ration over a period of 20 
to 30 days. They were then posted one at a time and 
the contents of the ileum, cecum and colon of each 



the same volume .suitable for compari.son in a colori- 
meter. The lower reading of the solution oxidized 
with permanganate divided by the higher reading of 
the unoxidized. multiplied by 100 and .subtracted from 
100 gave the per cent of the total iron which wa.s re- 
duced. This i.s Bergeim's index of reduction. The 
procedure gave for the unfed rachitogenic ration 1.0 
per cent and for the same ration containing added 
vitamin 23 per cent of reduced iron. 

pff was determined roteniiometrie.ally with the 


animal removed to determine immediately the pH and 
per cent of reduced iron. The results were .averaged 
for each group and arc shown in Fig. 1. 

Four rachitic rat.s of another litter were divided 
into two groups, one of which was fed Viostcrol at the 
rate of 10 mg. per 100 gm. of the deficient ration for 
only .3 day.s. Thc.se wore then po.sted and the content.s 
of the lower tracts likewise examined. The averaged 
rosult.s arc shown on the diagram of Fig. 1 ,as lettered 
grapli.o, It and V. 
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The results show tliat intestinal iron reduction rose 
from a small value in the ileum to relatively larpe 
values in the cecum and lower portions of the intes- 
tinal tracts of rachitic rats. Inpc-stcd vitamin D had 
little if any effect on iron reduction in the ileum but 
definitely brought about decreased reduction in the 
cecum, colon and feces. This decrease was the gre-at- 
csl in the feces. That 10 mp. of the Vio.sterol aj)- 
parentiy proiluccd a smaller decrease in intestinal iron 
reduction than 5 mp. is accounted for by the fact that 
thi.s effect of the vitamin, after an extended treat- 
ment such as this, is not const.ant. 

The vitaviit! effect on [teal reduerd iron. In oi-dcr 
to find the effect of the deficiency disease and it.s treat- 
ment with vitamin D upon the iron content of an in- 
vested deficient ration it was desirable to determine 
the per cent of reduced iron in the feces of standard 
rachitic rats during incipient richets and during tre.at- 
ment with various doses of vitamin. Sufficiently large 
do-'cs of vitamin I) would eaiise a ‘‘break” downward 
in a rising curve of per cent of fecal reduced iron. 
The r.ats could then Ive ‘‘line-tested" for bone calcifi- 
c.ation ns usual and a comparison made of the relative 
minimum effective do'^cs of vifamin necessary to c.iuse 
a brc.'ik in the n-duced iron cun-e or a positive calcifi- 
cation in the ‘‘line" te.st. 

Not only determinntinn.s of reduced iron but also 
determinations of quinhydmne electrode potentials 
were made on every sample of feces obtained through- 
out the te.st period. Graphs from the data, being the 
same ns for the frcnl pll change effect, were then 
dirc-ctly companible. 

Chiingcs in focal reduced iron were studi«l in grow- 
ing rats during the entire period of .‘-ntisislenco on 
the Sfecnbock and Rlack ration 20(I.’5 modified to con- 
tain 0.,^ per cent of powdered hydnited ferric oxide. 
The animals weighed about CO gm. when weaned and 
started on the rickets producing ration. All animals 
in c.aeh comparison were fed the .‘■amo amount of 
nation in individu.al wire bottom cages. All test® were 
m.ade on fre.^h fecty obtained by digital pre.'>':nre on 
the colon of the rat^. Representative comjinrisons 
were made from 18 rats or tliri'e litters, I, II and III, 
of six rats each. From one to three days after the 
animals were started on tlie rachitogenic ration 
samples of fcce.s ivere e.xamined at once for effeel on 
quinhydrone electrode potential and for ratio of re- 
duced to tot.nl iron according to the methods already 
described. This routine was repeated every otlicr day 
c-veept Sundny.s on aii rats until the experiment w.ns 
terminated on the tenth day following the first addi- 
tions of vitamin D to tlie diet. The I'Xperimental data 
were thus obt.nined over a period of ff l to 87 day.s. 
Two rnt.s of c.neh litter were fed no vit.nmin and the 
other pair.s of rats were fed the vitamin in the form of 
Viosferol in doses of I.O, I..'). 2.0, -1.0, 8.0 and 10 mg. 
per 100 gm, of ration. re.specliveJy, beginning on the 
23lh or 27tli day of subsi.stcnce on tlie rachitogenic 
ration. The Vio.sterol was a commercial 100 D prep- 
aration which, however, had a lower potency at the 
time it was used in the>-c experiments. 
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The data are shown in the form of a graph for each 
'nninml in Figure 2. Since the voltage of the cell, com- 
posed of the quinhydrone and saturated calomel elec- 
trodes, bears a linear relation to pll, the graphs would 
be the same for both voltage and pH. The graphs 
show true changes in voltage or pll but actual 
changes in nlk.nlinily wore minimized by the graphs 
when high and exaggerated wJicn low. However, it 
should he borne in mind that the values rose from a 
low alkalinity to a higher alkalinity as the deficiency 
diHe.ise progressed in the rats. 

Iron reduction variations were similar to variations 
in pH and showed a rise from low percentage reduc- 
tion to higher more constant v.alues as rickets pro- 
gressed. 

As the do.se of vitamin was progres.sivcly increased 
no ‘‘break.s'' in these gr.nphs duo to the addition of 
Viosterol were noticeable until 2 mg. per 100 gm. of 
ration were administered. Then the pH or voltage 
graphs and iron reduetion graphs both recorded the 
efTccf.s of vit.amin in (ho ration. There was probably 
some effect recorded at the l.,l mg. level by the pH or 
voltage graph. Incrca.sotl dosage did not alter the 
nalnrc of the "bre.nk” much; it merely occurred 
sooner. 

Although the grnph.s clearly .show the pro.senco of 
vitamin D in the diet at 2 and 4 mg. levels, there was 
no evidence of calcification in (lie rachitic bones of 
these animals. The 8 mg. dose gave a narrow con- 
tinuous "line” and Iff mg. a wider line of calcification. 
The changes in fecal iron reduction are quite gener- 
ally of this nature as the application of such graphs 
to tests with many other rats has shown. The de- 
crease in fecal reduced iron has also been produced 
with additions of irradiated orgosterol to the ration. 
Unirradiatod ergostorol has no effect. Therefore it is 
a characteristic clTcct of vitamin D. 


SU.MMARY 

Ry determinations of reduced iron in the feces and 
in various parts of the intestinal tracts of rachitic 
rats it was found that ingc.stcd vitamin D c.'iused a 
distinct decrease in a higli intestinal iron reduction 
characteristic of a rachitogenic ration containing 
added iron. 

Determinations of reduced iron in the feces of rats 
during the onset of rickets .and during vitamin D 
therapy gave variations similar to variations in pH. 
As supplements of the vitamin were increased from 
ineiTective amounts it wn.s found Dint ."ihnrp decreases 
in fecal reduced iron occurred before calcification. 
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SECTION IV — Roentgenology 


The Importance of Preliminary Films in a Routine Examination 

of the Abdomen* 

By 

I. KLEIN, M.D. 

NEW YOKK. NEW YOUK 


P RELIMINARY films of the abdomen are a neces- 
sary aid in diafrnosis, for they may show condi- 
tions %vhich are not evident clinically. They may also 
confirm an uncertain diagrnosis as well as assist greatly 
in determining acute conditions. Indeed, just as at 
the first sign of trouble in the thora.v of a patient, 
chest films arc taken as an efficient method of aiding 
the diagnosis, so preliminary films of an abdomen 
ought to be made as a routine procedure on a patient 
who give.s a history of an abdominal complaint. 

In eiTect, medical literature does offer certain refer- 
encc.s which h.ave already pointed out the value of this 
procedure. However, most of this literature, which 
refers to preliminary films in diagnostic work, relates 
directly to one condition or another in which this 
procedure is helpful, for example, intestin.nl obstruc- 
tion, echinococcus cysts, etc. Two books, recently pub- 
lished. discuss this subject in geneml (1). Still, there 
remains a vacuum in medical literature relative to 
preliminary films in all their possibilities in the diag- 
nosis of abdominal disorders. It is our aim, there- 
fore. to synthesize the research already available on 
preliminary films in reference to only one condition or 
system and to offer a generalized view of the subject 
ns well .as to stress the v.aluc of this method .as a 
routine procedure. 

Great emphasis has been placed on the use of pre- 
liminary film.s in diag'nosing acute abdominal condi- 
tions. Their assist.ance in these conditions is so im- 
portant that most of the literature dealing with the 
subject of preliminary films is in reference to acute 
conditions. Eor e.xample. Singer has publi.shed a series 
of articles, which stress this point. He writes that 
"in connection with acute .nbdomin.nl emergencies the 
roentgen ray finds its greatest field of usefulne.ss in 
perforated ulcers" (2). Kraas m.akcs a similar com- 
ment on preliminary films as they arc used in c.ases 
of intestinal obstruction, "hi jedrm Fall von ziccifcl- 
}ir.ftrm ndtr uii{!r!:!drUm Ilciix mochlc due Rontycn- 
pfnfteii Anfnnhme oliiir Koiitraalmittcl, tromiiglich iti 
rtihaiiler StrUiiun, in n!cn" (.2). Those 

two opinions, selected from many similar sUtements, 
m.ny serve to make clear that the u«e of preliminary 

• t.v«, X'rsjr of D* fJ/Y rr<* Plfho, C»lT J/ew 

Tr-V Ci’r 

f S7. me. 


films, taken in prone, erect and lateral views, in acute 
abdominal emergencies are of unmistakable diagnostic 
importance. 

Moreover, as we have stated, preliminary films arc 
of equal importance in correcting a faulty clinical 
diagnosis of abdomin.al conditions. 

Thus: 

Mr. M., a man of 55 years of age, wn.s roferred to us 
for a roentgen examination of his .spine. Ho had boon 



Plate 1. Film showing air under the diaphragm; result of 
perforated duodenal ulcer. 
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Plate 2. Film showing small bowel distension; result of 
intestinal obstruction. 


complaininp of a se\cre bacl.ocho that lasted for some 
■neel^s. A proliminarj’ film showed that an enlarRed pros- 
tate, which had pre\'iously been diagnosed as benipn hyper- 
trophy, was rnalignant ns there was a metastasis to his 
spine. Later findings confirmed this diagnosis. 

Not only in acute abdominal conditions and in cor- 
recting a faulty diagnosis, as in the case we men- 
tioned, are preliminarj’ films found to be useful. They 
may also show conditions which are not at the time 
evident clinicaiiy. 

In a roentgen examination, which was made of Sir. 
T., a man of over 40 years of age, who had sprained 
his back, we were able to note an adrenal tumor which 
had given no clinical evidence of its presence. It is 
certain, then, that the value of preliminary films of 
the abdomen as a triple aid to diagnosis is vita! in 
various conditions. 

These various conditions, which may be seen and 
diagnosed both as to their nature and location often 
in preliminary films, taken in various positions, may 
be briefly enumerated by us. We shall begin with con- 
ditions of the gastro-intestinal tract. Perforated 
ulcers may very often be diagnosed in preliminary 
films. Medical literature contains some references to 
this subject (4). We shall, therefore, add only a re- 
port of a case as an illustration. 

Mrs. M., age 42, had a pain in her abdomen for seven 
hours. The pain was associated with retching and vomit- 
ing. It was very severe and sharp. There was no history 
”■ attacks. A clinical examination showed a 

rigid abdomen with a marked rebound tenderness. A 
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preliminary film study revealed that there was air be- 
tween the liver and diaphragm, a condition which is char- 
acteristic of a perforated ulcer in the gastro-intestinal 
tract. The patient was operated on immediately. The 
findings were a perforated duodenal ulcer. 

The preliminary film is of equal importance in the 
diagnosis of intestinal obstruction. Ginsberg points 
out that preliminar 3 ' films differentiate between a 
small and large bowel obstruction by showing the 
location of the lesion since small bowel obstructions 
are feathered, serrated and ribbed in appearance due 
to the valvulae conneventes, while large bowel obstruc- 
tions are blunted and there are deeper indentations 
due to haustrations. Preliminary films of the intes- 
tines, then, may show’ not only an obstruction but its 
site as well (5). There is a large volume of medical 
literature which deals W’ith this subject (6). We shall 
cite, nevertheless, a case to illustrate the use of a pre- 
liminary film study in this condition. 

Mrs. A'., age 44, was troubled for three days with 
naucea, constipation and pain in the abdomen. She had 
no relief from enemas. On examination her abdomen was 
not rigid; however, it was tender, and there was visible 
peristalsis over the right lower quadrant near an old scar. 
A preliminary film study showed air in the small bowel 
with a fluid level. The operation disclosed a small bowel 
obstruction caused by adhesions to an old appendiceal 
scar. 

In the diagnosis of gall bladder and liver conditions, 
a preliminarj- film may also be of service. Hydrops 
of the gall bladder, calcified gall bladder, calculi, calci- 
fied liver abscess, and subphaenic abscess may be 
noted occasionally in a preliminary film study. Dr. 



Plate 3. Film showing gall bladder calculi. 
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Plate 4. Film showing ectopic kidney with calculi. 

Arnold described in an article how an echinoccocus 
cy.st of the liver may be disagnosed either from in- 
direct evidence, such as the displacement of adjacent 
organs, and occasionally, from direct evidence pro- 
duced by the calcification of the cyst by the use of 
roentgenography (7). Gall stones may also show up 
on a preliminary film study without the use of a dye 
as in the following case. 

.Ifrs , nge 51, two weeks pre\nous to our examination, 
was troubled by a sticky, scratchy pain in the left upper 
quadrant. She was treated at Harlem Ilospital for pylo- 
ncphritis. Later, .she was transferred to City Hospital. 
An examination showed no masses or rigidity. However, 
there was tenderness in the right upper quadrant anteri- 
orly and posteriorly. A preliminarj’ film study revealed 
Slones in the gall bladder. An operation confirmed the 
diamosts. 

In conditions of the urinary tract .n preliminary 
film may also be of assisf.ancc. Such condition.s .ns 
a stone in the kidney, bladder, calculus, a .stone in 
the ureter, an ectopic ktdnc.v, peri-nephritic abscess, 
tumors of the kidne.v, polycystic kidney.s and tuber- 
culous or calcified kidneys may often be noted in a pre- 
liminary film These cases are useful as ilIu«lr,nliohs 

?!rt C.. are Cl. who bad been delixtrcd thirteen months 
pn\inu"l\ of her fmt haby, was told at the hnspit.nl ten 
r-o! *hs ago that -he had a tumor in the lover abdomen 
whVh was probably an ovarian cyst. However, this quasi- 
tur'or gave ri-e to hilioiis attaci s every two weels with 
pain in lie left -ije brought on by exertion. An cxntni- 
ratien «!.me! .a globnlnr ma-s in the le.'t los’ cr qundr.nnt 
which ixteiddl to the iimhiljens. A v.agin.al exnmm.ntton 
•> av •) nt jj.p ,, fiirnd into the left forqir. 


A flat film was made and revealed an ectopic kidney with 
a dendritic calculus in tlic pelvis. An operation confirmed 
these findings. 

Mr. U., age 41, complained of pain, which had come on 
suddenly, in the right upper abdomen. The pain was in- 
termittent and referred to the right thigh. It was fol- 
lowed by nausea and vomiting but he bad no fever. An 
examination showed no masses, no tenderness and no 
spasms. A flat film revealed a stone on tiie right side. 
An operation gave evidence of a stone in tlie tircter. 

Mrs. T., ago 31, complained of a dull, aching pain at the 
right side below the costal margin. She had suffered 
nausea, vomiting and hematuria for a week. An exami- 
nation of the patient, who was very obese, showed no 
tenderness on. deep pressure in the riglit lumbar area. 
There were no masses felt.. Her tcmpernluie was 102 
degrees. A preliminary film levealed that the left kidney 
was normal, the right kidney markedly enlarged and its 
shadows were very irregular. Tlieio was complete ob- 
scuring of the psoas muscular markings on the right side. 
An operation showed an extensive pcri-nephritic abscess. 

In addition to the conditions, which we have listed 
above, preliminary films show the following: for c.x- 
amplc, enlarged spleen, in gynecological conditions, 
calcified fibroids, ovarian cysts and dermoid cysts; in 
obstetrics, for studies of the pelvic structure (8), ab- 
normal pregnancies and multiple pregnancies as well 
as for normal pregnancies. And finally, to complete 
the list we must include the skeleton and its anomalies 
in reference to .abdominal conditions, tuberculous 
bones, syphilitic bones, Paget’s disease and primao' 
and secondary malignancies and foreign bodies. 

The technique of the preliminary film in i elation to 
foreign bodies is of special aid since patients are often 
unable to remember or do not know that they have 



Pl.sle 5. Film showing obscuring of pso.vs musculature. 
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Plate 6. Fflm showing foreign bodies. 

swalloued a foreiRn body and Ihoir .syniptonis are not 
wtldic.ible clinically. However, preliminary fdnis may 
often hltow She cause of the discomfort and its location 
as in the followinp case: 

.l/i*-" II., oRf li, u psychotic, w.as ndmilled to the hos- 
pital. Pho was complainincr of a saeinal discliarnc. •One 
month Inter rhe was bothered by pain in the rieht lower 
qaadrant. This pain was accoinpanicd by vomilinc and 
loss of appetite. An X-ray evnminalion revealed two 
safety pins and a common pin in her intestines. 

SUMMARY 

Thi.s brief outline of the preliminary fdm in refer- 
ence to various conditions of the abdomen may serve 


to point out the, intrinsic value of this procedure in 
diaRiioslic work. The preliminary film procedure is 
simple, without discomfort to the patient, and is a 
definite aid in diagnosing abdominal conditions which 
are not evident clinically. It may also serve as a 
means of controlling a faulty diagnosis and it can as- 
sist in designating the site of acute conditions. Be- 
cause of this triple function of the preliminary film 
jirocedure, it is to be recommended as a routine pro- 
cedure in all c.ases of abdominal complaints. 
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Carcinoma of the Tail and Body of the Pancreas 

A Roentgenologic Technique for Its Demonstration 

By 

MORni,S A. HERSHENSON, B.S., .M.D. 

PiTTSnUItGII. PENNSYLVANIA 


'T'lIE purpose of 'this communication is to describe 
.a roentgenologic maneuver whicli is useful in 
demonstrating a tumor of the tail and body of the 
pancreas. Tlio nature of tlie tumor, whether it be 
benign or malignant, can then be determined by the 
patient's clinical picture. In order to illustrate the 
UBcfulnc.ss of this roentgenologic procedure, a ca.se i.s 

Submfttod Aufruit 2 ?, 193C. 


cited in whicli the diagnosis of carcinoma of the tail 
and body of the pancreas was established through its 
application. This o.xnmple stresses the aid contributed 
by such X-ray information, since the recognition of 
carcinoma of this portion of the pancreas is only 
seldom accomplished prior to exploratory laparotomy 
or necropsy. 

The pancreas does not lend itself, to X-ray exami- 
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Fig, 1. The filling defect near the lesser curvature of the 
stomach Is produced by the retrogastric mass. This film 
was made with the patient lying prone on the tilt-table, 
Inclined to about 20 degrees from the vertical. 

nation. Its specific density is not much different from 
that of the surrounding tissues; neither is there any 
suitable roentgen contrast material applicable to this 
organ. For these reasons, the gland cannot be directly 
roentgenographod. Perhaps, as by the injection of 
colloidal thorium salts the liver and spleen have been 
visualized, so too, some day a method may be dis- 
covered for rendering the pancreas radiographically 
opaque. But so far, its form may be studied by in- 
direct means only. It can be recognized by such pres- 
sure changes as the pancreas exerts upon the neigh- 
boring stomach, duodenum, or colon, which, in turn, 
can bo readily photographed by filling them with suit- 
able contrast media. 

There are three indirect roentgenologic signs ol 
tumor of the pancreas. The first of these is the ex- 
pansion of the shadow of the horse-shoe curve of the 
duodenum, Carthy (1) explained this as the result of 
tumefaction of the head of the pancreas, for it is in 
close relationship to the mesial surface of the curve 
of the duodenum. Carcinoma in this region, by its 
increasing .size, presses back the duodenum and not 
only widens the "C" curve which the bowel normally 
assumes, but may even compress it. Gutman and 
Jahiel (2) testified to the value of this indirect sign 
.and illustrated it by reporting their case of carcinoma 
of the head of the pancreas, wliich produced a widen- 
ing of the duodenal curve and. in addition, showed in- 
^■asion and stenosis of the duodenum. 

Such obstruction of the duodenum is the second in- 
direct roentgenologic sign of tumor of the pancrea.s. 
This obstruction or parti.al stenosis need not be limited 
to the portion of the duodenum lying close to the head 
of the pancreas. It may occur in the distal part of the 
duodenum, n.s well, if the tumor springs from the ad- 
jacent body of the pancreas. The case reported by 
Vorhaus (3) exemplifies such obstruction of the third 
part of the duodenum, duo to carcinoma of the body 
of the pancreas. 

The third indirect sign is that of extrinsic pressure 
exerted by a tumor of the pancreas upon the adjacent 
portion of the stomach. Such a filling defect of the 
stomach h.as frequently led to the erroneous diagnosis 
of gastric malignancy. The instances reported by 


Scholz (4, 5) are examples. Because of the irregular 
filling defect on the greater curvature, he diagnosed 
carcinoma of the stomach in each of his three cases. 
But postmortem examination showed that this filling 
defect had been produced by extrinsic pressure and by 
adhesions of the stomach to a carcinoma of the tail of 
the pancreas. 

The pressure of the pancreatic neoplasm may not 
bring about a constant filling defect of the margin of 
the stomach. Instead, it may press upon the body of 
the stomach and distort it. In the case to be described, 
no such encroachment upon the stomach was observed 
when the patient was standing erect in front of the 
lluoroscope. Only when some pressure was applied to 
the anterior abdominal wall was there elicited any sign 
of a retrogastric tumor. Similarly, when the patient 
was bent backwards by partially lowering the fluoro- 
scopic tilt-table, there was seen a filling defect of the 
body of the stomach, produced by the tumor in the pan- 
creas. This obseiwation suggested the following roent- 
genographic technique to demonstrate the presence of 
a mass behind the stomach. 

RADIOGRAPHIC TECHNIQUE 

The patient, after ingesting the usual b-arium meal, is 
placed erect against the vertically tilted X-ray table, his 
abdomen against the table top. Under direct fluoroscopic 
control, the table is gradually lowered until a point is 
reached where the stomach is pressed upon by the struc- 
tures lying behind it. These are the spine, the abdominal 
aorta, and the body of the pancreas. Normally, no filling 
defect of the body of the stomach is noted until the table is 
tilted nearly to its horirontnl position. Then one frequently 
secs the familiar localized compression of the middle of the 
stomach ns it crosses the shadow of the lumbar spine. But 
when there is present a retrogastric tumor such ns carci- 
noma of the body of tlic pancreas, then the filling defect 
of the stomach becomes noticeable much sooner. Figure 1 
shows the degree of pressure on the stomach obtained by 
titling the X-ray table about twenty degrees from the 
vortical. At this angle, only a small filling defect is seen 
above the incisurn nngularis. When the table is lowered 
to about forty-five degrees, the stomach is more extensively 
compressed by the tumor of the pancreas behind it, as 
shown in Figure 2. Now, the filling defect c.xtends trans- 



Flg. 2. With the tilt-table Inclined to about 45 degrees 
from the vertical, the retrogastric mass now produces a 
tilling defect of the stomach representing an area of com- 
pression extending towards the pylorus. Its form and 
location suggest a tumor of the tall and body of the 
pancreas. 
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vcrscly toward"; the pyloric end of the stomach. If the 
t.sWc wore to !)e lowered to a honrontal position, with the 
patient lyinp prone upon it, the combined forces of the 
pancreatic tunioi, the nbdommni nortn, nnd the curve of 
the spinal column would then exert .«o much pressure upon 
the stomach as to cause its anterior nnd posterior wails to 
touch, thereby entiioly cxprcssinp the opaque meal from 
it.s middle nnd no lonBcr showinc the extent of the re- 
trognstric mass, Roentdcnolofricaliy, this is ns unde.sirable 
as is the nppearnneo of the fuily filled rtomncli when the 
patient is examined standing in the \erticnl position. 

That the tumor mass producinc the pressure is rc.ally 
cxtra-frastric nnd not a lesion of the mucosa of the stomach 
itself is proven by the presence of uninterrupted lines in 
the gastric mucosal pattern. This, too, c.sn bo revealed by 
the same procedure of tilting the table to the angle where, 
under direct rocntgenoscopic control, there is obtained the 
desired amount of stomach compression necessary to bring 
out these gastric rug.so. The neoplasm of the body of the 
pancreas will now act as the compression device for demon- 
strating the gastric mucosal topography. 

DISCUSSION 

Malignant neoplasm in the liociv and tail of (he pan- 
creas, but not involving the head of this organ, is 
really not rare. In a .serie.s of fifty proven ciisos of 
primary c,srcinoma of this gland, reported by Heck 



Pig. 4. The several small and one large area of metastatic 
carcinoma are seen on the under surface of the liver. 


and Mortimer (6), thi.s location of the growth was 
found neai ly as often as was carcinoma of the head of 
the pancreas. But the clinical recognition of carcinoma 
of the body or of the tail of the pancreas is infrequent. 
Here the neoplasm does not encroach upon the extra- 
hepatic biliary duct.s and docs not produce the obvious 
symptom of iirogressive, painless jaundice, such as it 
frequently docs when involving the head of the pan- 
creas. 

In a recent i.ssue of this Journal, Vorhaus (3) re- 
bates that, after reviewing the literature on the sub- 
ject, he “could not find a single report of the clinical 
and locntgcnologic findings which would enable such a 
diagnosis to be established." The case, which he cor- 
rectly diagnosed as one of carcinoma of the body of 
the pancreas, he therefore believes to be the. first of its 
kind to be reported. If that be so, then the one de- 
scribed here as a jiraclical application of the recom- 
mended roentgenologic maneuver is the second re- 



Flg. 5. The cut surf.sce of the liver shows numerous Islands 
of met.'istatlc carcinoma. 


ported case of carcinoma of the body and tail of the 
pancreas to be recogni/cd by its clinical and roentgen 
pictures. 

CASE REPORT 

The significant points in the history of this sixty-five 
year old while man were severe, sharp pain in the epigas- 
trium, radiating to the left hypochondiium; his preference 
for sleeping in a sitting posture, or, oven better, while 
loaning forward with his head and shouldeis resting on a 
t.nbic, because, in this position, ho had the least abdominal 
pain; the progressive los.s of weight nnd strength; and 
the roentgenologic findings of a tumor mass behind the 
stomach. 

He came to the office two w'ceks after the onset of pain 
in the upper abdomen, and related that food and alkaline 
powders made his symptoms worse. Tiio pain was sharp 
nnd burning in character, nnd would radiate to the left 
hypochondrium. He had discovered that lying on his back 
accentuated the pain, nnd that sitting up or leaning for- 
ward diminished it. Hence, he elected the latter position 
for comfort. Ho would prepare for a night’s sleep by 
pulling an easy chair against a table. Then he would place 
a pillow’ on the tabic, loan forward, and rest his head upon 
it._ In this posture, he could find relief of the abdominal 
pain. There were no other important symptoms. There 
was no nausea nor vomiting, nnd there was nothing un- 
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csual in the character of his stools. Ho had lost fifteen 
pounds in the previous several vveehs. 

With thi.s vveipht lo.ss, the abdomen lent itself to satis^ 
factory palpation. Nevertheless, no pathological masses 
could 1)0 felt at this time. The smooth liver edge was just 
below the right costal margin. Tenderness on moderato 
pressure was elicited in the epigastrium. Nothing unusual 
was observed or heard in the abdomen. There were no 
palpably enlarged lymph nodes in the groins, axillae, nech, 
or supraclavicular regions. The remainder of the physical 
c.xamination brought to light no findings of pathological 
significance pertinent to this case report. 

Of the laboratory studies performed at the office, the 
roentgenologic findings were of the greatest aid in ar^ 
riving at the correct diagnosis. The X-ray revealed an 
area of diminished density in the mid-portion of the 
barium-filled stomach, which corresponded in location to 
the region of epigastric tenderness noted on physical ex- 
amination. Yet no tumor mass could bo palpated, even 
under direct fluoroscopic control. Moreover, this filling 
defect of the stomach was not due to any intrinsic gastric 
lesion, since there was no distortion of the gastric mucous 
rugae. Neither did the defect move along with the stomach 
when the latter was manually displaced. With the patient 
standing erect, the stomach shadow appeared evenly dense 
throughout. But as the tilt-table was inclined, a slight 
negative filling defect appeared along the lesser curvature 
of the stomach, above its incisitra angularis (Figure 1). 
As the tilt-table was brought farther doivn, the defect ex- 
tended over a greater area of the stomach, and pointed 
towards the pylorus (Figure 2). This roentgenologic find- 
ing was interpreted as due to a rotrogastric tumor. Its 
anatomic location and extent led me to diagnose it as a 
tumor of the tail and body of the pancreas, clinically 
malignant. 

The patient's condition became progressively worse. He 
developed more pain; he lost more weight; and he be- 
came weaker. Three weeks after the office examination 
just described, he was admitted to the Montefiore Hospital 
on the service of Dr. L. Wcchslcr. There ho remained 
until his death, sixteen days later. At about the time of 
his admission, the tumor mass noted rocntgenologically 
had so increased in size that it became palpable in the 
upper abdomen. The size of the liver had progressively 
increased also, and its edge was now distinctly nodular, 
lie ne\er sliowcd any obstructive involvement of the biliary 
tract He did not develop jaundice. Two weeks before 
his death, the icteric index was only plus three, and the 
bromsulphotlialein test for liver excretion showed only 
lO'^r of the dye retained in the circulation one hour after 
its injection. His urine was nlway.s free of sugar. The 
blood .sugar was lOS mgm. per 100 c.c., the N.P.N. 32, and 
the creatinine 1.3. Only shortly before his death did the 
N.P.N value rise to .'jO mgm. per 100 c.c. of blood. 

Permission for pnatmortem cramiiwtion was limited to 
the abdomen only. The autopsy was performed by Dr. 
Yaniumian, pathtilogi.st to the Montefiore Hospital. The 
following is a summary of his detailed report: 

1. Adenocarcinoma of the tail of the pancreas with ad- 
vanced d4’gencrativo change.s and fibrosis. 

2. Infiltration of the body of the pancreas by the same 
r.eopl.astn. The head of the pancreas was not involved. 

3. .'.fcta'tatic adenocarcinoma of the liver with chronic 
licpatiti'. 

DISCL'S.srON OF FINDINGS 

In addition to considering the roentgenologic tech- 
nique which aided considerably in arriving at the cor- 
rect diagnosis in tliis c.a.se. it would be well to .stim- 
m.nri-e the other Laboratory testa, and atao the clinical 
symptoms and pby.sical findings wliieb eontriliutc to 
tl’.e rreognilion of carcinoma of the pancroa.s, par- 
ticularly of its f.-iil .and body. 

I- irst is tiie history of pain in the ejiign.striiim, 
.-.ggr.nv.ited by the ingestion of a meal. Engel and 


Lysholm (7) refer to this as the “pancrcatico-solar 
syndrome." They explain that this symptom of pain 
is due to irritation of the coeliac nerve plexus by the 
tumor of the tail and body of the pancreas. The weight 
of the food-filled stomach pressing against the coeliac 
plexus also increases its irritation and so elicits pain. 
Similarly, lying supine, or even leaning baclavards, 
produces pressure against it. This leads to deep-seated 
epigastric pain, which may extend to the back and 
radiate as along the course of an intercostal nerve. It 
may simulate the segmentary pain of radiculitis. Heck 
and Jlortimer (6) also mention the frequency of pain 
radiating to the back when thO lesion is in the body of 
the pancreas. Recently, another illustrative case of 
such “pancrcatico-solar syndrome” was described in 
“Case Records of the Massachusetts Genera! Ilospitnl” 
(8), in which the diagnosis of carcinoma of the body 
of the pancreas was determined at necropsy. 

The physical findings are not typical. Euslerman 
and IVilbur (9) comment on the high incidence of 
palpable tumors in their series of eightj'-eigfit cases. 
Yet the frequent mobility and variation in position of 
Bucii tumors contribute to the difficulty of preoperative 
diagnosis. In the cases of neoplastic involvement of 
the head of the pancreas, this variability in the loca- 
tion of the tumor mass is most pronounced. In the 
instance reported by Hess (10), the tumor mass was 
in the right lower abdomen and freely moveable. On 
the other hand, no tumor may be palpable until re- 
latively late in the course of the disease, as illustrated 
by the case reported here. 

In the light of these rather inadequate subjective 
and objective .signs, it is natural that one should turn 
to the laboratory for some aid. Such laboratory studies 
arc directed to the investigation of this gland’s func- 
tion, and to the demonstration of a tumor in its form. 
The known functions of the pancreas are the libera- 
tion of its endogenous insulin, and the secretion of it.s 
exogenous digestive enzymes. Although the clinical 
deficiency of the former is readily recognized by the 
resulting hyperglycemia and glycosuria, yet such an 
occurrence seldom exists in carcinoma of the pancreas. 
As a rule, the neoplasm does not involve the Islands of 
Langerhans, at least, not until the destruction of the 
gland has become far advanced. The analysis of duo- 
denal contents for the qualitative and quantitative de- 
termination of pancreatic enzymes seems a reasonable 
investigation, but in actual practice “the e.xperience of 
most observers has been that the technical details of 
such methods (of examination) are too complicated 
and the information too meager and unsatisfactory to 
warrant their routine employment" (11). The recent 
studio.s on serum lipa.^e reported by Comfort (12) 
showed positive finding.s in hut fifteen out of forty-five 
in-stances of carcinoma of the pancreas. Hence, this 
examination, too, can be con.sidered of contributory 
value in only about one-third of the cases. 

The remaining laboratory procedure is the scarab 
for tumor change.s in the form of the pancreas. This 
is nccompltahed by the roentgen studies already dc- 
.'cribed in the preceding paragraphs, 

CONCLUSIONS 

1. The roentgenologic examination is a valuable 
Laboratory aid in recognizing a tumor in the body or 
tail of the p.ancrea.s, 

2. The indirect .signs of such a tumor of the p.an- 
cre.as are the expansion of the hor.se-.»hoe curve of the 
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duodenum, obstruction of the duodenum, or a filling 
defect of the stomach produced by pressure of the ex- 
trinsic mass. Such a gastric filling defect need not 
be constant. Sometimes the tumor may not be large 
enough to produce much distortion of the stomach. 
Evidence of this retrogastric mass can then be elicited 
only when aimed pressure is applied to the anterior 
abdominal wall. To obtain such pressure, a roentgen- 
ologic technique is described here. 

The patient, after ingesting the customary barium 
meal, is placed erect against the vertically tilted X-ray 
table, his abdomen against the table top. Under direct 
fluoroscopic control, the table is gradually lowered 
until a point is reached where the stomach is pressed 
upon by the structures lying behind it. These include 
the spine, the abdominal aorta, and body of the pan- 
creas. When there is present a retrogastric tumor, 
such as carcinoma of the body or tail of the pancreas, 
the filling defect of the stomach becomes noticeable 
soon after the table has begun to be inclined. It again 
disappears when the patient is replaced in the vertical 
position. One must also observe the normal gastric 
rugae in this region which indicate that the tumor 
does not involve the stomach itself. 

3. The value of this procedure is illustrated by the 
presentation of a case where its application made pos- 


sible the correct diagnosis of carcinoma of the tail and 
body of the pancreas. 

4. This case seems pertinent for discussion here 
because: (a). This location of the lesion is relatively 
not infrequent; (b). Any such laboratory aid as the 
roentgenologic technique suggested above should be 
welcome, since the recognition of carcinoma of the 
body of the pancreas is seldom accomplished prior to 
exploratory laparotomy or necropsy; (c). This is be- 
lieved to be the second case reported where the clinical 
diagnosis of carcinoma of the tail and body of the pan- 
creas was established on the basis of its clinical and 
roentgenologic signs. 
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SECTION V — Therapeutics 


The Etiology and Therapy of Ulcerative Colitis^ 

By 

ASHER WINKELSTEIN, JM.D. 

NEW YORK. NEW YORK 


TT is not generally realized that ulcerative colitis is 

now a very common disease. We see approximately 
125 cases yearly at Mt. Sinai Hospital. Typhoid fever, 
formerly so prevalent, is now a rarity. The cause of 
this apparent increase in the incidence of colitis Is 
conjectural: (1) if it is related to the tropical dis- 
eases, the marked increase in amoebic and bacillary 
dysentery in this climate may explain it. (2) if it is 
primarily a functional disease, in the sense that neuro- 
genic influences may render the colonic mucosa more 
susceptible to infection, one should point out that all 
of the functional or so-called “diseases of civilization” 
seem on the increase at present. 

Certain features of the clinical course are worthy 
of emphasis. This disease, with its bloody and puru- 
lent diarrhea (rarely constipation) , running a febrile 
(or afebrile) course, is essentially a chronic illness. 
It is characterized, like peptic ulcer, by spontaneous 
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exacerbations and remissions. Recurrences are the 
rule. It is doubtful if a severe case of ulcerative 
colitis, belonging to the group with an undetermined 
etiology, ever recovers and remains well throughout 
life. It is indeed a serious malady. Some years ago, 
in a survey of a 10 year period at Mt. Sinai Hospital, 
I found that the medical mortality was 18% in the 
severe, hospitalized group. 

Under the tei-m “ulcerative colitis” are included 
three groups of patients: (1) those with amoebic 
colitis. (2) those with bacillary dysentery, and (3) 
ulcerative colitis of undetermined etiology. The dif- 
ferentiation of the indeterminate group from amoebic 
and bacillary dysentery is usually an impossible task 
at the bedside or by means of the sigmoidoscopic or 
radiographic evidence. It is a laboratory problem — 
often a very difficult and at times an impossible one 
to solve. Before entering into a further discussion 
of the etiology, a few interesting pathologic and radio- 
graphic features should be mentioned : ( 1 ) secondary 
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polyposis is quite frequent (13%). (2) perforation 
occurs in 3% of the cases. Such perforations are often 
very insidious and always fatal. (3) the sigmoido- 
.'copic, patholofeuc, and radiographic findings fre- 
quently do not correspond with the clinical state. (4) 
it seems probable, but by no means proved, that the 
following forms of colitis; viz., diffuse ulcerative 
colitis, localized ulcerative colitis, ulcerative ileo- 
colitis, regional ileitis, and granulomatous localized or 
diffuse ulcerative colitis or ileocolitis, are all varied 
e.vpressions of the same fundamental disease process. 
We have seen, not infrequently, the transition from 
one of these types to the other in the same case. This 
is particularly true of that type of diffuse ulcerative 
colitis which eventu.ally leaves as a residue, a localized 
granulomatous lesion in the ileo-cecal region. 

While it seems that all these diseases form one 
group, one type may be split off which probably is a 
separate entity, viz., regional ileitis of unknown eti- 
ology. Tills lesion, found by Dr. A. A. Berg in his 
operative material and described by Doctors Crohn, 
Ginzburg and Oppenheimer, is an inflammatory lesion 
involving usually the last 8 or 10 inches of the ileum, 
usually terminating abruptly at the ileocecal valve — 
with some proximal so-called "skip” areas — with 
mucosal ulcerations and marked mural thickening 
(chiefly submucosal fibrosis) — with inflamed lymph 
nodes — and with fistulae and stenoses. Clinically, it 
simulates ileo-cecal tuberculosis, cecal neoplasms, acute 
and chronic appendicitis, ulcerative ileo-colitis, cln-onic 
abscesses with fistula formation, and various degrees 
of intestinal obstruction. It can bo diagnosed by the 
clinical picture plus careful radiographic studies of 
the small intestine. It is not a very rare disease — 
wo have collected approximately 60 cases in Mt. Sinai 
Hospital in recent years. The diagnosis of this dis- 
ease is of groat importance since the complete ex- 
cision of the affected part seems to cure the patient. 

In discussing the difficult subject of the etiology of 
tlie.se ulcerative diseases of the terminal ileum and 
colon, it seems desirable in the present state of know-l- 
edge, to bo very conseiwative and careful in the ex- 
pression of one’s opinions. While ulcerative colitis is 
a fairly definite clinical and pathologic disease picture, 
it is doubtful if it is an etiologic entity. It is chiefly 
because of certain technical difficulties in the labora- 
tory that there exists so much confusion in the dis- 
cu.s.'jion.s of its etiology. 

Our por.sonal experience is that a small per cent of 
typical chronic ulcer.alive colitis cases are instances 
of amoebic colitis. Often it is extremely diflicult to 
find the organism. Also, at times, the therapeutic 
test with emetine and carbarsone fails. Recently, 
using the urinary bladder punch through the sigmoido- 
.seope we have found .amoebae in the biop.sied ti.ssues 
in a few ca-’es in which repeated stool examinations 
were negative. .-Inother group, perhaps 20 per cent, 
which seem to be of unknown etiology are really 
.ipeeific, vir., bacillary dy.-=ontery. In discussing the 
n-lntion of the bacillary dysentery group to the ro- 
m.ainder, that is. tho.se with an indeterminate etiology 
ithe other 7.') per cent), we encounter many difficul- 
!i> «. It should be admitted at once that the chronic 
b.acitlary dysentery resulting from acute epidemic 
h.acillary dysentery may Is- imli.stinguishable from the 
ulcerative colitis sporadically encountered. Although, 
■aft'-r epidemics of b.-icillary dysentery some 2>^ to 5% 


become chronic ulcerative colitis c.ascs (often without 
any evidence of bacillary dysentery except the liis- 
torieal), novertlicless, it does not seem correct to as- 
sume that all, or even a large per cent of the ulcera- 
tive colitis cases of unknown etiology, are chronic 
bacillary dysentery. Even if one would like to feel 
that non-specific ulcerative colitis and chronic bacil- 
lary dysentery are one and the same, the evidence, as 
we shall shortly point out, is lacking for the establish- 
ment of this point of view. 

For several years, under the direction of Gregory 
Shwartzman, Hershberger and Winkelstein (1) have 
been studying the relationship of indeterminate ulcera- 
tive colitis to bacillary dysentery. We studied a con- 
secutive series of cases of sporadic ulcerative colitis 
patients in the wards of the hospital, chiefly in the 
years 1929 to 1933, for dysentery organisms, for dy- 
sentery agglutinins in the blood, and for dysentery 
bacteriophage in the stool. We found that 7 cases 
(11%) of typical "non-specific” ulcerative colitis had 
the organisms of bacillary dysentery in the stools; 
that approximately 20% had agglutinins for dy.sentery 
organisms in a titre above the normal expectancy (the 
normal expectancy of agglutinins for the Flexner 
strain is 1:100, for the Shiga, 1;B0, and for the Sonne- 
Duval, 1:20) in the blood; and that 15 or 36% of 41 
consecutive cases had a bacteriophage in the stool 
specific for one or another strain of the dysentery 
organisms. Forty-five consecutive controls, including 
several miscellaneous diarrheas, did not reveal an 
anti-dysentery bacteriophage in tlioir stools. We con- 
cluded, with considerable caution, that this is sugges- 
tive evidence of a possible relationship in some of the 
cases of ulcerative .colitis to b.'iciilary dysentery. It 
is now necessary to explain why we were so careful in 
our conclusion about this relationship. Wc will first 
point out the diflicultics in concluding from the labora- 
tory data about the agglutinins, bacteriophage and 
even the organism, that chronic ulcerative colitis is 
acute or chronic bacillary dyscnteiy. 

Agglutinins for dysentery organisms, while usually 
not of a very high titre, may occur in the blood of 
normal people. Often exercise, a fever, or an un- 
related disease (for e.xample, typhoid fever), m.ay 
bring out dysentery agglutinins. The mere finding of 
agglutinins in the blood is not diagnostic of bacillar}' 
dysentery. Cross agglutinins from closely related 
b.actoria (B. Coli) may also confuse the .situation. 
Agglutinins may appear .and disappear rapidly, or, 
may appear late, or, may not appear. 

While it is true that a bacteriophage for dysentery 
organisms m.ay appear in the stool in patients ns they 
are recovering from bacillar}- dysentery, this is not 
necessarily associated w'ith the dysentery orgnni.sm. 
A bacteriophage adapted to a Gram-negative organism 
in the gastro-inteslinal tract may ro.adily become 
adapted to .several other organisms of the same group. 

In practically ever}' .stool there may be a weak bac- 
teriophage for the B. Coli. This bacteriophage may, 
at times, become strongly lytic, not only for the 
harbored B. Coli, but also for clo.sely related stock 
dy.suntcr}' organism.'. The mere finding, then, of a 
dy.'cntery bacteriophage in the stools of a patient with 
ulcerative colili.s docs not prove that the patient has 
or has had an infection due to the organisms of bacil- 
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lary dysentery. It may possibly signify such a state, 
or it may signify a different or changed strain of B. 
Coli. Our statistical evidence, i. e. the finding of a 
dysenterj' bacteriophage in a fairly high percentage 
of the cases of ulcerative colitis of undetermined eti- 
ology and not in normal and miscellaneous controls, is, 
however, somewhat suggestive of the dysentery origin 
of the disease but,for the reasons just cited, not con- 
clusive evidence. 

Finally, the strongest evidence comes up for dis- 
cussion, viz., the finding of dysentery organisms in the 
stools. The identification of the organisms requires 
great care. The cultural characteristics alone are in- 
sufficient. In fact, using the cultural characteristics 
alone for diagnosis, one would be forced almost each 
day to report atypical B. Coli obtained from various 
sources (gall bladder, genito-urinary tract, normal 
stools) as dysentery organisms. The agglutination in 
high titre of the organism by specific sera is abso- 
lutely essential for the diagnosis of an organism as a 
bacillary dysentery strain. Not only do these con- 
siderations from the laboratory offer obstacles but 
there are other serious objections to the idea that 
chronic bacillar}' dysentery and ulcerative colitis arc 
Identical. Ulcerative colitis is usually sporadic ; bacil- 
lar}’ dysentery is usually epidemic. Ulcerative colitis 
is almost never encountered as a contact disease ; nor 
do certain geographical localities furnish more cases 
than others. Ulcerative colitis usually begins insidi- 
ously; bacillary dysentery is as a rule acute and 
stormy in its onset. Dysentei-}’ attacks all ages, par- 
ticularly children, while ulcerative colitis usually hits 
young adults. As already pointed out, the pathologic, 
sigmoidoscopic, stool, and radiographic features of 
any chronic ulcerative colitis (amoebic, bacillary, or, 
indeterminate) may be identical although the etiology’ 
differs. This, of course, is probably due to the im- 
portance of the secondary’ invaders in the chronic 
stages of these diseases. 

Our opinion in the matter of the etiology of chronic 
ulcerative colitis may be summarized as follows: (1) 
a small per cent are unrecognized amoebic colitis 
cases. (2) a certain per cent, approximately 20%, are 
instances of chronic bacillary' dysentery in whom 
either the dysentery’ organisms or the secondary in- 
vaders, or both, keep up the disease. (3) the cause in 
the remainder is as yet unknown. What Bargen has 
described is probably a group of secondary strepto- 
coccic invaders. Three theories seem most plausible: 
(1) a primary’ functional (neurogenic) disturbance of 
the bowel and then a secondary infection. (2) the 
mucosa is first sensitized by a transient specific or 
special infection and then local or distant organisms 
or toxins attack the susceptible tissues (Shivartzman) . 
(3) the specific cause, whether bacterial or virus in 
nature, is yet to be discovered. 

We may now leave this discussion of the etiology 
and take up some of the therapeutic measures in the 
group of patients with ulcerative colitis of undeter- 
mined etiology. It is necessary to emphasize that we 
do not know the etiology in this group. Therefore, 
an ideal therapy, based on the cause and mechanism 
involved, cannot be realized. In the light of our pres- 
ent Knowledge, we are forced to conclude that it is 
not an etiologic entity and we must base our therapy 
on the most rational concepts. These we have already 
outlined. 


Some of the fundamental principles of therapy 
which should be kept in mind are : (1) this is a 

chronic disease with sudden spontaneous remissions/ 
and exacerbations. Great care, therefore, must be 
exercised in the interpretation of therapeutic results. 
(2) in view of the close relationship of the vegetative 
nervous system to the alimentary canal, all sorts of 
factors, particularly psychic and reflex, may play an 
important role. (3) in presenting therapeutic studies 
a sharp definition and clear differentiation of the 
group of patients under treatment should be stated. 
Obviously, it is a matter of great importance as to 
whether we are treating mild, moderate, or severe 
cases of ulcerative colitis. The mild cases perhaps re- 
quire only rest, fresh air, sunshine and a good diet, 
i.e. hygienic therapy. In this discussion ■we are con- 
sidering the more severe cases or so-called “colitis 
gravis,” — ^the in-bed, hospitalized group with fever, 
with blood}’ and purulent diarrhea, yvith severe ulcera- 
tion, with advanced radiographic changes, "with emaci- 
ation, anemia, and toxicity. (4) therapeutic results 
which are not intei’preted and presented in the light 
of a complete study, viz., clinical, sigmoidoscopic, stool, 
and radiographic features, are not worthy of atten- 
tion. (5) to claim the value of any single therapeutic 
measure, it must be used in a large group of cases of 
the same type and a striking, sudden, dramatic im- 
provement must take place, yvithin a few days to two 
yveeks, in most of the cases so treated. Otherwise the 
improvement may be merely coincidental. (6) indi- 
vidualization in the treatment, good nursing, thera- 
peutic resourcefulness, excellent clinical judgment, 
and, fine psy’chotherapy are highly desirable in the 
treatment of this disease. 

Having stated most of the fundamental principles 
we may’ now consider separately the various thera- 
peutic measures: 

I. Rest in bed. This must be for a long period. 
Patients and their families must be warned of the pro- 
longed, chronic nature of the malady’. Occasionally, 
in the milder, chronic cases a change from bed to the 
open air and sunshine will produce a remarkable and 
rapid improvement. 

II, Diet. The diet which I have instituted on the 
wards of Jit. Sinai Hospital in the treatment of 
ulcerative colitis is given here. 

DIET FOR ULCERATIVE COLITIS USED IN THE 
JIOUNT SINAI HOSPITAL, NEW YORK CITY 
Breakfast; 

Orange juice or grapefruit juice 
Steived fruit (strained) 

Eggs — soft or hard boiled or poached 
IVhite bread or toast with butter or jelly 
Buttermilk, thin cocoa, or tea. 

Noon Meal: 

Small portion scraped beef or lamb, lamb chop, fish, 
minced yvhite meat of chicken (not fried) 

Boiled, mashed, or baked potato 
Strained asparagus, carrots, string beans, spinach, 
tomatoes, peas 

Stewed fruit (strained), as pears, peaches, apple- 
sauce, ripe banana, custard, junket, jello 
White bread or toast with butter or jelly 
Buttermilk, thin cocoa, or tea 
Tomato juice. 
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Supper: 

Jlilk soup with strained veRetables, or clear soup 

Erks — soft or hard boiled, or poached 

Small portion cream or pot cheese 

Well-cooked cereal with milk and sugar or strained 
vegetable as above 

Stewed fruit (strained), ripe banana, custard, 
junket, or jello 

White broad or toast and butter 

Buttermilk, thin cocoa, or tea. 

It is well-balanced in protein, fat, and, carbohy- 
drate, Milk is usually not well tolerated. Some ob- 
server.s have claimed that there is a primary or 
secondary avitaminosis, or, a "deficiency” state in the 
disease. "While the evidence for this is not strong, it 
seems theoretically desirable to give Haliver Oil, "Vios- 
terol, yea.st, cevitamic acid, ultraviolet rays and cal- 
cium. We have not seen any striking results from 
vitamin-rich foods or the administration of these sub- 
stances, yet wo continue to use them. 

III. Diarrhea. The bowel mo\’ements are actually 
sanguino-purulent discharges rather than diarrheal 
stools. Hence the fallacy of most of the therapeutic 
measures which are directed against true diarrheas. 
Opium is the best drug, particularly when given at 
night to insure rest. Atropine, kaolin, and bismuth 
usually do not help vorj’ much. I have recently re- 
ceived from Dr. A. Koenig, of the Mellon Institute of 
Industrial Research, a vegetable gum rich in bassorin, 
which, taken in the form of a mucilage (a tcaspoonful 
in a glass of water t.i.d.) bv mouth, seems to increase 
the consistency of the stools, and. in some in.stance.s, 
clinical improvement. Substances like carob gum used 
similarly also help but apparently to a lessor degree. 
Often cleansing enemas (normal saline or 1% bicar- 
bonate of soda), heat to the abdomen, and rectal in- 
stallations of warm olive oil (•vvith or without a tea- 
spoonful of bismuth subcarbonatc or subgallate) seem 
of value in the control of rectal discharges, tenesmus, 
or. discomfort. 

rf. Cnlnnie Treatment*!. A. General. The use of 
colonic irrigations, enemas, and rectal instillations is 
of doubtful value. They may .spread infection. Some 
patients cannot tolerate them. Bicarbonate or saline 
enemas as stated may be cleansing and thus lessen the 
discharges. In chronic, .sluggi.sh ulcerative .state.s. 
1 C tannic acid or silver nitrate fl ;5000 or 1 :2000) 
enemas mav stimulate healing. Olivo oil with bis- 
muth subg.allatc ns a rectal instillation may .sooth an 
irritable rectum and .sphincter, 

B. .Antihaeterial. During the bast 2 years wo have 
had some interesting experiences with a new chlorine 
compound. "Acochloramid.” This is an organic chlor- 
amine discovered bv Schmolkes and collaborators (2, 
2. <1), accepted by the Council on Pharmacy & Chem- 
istr>’ f5. G). It is di.stingui.shed from other chlorine 
compounds by the slow rate with which the chlorine 
is liberated, permitting the preparation of stable solu- 
tions which ret.ain active chlorine for considerable 
periods of time, even in the presence of such organic 
matter as pus or fecal matter. The chlorine is liber- 
ated from this compound so .slowly that its solutions 
are odorless and a solution of asochloramid in olive 
oil (1 ;2000) .such as I have utilized in my clinical 
work is applicable to the colonic mucous membrane 
without causing undue irrit-ation. Due to the variety 


of the bacterial flora in the human intestine, antis- 
eptic treatment would seem to have the best chance 
of success if a substance of non-selective bactericidal 
properties is used. Laboratory findings suggest that 
azochloramid should have such an elTcct. 

I have therefore used azochloramid in olive oil 
(1:2000) as a rectal retention instillation (III to VI 
b.i.d.) in 25 cases of indeterminate ulcerative colitis. 
In somewhat more than half of these cases good re- 
sults were seen. Within ten days there was subjective 
and objective improvement Irritation was rarely en- 
countered. In one case, acutely and severely ill for 1 
year, where all other measures had failed, a brilliant 
result was obtained in 2 weeks with the use of this 
preparation. It seems worthy of careful clinical trial. 

"V. Transfusions. The use of fairly large (500 c.c.) 
repeated blood transfusions is perhaps the single most 
important therapeutic measure in this disease. Fol- 
lowing a transfusion, one witnesses occasionally, a 
sudden, dramatic improvement, almost in the nature 
of a crisis. How such a result is brought about is 
only conjectural. Certain human sera may be strongly 
antitoxic to whatever toxins or viruses are responsible 
for the illness. 

"FI. Specific measures. Insofar as the etiology of 
the disease is not definitely established, the seeming 
multiplicity of specific ctiologic factors makes the use 
of more or less specific measures desirable. The 
specific measures may be discussed under the follow- 
ing headings; (a) anti-amoebic; (b) anti-dysentery; 
(c) Bargen’s serum; (d) vaccine therapy; (e) anti- 
toxic B. Coli horse scrum; (f) bacteriophages; (g) 
foreign protein shock. 

(a) Antiamocbic therapy. Even if the organism is 
not found, we, nevertheless, institute a course of anti- 
amoebic therapy. We feel that emetine hydrochloride, 
grs. 1 intramuscularly, daily for 10 days, together 
with carbarsone (0.25 gm. b.i.d for 10 days) is a 
good therapeutic test. Anayodin often causes an in- 
crease in abdominal discomfort and diarrhea and its 
use docs not seem indicated as a ther.apcutic test. (In 
proved amoebic colitis, it seems very’ valuable). _ It 
must be admitted that wo have rarely seen a striking 
result in the cases of undetermined etiology with this 
form of treatment. 

(b) Anti-dysentery measures. "When there is evi- 
dence at hand indicating strongly that the case is 
probably one of bacillary dysentery (i.e., the finding 
of the organism, a very high agglutinin titre, to- 
gether with a potent anti-dysentery bacteriophage), 
poljwalent anti-dysentery serum should be used. _ It is 
necessary to have a serum which is strongly antitoxic 
.and to administer it in very' large doses within a short 
period of time. We have treated some cases in this 
fashion (giving within 3 days 350-400 c.c. of serum 
intravenously in divided diluted dose.s by the drip 
method) and wo have seen some brilliant result:*. We 
have not been impre.=scd with the results of the rcct.al 
instillations of anti-dysentery bacteriophage, Dy.sen- 
tery vaccine and toxin for immunization have not been 
tried. 

(c) Bargen's scrum. It is quite probable that some 
of the streptococcus strains play a role as secondary 
invaders. In view of our experience that large do'*cs 
of .serum seem desirable, it is possible that the use of 
Bargen’s scrum in very large doses intravenou,sly 
might conceivably give better results than we have 
seen in a moderately small scries of cases treated with 
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small doses of Bargen’s serum subcutaneously and in- 
tramuscularly. 

(d) Antitoxic B. Coli horse serum. On finding 
that the B. Coli has a powerful, soluble exotoxin, 
Gregory Shwartzman prepared an antitoxic horse 
serum using pooled strains of B. Coli and B. Coli 
toxins. This serum was strongly antitoxic as meas- 
ured by the Shwartzman phenomenon (35 to 75 
"phenomenon neutralizing" units per c.c.). As men- 
tioned above, the experimental evidence provided by 
the Shwartzman phenomenon points to a possible con- 
certed pathogenic effect of unrelated micro-organisms 
or their soluble toxic products. On the basis of this 
evidence, the idea occurred to me that the colon bacil- 
lus may be a very important primary or secondary in- 
vader in ulcerative colitis and therefore we instituted 
the antitoxic B. Coli horse serum therapy of non- 
specific ulcerative colitis. (This therapy has been re- 
ported (7) elsewhere but a brief resumd will be given 
here) . In the last year and a half 35 cases have been 
treated with this senim.^* Only severe cases with 
toxicity, fever, bloody and purulent diarrhea and 
severely ulcerated bowels were selected for this 
therapy. If careful sensitization tests (conjunctival 
and intradermal) were negative, the serum (350-400 
c.c.) was given, diluted in saline, in divided doses, 
using the slow intravenous drip method, spread over 

to 8 days. Preceding each intravenous injection, 
adrenalin was given. Immediate shock, chills, or 
sharp temperature rises were not encountered. Serum 
sickness occurred 6 to 10 days later. In 28 cases the 
results were strikingly good. In a few days to 2 
weeks the temperature became normal, the stools were 
reduced to 1 or 2 formed movements, the mucosa 
healed, and the patient gained weight. In 3 cases, the 
patients improved after several weeks. In 4 cases, 
there was no improvement. Considering the type of 
case treated, these results are very encouraging. No 
conclusions should be drawn from this about the re- 
lation of the colon bacillus to ulcerative colitis. Inten- 
sive studies are being carried on now in our labora- 
tory by Shwartzman, Hirshberger and myself, on the 
colon bacillus, its toxin, the preparation of new sera, 
the preparation of concentrated sera, and the possible 
specificity of certain strains of B. Coli found in ulcera- 
tive colitis. Immunologic studies with B. Coli toxin 
and antitoxin in animals and humans, in ulcerative 
colitis and other diseases, are also in active progress. 

(e) Vaccine therapy. Our experience ivith Bargen’s 
vaccine and vaccine filtrate is too limited to permit of 
presentation. The results of autogenous vaccines 
which were given routinely in a large number of the 
chronic cases, are difficult to evaluate. From our previ- 
ous discussion of the role of the colon bacillus, it is 
obvious that it may be possible soon with further im- 
munologic studies to quantitatively estimate and in- 
crease the B. Coli antitoxin in patients using B. Coli 
vaccine and B. Coli toxin. This is now being at- 

OD our colitis patients using skin tests and 
the. Shwartzman phenomenon in the estimate of the 
antitoxic effects. 

• While the results of the rectal 

instillation of anti-dysentery bacteriophage have been 
aisappointing,_it is possible that B. Coli bacteriophage 
(perhaps against certain specific strains found in 
Ulcerative colitis patients) may prove more helpful. 
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(g) Foreign Protein Shock. The explanation of 
our success with serum therapy (either anti-dysentery 
or anti-B. Coli) is probably not foreign protein shock, 
since, as already stated, we did not produce shock in 
our cases. We have utilized in a few cases intravenous 
typhoid vaccine to evoke chills and fever, wdthout bene- 
ficial results. We are now undertaking a study of the 
effect of artificial hjqierpyrexia on this disease. 

(h) Surgical therapy. Surgical therapy for ulcera- 
tive colitis is indicated only under certain conditions. 
The indications are, briefly, four: 

(1) for perforation, obviously. 

(2) for localized, hypertrophic lesions which, 
wherever possible, should be completely removed, pre- 
ferably with a preliminary anastomosis (ileo-colos- 
tomy). 

(3) In the acute, septic, fulminating cases with a 
rapid downhill course, ileostomy may prove a life- 
saving measure. The type of case and the time of 
the institution of this form of surgical therapy re- 
quires rare clinical judgment. 

(4) Where severe complications exist in the chronic, 
intractable cases such as strictures, polyposis, peri- 
rectal sinuses and suppuration, peri-sigmoid suppura- 
tion or massive hemorrhages, ileostomy should be in- 
stituted. 

Appendicostomy, cecostomy, ileosigmoidostomy, par- 
tial or complete colectomy may be mentioned only to 
be condemned. The results are poor and the risks too 
great. 

There are also strong obiections to ileostomy. It is 
difficult to decide when to operate. The immediate 
mortality is high and the late mortality is consider- 
able. It does not cure the disease. Even septic at- 
tacks occur in the presence of the ileostomy. In most 
instances, it must be permanent, for, if removed, the 
colitis recurs in a very severe form. A few years ago 
I sent a questionnaire to the leading surgeons and 
gastro-enterologists of the United States concerning 
ileostomy. The answers to the questionnaire giving 
information about 186 cases with ileostomy for ulcera- 
tive colitis bear out the impressions herein stated. In 
those cases — not an inconsiderable number — where the 
lesion is chiefly in the proximal colon (and terminal 
ileum) and where the rectum and sigmoid are normal 
or nearly so, Dr. A. A. Berg has suggested and used 
low ileosigmoidostomy with transection of the sigmoid 
closing the distal end and leading the proximal cut end 
of the sigmoid externally as a sigmoid colostomy. This 
procedure may prove valuable as such or as a pre- 
liminary operation to a later partial colectomy. 

SUMMARY AND CONCLUSIONS 

Ulcerative colitis is now a common disease, char- 
acterized by a chronic, recurrent course. Its clinical 
and pathologic features do not distinguish it from the 
specific colitides. Etiologically, it does not seem to be 
an entity. A few cases are unrecognized amoebic 
colitis. A ^ larger percentage (perhaps 20%) are 
chronic bacillary dysentery. The etiology in the re- 
maining majority is unknown. It may be that the ileo- 
colic tissues rendered susceptible or vulnerable by a 
previous specific infection may be attacked recurrently 
by local or distant bacteria or their soluble toxic pro- 
ducts, or, that the specific causative agent has not as 
yet been discovered. 

In discussing the therapy in the indeterminate 
group the occurrence of spontaneous remissions should 
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always be borne in mind. In considorinu the conclu- 
•sion.s prc.-icntod about specific measures, the exact 
dcfrree and the nature of the illness in the cases under 
treatment should be stated. The most valuable thera- 
peutic measures seem to be; (1) Prolonpcd bed rest. 
(2) a full diet rich in vitamins and mineral.s. f3) 
opium and pums for the dinrrliea. (4) saline, tannic 
acid, and silver nitrate enemas. (6) oli%’e oil and 
Azochloramid rectal instillations. (G) repeated blood 
transfusions. (7) routine anti-amoebic therapy (eme- 
tine and carbarsone) . (8) in proved cases of bacillary 
dysentery, massi^'o doses of anti-dysentei-y serum. 
(9) in the cases of unknown etiolopj', antitoxic B. 
Coli horse scrum (pood results are herein reported 
with this form of therapy). (10) in the chronic, re- 
current cases, active immunization with B. Coli vac- 
cine and toxin in the inlen’al stapes. With reference 
to the surpical therapy, it may be stated that it is 
rarely indicated. In fulminatinp cases or in those 
with severe, chronic complic.ations, ileostomy seems to 


be the best surpical procedure. For ileocolitis, where 
there is eliiefly proxim.al colon involvement, ilcosipmoi- 
dostomy with proximal sipmoid colostomy, pi'elimi- 
nary to subsequent partial colectomy (Berp) seems to 
be a rational operative method worthy of trial. 

In conclusion, we are impelled by our experience in 
recent years to revise our former pessimistic attitude 
concerninp the propnosis in the severe cases of ulcera- 
tive colitis. Usinp the therapeutic measures herein 
de.scribed, there is apparently a decreased mortality 
and an improved clinical course in many cases. 
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SECTION VII — Surgery of the Lower Colon and Rectum 


The Variety and Distribution of Gross Lesions in Lymphopathia Venerea* 
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I N the limited time assipned for this paper, it is 
obviously impossible to go into any large amount of 
detail. In selecting the title “Ljanphopathia Venerea” 
I am usinp one which I consider more appropriate 
than “Lymphogranuloma Inpuin.ale” which unfortu- 
nately has been so often confused with “Granuloma 
Inguinale," a skin disease, and with “Lymphogranu- 
lomatosis,” which is another name for Hodgkins dis- 
ease. 

So much has appeared in literature in recent years 
that I mu.st pn.ss up any historical references, aside 
from the f.act that in 1811 Thomas Copeland suspected 
the venerea! origin of stricture of the rectum, and in 
1839 Chas.saignnc spoke of a “peculiar inguinal node 
infection.” In 1913 Nicholas, Dur.and and F.avrc 
recognized the condition a.s a pathologic entity and in 
1922 Nicholas and Favre first used the name "Lympho- 
granuloma Inguinale” in place of the name "Nichoi.as- 
Favre di-sonsc.'' In 192.3 Wilhelm Frei devised a 
.specific skin te.st for thi.s di.scnse. In 1932 Wolfe and 
Sulzberger suggested the name “Lympbopatbi.a Ven- 
erea" as being do.scriptivo and .avoiding much con- 
fusion in literature. 

Lymphopatbin venere.a is probably ,a di.'casc of 

At'rr.^l Fr4*T-'n cf Ibn? Amfrienn Foelcty, 
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great .antiquity, .and has boon pretty well distributed 
over the world. One cause of confusion has been the 
difference in the manifcsl.ation.s in the male and 
fem.aie. In the male there is a primarj' penile .sore, 
followed by a bubo, which may, or may not suppurate 
following the initi.al lesion. In the female the pri- 
niarv' .sore being situated in the vagina! wall or upon 
the cervix, is r.aroly if ever seen, while the predomi- 
nating pathology is a stricture of the rectum. Thc.se 
difToronces h.avo led us far astr.ay in recognizing these 
two conditions .as one and the same diso.a.se. In our 
e.xperieiicc 90(J of the females are afflicted with rectal 
stricture, while only lOcS involve (ho genitalia and 
inguin.al glands. In the male these figure.s m.ay he 
reversed, but in eitlicr .sox both may exi.st simultano- 
ou.sly. The outstanding factor is also the marked 
difTerenco in the expression of the disease in tlic white 
and the negro races. 1 am thoroughly in accord with 
Ro.sser, who in 1922 strc.sscd the fibro-plastic diathesis 
in the negro race, showing that there was a marked 
tendency of a!! injured and infccteii tissue to de- 
velop thickening, pseudo-elephantiasis and keloidal de- 
generation or formation. Ve.ars .ago I used the term 
“nogromnt.a” in describing this tendency to inflamma- 
tory tumor formation. In the white race wc do have 
stricture formation, loTiertrophies and pseudo or 
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Plate No. 1 


real clephantiases, but the.se conditions are not so 
pronounced as in the nepro race. Intermittent at- 
tacks of lymphedema with much less inflammntorj- 
reaction, seem to be more prevalent. 

In any case and in either race, this disease runs a 
very irregular course, the symptoms and indurations 
subsiding to such an extent that cures liave been re- 
ported, only to have the disease llare-up at varying 
intervals. I am extremely skeptical as to any per- 
manent cure of this disease. Laboratory examination 
of the tissue frequently confuses us with reports of a 
chronic inflammation, lues, or tuberculosis. Two or 
three different reports may bo made upon the same 
tissue by different laboratorie.s, or upon the same 
patient in the same laboratoiy at different periods. 
Fortunately the Frei test will clear uj) the diagnosis, 
although lues, tuberculosis and other diseases may be 
associated. Particularly is this true in the colored 
race, which seems to enjoy acquiring a multiplicity of 
venereal infections. 

As these cases are constantly visiting our clinics, 
persistently hospitalized, and everlastingly in a state 
of poverty, the cost to the community is an important, 
economic factor. As many of them work in restau- 
Kints and kitchens. of private homes, certainly notice 
^ould be taken of. the peril of spreading this infection. 
Our Philadelphia group of proctologists, assisted by 
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some of our urologists and dermatologists, has con- 
tacted about 3G0 cases in four and one-half years. 
Naturally in the proctologic clinic, the majority of 
the ca.ses present the picture of rectal stricture. 90% 
of these are women, but after we interpret the studies 
made by Batson and Nesselrod upon the lymphatic 
circulation of the genito-ano-rectal area, we can see 
how it is possible that both sexes may be susceptible 
to all of the complications possible in this disease. I 
am endeavoring to call attention to the rather bizarre 
pathology. The various expressions of this disease 
may be noted as a bubo which may, or may not, look 
as if it had been operated upon, a urethral stricture, a 
rectal stricture, esthiomene and elephantiasis, multiple 
fistulae, recto-vaginal fistula or any combination of 
these. 

We liave come to tlie conclusion that when we en- 
counter a condition in the genito-ano-rectal area that 
looks like nothing we have seen before, that looks like 
no other disease, that does not even look like itself, 
that we had better perform a Frei test to help clarify 
the diagnosis. 

We know little of the life expectancy of the patients, 
as the Bureaus of Vital Statistics report the deaths 
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due o evcrj’thing except lymphopathia venerea. We 
do ooierve that, wliilo we see many cases from 17 
jcai-s of age and over, the number living after 50 
years is comparatively smali. 

It would seem necessary to attend a few abbrevi- 
ated histories with photographs, demonstrating the 
points stressed in this paper. Necessarily, much de- 
tail must be omitted. 

Plata iVo. 1. G. W., female negress, aged 36, married 
twice; second marriage in 1020. Admitted to our clinic 
November 18, 1935. Present illness: difllcult bowel move- 
ments. She says her constipation began in 1923. Oper- 
ated upon that year in West Virginia for the obstruction. 
Operated again in Philadelphia in 1932; became progres- 
sively worse. Local examination showed elephantiasis of 
the vulva and csthiomene of the peri-anal tissues. Tubular 
rectal stricture of small calibre. Frei test plus 4, Wasser- 
mann negative. Husband examined gave Frei test plus 4. 
He reports a bilateral adenitis in 1927. Patient, G. W'., 
admitted to Graduate Hospital, service of Dr. W. E. Lee, 
December, 1935, for picliminary colostomy. Patient de- 
cidedly anemic and rather bad cardiac condition with blood 
pressure 210/130. Had a preparatory blood transfusion, 
husband the donor, and intravenous glucose injection. Has 
dyspnoea on e.xertion and some edema of the ankles since 
1929. Operation January G. 1930, first stage of Lahey 
method for abdomeno-perincal dissection and double bar- 
relled colostomy. Died January 16, 1930, with complicating 
uremia. Note: Tissue removed from perianal region and 
labia produced a very active antigen. 

Plate No. 2. 13. P., female negress, 23 years old, vvait- 
rtsr. Massive elephantiasis of the labia, mostly on the 
left side, for the past two yc.ars. Frei test plus 4, Wnsser- 
manii plus ■!. Is being treated by the Dcrmantologic 
clinic for lues. Has been married for three years, but be- 
lieves that her infection started at the early nge of 13. 
Has beginning rcct.nl stricture and also some inguinal 
fears on the left side, which she says began with an ab- 
sevs five years ago. We hope to remove this thsue for 
) urpo-r' of producing antigens. 

Plate No. r. P, Y.. female negrc's, 31 years old, single; 
per. ice of Dr. Win. H. Macl.inr.cy, Urology, Pliilndclphia 
General Hospital. Photographed April 30, 193G. First 
noticed ulceration four years ago; apparently healed after 


having some treatment by a private doctor. Tissue broke 
down again in November, 1935, and she was admitted to 
the Philadelphia General Hospital with a note that there 
was ulceration of both vulvne, and the condition was diag- 
nosed as granuloma inguinale. Was given injections of 
tartar emetic and dismissed in Jamiaiy, 193G, apparently 
healed. Wassermann negative. Wc find on furtlier search 
of history from the ward notes, that tlic patient had not 
cntiiely recovered, hut was considered well enough for 
ambulant treatment. Readmitted JInrcli 23, 193G; wound 
broken down; ulceration involves entire recto-vaginal 
septum within one and a half inches of the cervix; also 
the perirectal tissues laterally and posteriorly. Tissue 
indurated. No rectal sphincter nor mucosa remain. Has 
incontinence and a rectal stricture of 8 or 9 caliber. She 
says her rectal bleeding began tliree nnd n lialf years ago. 
Clinically she has destruction of all perianal and peri- 
rectal tissue, ns high as the level of the mid portion of the 
vagina. The ulceration includes tlie deep tissue of the 
entire perineum. She is very anemic; R.B.C. 2,310,000; 
licmoglobin 40?i>. Ulceration is so extensive that compielo 
obstruction is not a clinic.a! symptom. Frei test March 
23, 193C, was positive subject to our’s, inter. Diagnosis was 
made of ly-mphopathia venerea. However, the Urologic 
service believes that in spite of the positive Frei test, the 
original diagnosis of granuloma inguinale is still valid. 
Note; Apparently no biopsy had been done nnd the clinrt 
shows no Donovan bodies liavc been at anytime demon- 
strated. Our query is, how could they ho found without a 
biopsy? Frei test May 2, 393C, was positive with both 
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nntiRtn nnil ntiti^cn from G. W. Comment by 
n/ljr.drr/^b. n jiudcnl on onr service: “Wo Ix-licve tbnt 
,^r bn.« Jyniphopathin vcncrcji. If n biopiy^ is done nnd 
ly.-'.svon IvKlif-s can Iw iicm(m«tratcd, wo think that thir- 
i, a cax’ of double infection, nnmoly lymphopathla vonoToa 
srd trranuloma inpiiinate." 

I'Inti So. i. 'V. J., colored runic, .10 years old, sinKlc, 
liv(d in Philadelphia since birth. Admitted to Philadelphia 
(i,fj*Tal IIo.‘'j)ital, fcn-icc of Dr. Wm. II. Mnekinney, three 
••I nr*: atro. '"‘t'' trranuloma intrninale, nnd apparently h.ns 
iced continuous treatment from that time. Has pained 
jf.T jyiuads fina* admission. Le.sion consists of bilateral 
adenitis, edema and clcphanlinsi.s of the penis, scrotum 
and I'erinetini. Apparently ne/juired infection in 1925. 
While in the hnspitnl condition healed nnd hroke down 
jevifni times. He reports that Iii.s inpuinal pland.s were 
p-rioeesl 15 years apo, which would brinp the date of the 
primary infection to 1921. At the prc.sent time has edema 
and eleph.sntinsis of the .shaft of the penis and a ponernl 
<!,'phantm«i.' nnd fibrosis of the scrotum. Krei test is- 
j)r.«itive and wc feel sure that this is a ea.se of lymiiho- 
pnthin venerea and probably not pranulomn inpuiniilc as 
ijo Donovan bodie.s have been n'ported. 

I'InU .Vrt. J. tv. .1., colored male, -10 years old. .sinple, 
from Undopic Clinic, Philadelphia General llo.spital, Dr. 
Wm. H. .Maekinney. Ca«e demonstrated ns one of pranu- 
hmn inpuinide of the peni.s. Infection acquired in 1932 
ill Unton Koupe. La.; came to Philadelphia General IIo.s- 
pitnl fourteen months apo; diameter of shaft of jicnis at 
that time, four nnd one-half inehe.s. Wnssermnnn ■! plus. 
I’rri test at that time, nepntive, Tlioiisy slioweil no Dono- 


van b-rdic". Patient ivci'ivtsi injections of -alvsrsan stud 
mixed t.reatmenf until tVnfcmiann t>«-.air,e nepative. 
Some improvement after nveivinp tartar emetic injec- 
tions and X-ray irritdiation. Fn’i tc>t positive .■tpri! IG 
19,"C, ami iiDo April 13: nntipens u.'isl polyvidenl No. 2 
and Vann. Kcimrl.s from patholo.pie lab -r.stnry March 12, 
1935, "acute pblepmanous ct Unlit i*- of jicnis'’ nnd .Aitril 9, 
19:15, "chronic hyperplastic Ipnphadcnili-." In spite of 
the fact that no specific picture was shtiwn upui exami- 
n.ation of the ti»sue, wo feel that Ihi' shiuild not Ik* ex- 
pected in the chionie type of Ic'ion: the nrute hul»» proh- 
nhly pivinp us the host picture. With the jKi'iiive I rei 
re.action, the fibrosi? and elephantiasis of tho -haft of the 
penis, nnd elephnntinsi-. nnd cslem.a of the -ciiituin, wvtubi 
make us feel (hat this N siiiely .a ca-e of lyruphop.K’iiii 
venerea. 

SUM. M A 11 Y 

In Mimniinp up. wo simply luill nttention to the iin- 
men.so variet.v of pro.s.s If.sions encouiiiorml .’Uid the 
(HIFiciiUy of (liapnosi.s, Tlte confusion hrlwei'ii pranu- 
loma inpiiinalo nnd tymphopninulomii inpniniile, or 
I> ntphopathia vonerea is* possibly due to the fact that 
many of the.se case.s of lymphojuilhia venerea do im- 
prove .somewhat under injections of l,‘ir{:ir emetic. 
That leaves u.s with only two point.s for .a diiren'iitial 
diapnosis: first, tho pre.seneo 61' Donovon l>tidie*> in 
tis.snes removed, and second, tlie presence or ahsetiee 
of a reaction to the I'rei antipen. U'e believe that the 
antipen is .specific. We al.so believe the Donovon bfxiies 
to he diapno.stic; therefore, should wo find both, tho 
patient must have two disea.ses. 


SECTION IX — Book Reviews 

(Tin'll rcch'on i.s open to conlriOnlions from any medical reader, whether or not a member of the Editorial Council). 


M EDICAI, Cla.s.sics. Williams and Wilkins, Balti- 
more, Md., Vol. No. 1, September, 19:U). Editetl 
by Kmersoii C. Kelly, M.U., Albany Medical Collcpe, 
Medical Classics, while boinp publisheti monthly, is 
not so much a journal us :i Series of small books, each 
more or ic.ss complete in itself. The first i.ssue pre- 
.Hfiit? three of Sir .lames Papot's most important con- 
tnbutioiH to medicine, all printed exactly as written, 
ufth fiicsmilo reproductions of the title papes of oacli 
•artide, .Much hioprnphiral ninlerial concerninp Papof 
is ir.duded. A preface states the natui-e of tho pub- 
lic, ation and pives a forec.ast of subjects to bo treated 
in early ensuinp issues. 

The format and printinp are very attractive and 
iive up to the traditions of the publishers. The ma- 
teria! is e.xtremely inlerestinp to those who h:ive a 
likitiy for historical f.nct. It i.s preeiicted by the re- 
Ufwcr that Meelic.al Classics will meet with oncour- 
sviry •success, 

nenumonl S. Cornell. Fort Wayne. 


Vkiifieian, J’a.^tor and Patiint, by Geo. W. .laeoby, 
M- D.. with an IntrtHluclion by Harlow Brooks, M.D. 
Ih.'Mriheii by Emerson Books. Inc., Xew York. .lune, 
P-*h;. 2.', 2 Price 5:2.00. 

fT''nE author of this liook. a past pre.sidont of 
the Americ.an Neurolopical Association. ha.« at- 
trfr.ptiM to bridpe the apparent pap between moeiical 


science and relipion, and to establish a .sound ba*iis 
upon which the ph>sieinn and the pastor may join 
their etforts for the betterment of the individu.al. not 
only as a patient but aUn a.s a member of the com- 
munity. Hence he devotes .several chapters to .'i some- 
what brief, hut for the purpose, satisfactory outlim* 
of the development of nietlieal science nnd similarily, 
to (he or/pins and developmetil of (he relipiou.s beliefs 
held by the various peoples of the world. Particubr 
emphasi.s is laid on the chanpe.s that have occurre<i in 
personal hypiene and tne.asure.s of health and type of 
medical practice in tho centuries of propix-ss which 
witnessetl the breakinp of the fetters of relipious in- 
tolerance and led to the emancipation of the indi- 
vidual. Haviiip thus established a cnmnioit pround, 
(he author di.scu'ses the major problems ivliich con- 
front both the phy.sicinii and the p.-e<tor in his relation 
to the community. He i.s (piite nuKiern in his lilvra! 
attitude towanls contraception, artificial abortion and 
birth control, and quotes freely from medical and re- 
lipioij.s sources, to maintain hi.s point apain.st Hie iron- 
cl.ad law.s which obtain in Catholic repulalions. 

There are intorestinp chapters on the prohlt-m.s of 
suicide and insanity, divorce, criminality, s!eriii.<ui- 
tion. sex r^jucation. the mentally .«irk, eiith.-in.-isi,-! 
vivisection .and its role in the development of medicine 
and secrecy in niedic.a! ethics. Throuphmit he would 
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like to fstriblish more friemJl.v and cooperative re- 
lations between the physician and the pastor. 

Although the book is somewhat choppy in spots, be- 
cause of attempts to cover too much ground in the 
allotted .space, it is fairly well written and .should be 
of preatcr informative value to the layman than the 
physician. 

Leon Bloch, Chicago. 


Food. Fifnrus and Fifiurc, by Dr. Jacob Buckstein. 

T his .small but concise and well written volume 
come.s at an opportune time. Much i.s being writ- 
ten about the question of weight reduction, mostly by 
individuals who have had no scientific training and 
whoso advice is often not only worthless but actu- 
ally harmful. In this very interesting volume Dr. 
.Tacob Buckstein. a worthy authority, has incorporated 
not only worthwhile advice about foods and reducing 
diets but al.=o diets for gaining weight. The entire 


subject of foods, vitamin.s, minerals, foo<l values and 
the necessary amounts of food for healthy living is 
explained in scientific yet simple language for lay con- 
sumption. 

There are many interesting chapters on the dis- 
covers' and development of meats— vegetables— milk- 
fruits — nuts and beverages. Simple, yet convincing 
and scientific suggestions are made about such debat- 
able subjects as coffee, tea, alcoholics, vegetarianism 
and f.asting. The last one-third of the book consists 
of itemized diets for gaining and losing weight— food 
valuc.s — protein and vitamin contents of specific food.s 
and specific amounts. 

In short, here is a volume of information that can 
be recommended by a physician to his patient which 
not only needs no apologj' but which represents the 
best sound and scientific knowledge on the quc.stion 
of foods and weight reduction. 

Y. N. Levinson, Chicago. 


SECTION Xll—^^The Clinic^^ 


Primary Leiomyosarcoma of the Upper Third of the Esophagus* 

By 

FRANK R. iMENNE, M.D., F.A.C.P.t 
and 

RICHARD F. BIRGE, M.D. 

I-ORTLAND, OREGON 


T H.AT true leiomyosarcomas are rare is attested by 
the fact that Kraufkopf (1) in 1933 was able to 
find only thirty-one recorded cases in the literature. 
One of the least common sites of these tumors is the 
c.^ophagu.s, and a case of leiomyosarcoma of the upper 
one-third of the esophagus, where the musculature is 
predominantly of the striate variet.v, has apparently 
never been recorded. Oddly enough, in two of the 
three reported cases of rh.abdomyo.sarcoma of the 
esophagus, the new-growth occurred in the lower por- 
tion of the esophagus (Wolfensbcrger (2) and Glinski 
(3)). Dvorak (-1) described the only case of rhab- 
domyo'arcoma of the cervic.al portion of the esopha- 
gus. 

The crirliest case of primary Iciomyocarsoma of the 
e'ophagu= is that of Howard (a) who, in 1902, de- 
.■•cribo<i the occurrence of a diffuse infiltrating mas? 
in the distal twelve centimeters of the rsophatrus. 
There were associated ulceration of the c.sophageal 
mucosa and metast.Tses to the stomach and regional 
l>mph node.^. The ne'.v growth w.as a mi.xed cell .sar- 
coma app.'irently divided wholly from the smooth 

rf cf ti'-p UntTrr’lty rf Orryoa MMiea! 

ft F **' ct Or**?"*'. 

l***^'*V-«-li* in thr r*r5*itr. Or»*r'sn. 


mu.scle ti.ssuo of the esophagu.s, and Howard state.s 
that all graduations of cell U'pes, from normal smooth 
muscle cells to the large tumor cells, could be traced. 
Von Hacker (6) reports Eppinger’s case of leiomyo- 
sarcoma of the esophagus, stating that the tumor oc- 
curred as a polypoid mass filling the AWdely dilated 
lumen of the lower end of the esophagu.s. The tumor 
was composed of large, spindle-.shapcd cells Avith intcr- 
Bpersing bands of white, homogeneous smooth muscle. 
There were no metastascs; Recently a third c.'vsc of 
leiomyo.sarcoma of the esophagus as.sociated with a 
di.aphragmatic hernia has been described in the Case 
Records of the M,assachuBctt,s General Ifospitai (7). 
Mallory s.ay.s the tumor mass w'as found in the term- 
inal portion of the esophagus, stopping ab.^olutcly 
short at the cardia. There was mclii.sfn.sis to a group 
of mcdiastin.al l.vmph nodes on the anterior surface of 
the esophagus just behind the pericardium. The his- 
tological de.'cription of the tumor i.s not given. In 
view of the fact that leiomyosarcoma of the upper one- 
third of the esophagus is extremely rare, it .«oems 
justifiable to prc.sonl the following ca.se. 

CASE REPORT 

A white painter, age<l .SS, wa.s admitted to the bospitnl 
on .I.onuarj- 18 . IP.tO. complaining of inability to swallow 
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Fig. 1. Autopsy No. 284-36. Photograph No. 1. Reproduc- 
tion of the X-ray showing the pecuiiar distribution of the 
barium in the esophagus. 


solid food and loss of eighteen pounds in weight in the 
past year. He stated that in 1929 he had first noticed a 
soreness in the right side of his throat, associated with 
some pain on swallowing and with a bad odor coming from 
the mouth. He added that in the past year there was in- 
creased difficulty in swallowing and that for two months 
he had been unable to swallow anything but liquids. For 
some time he had been unable to clear his throat and had 
expectorated small amounts of dark broivn material, but 
there had been no regurgitation of food or blood. The 
past history, except as related to the present complaints, 
was unessential. 

The patient had been seen early in 1935 by Dr. T. M. 
Joyce of Portland, Oregon, when Radiographic studies of 
the esophagus showed it to be dilated above the level of the 
second dorsal vertebra and the patient was noted to have 
difficulty in swallowing barium. An csophagoscopic ex- 
amination was therefore done and a biopsy made. Definite 
malignancy, either an anaplastic carcinoma or possibly a 
sarcoma, was reported by the pathologist. A few days 
later the esophagus was exposed through the neck and 30 
mg. of radium were implanted in the tumor wall and 
allowed to remain for ten hours. There was improvement 
for some time, and the patient had less difficulty in swal- 
lowing. The patient was also stated to have been given 
X-ray treatments by another physician in June, 1935. 

Physical examination revealed a white male weighing 
120 pounds. In the neck there was a sausage-shaped swel- 
ling beginning just below the larynx and extending be- 
neath the sternum. This mass was firm, hard but not 
tender. On the skin surface to the right of the midline 
the healed incision of the previous radium implantation 
was seen. There were no other essential findings on 


physical examination. Laboratory studies showed the 
urine and blood to be negative. The white count rang 
from 9,000 to 11,600, and the neutrophilic forms ragged 
from 85% to 90%. During his stay in the hospitel the 
patient’s temperature ranged from 36.0 to 37.6. Hodio- 
scopic and radiographic studies of the esophagus on Jan- 
uary 23, 1936, showed the barium to spread out in an un- 
usual manner, irregularly filling tbe upper portion of the 
esophagus. A narrowing of the lumen was observed a 
tbe level of the sixth cervical vertebra, not sufficient, how- 
ever. to prevent the rapid passage of the barium to the 
level of the aortic arch where another narrowing was 
seen Between the two constrictions a considerab^ de- 
gree of widening of the esophagus was observed. Below 
the arch, the barium preceded rapidly to the cardiac 
orifice where there was evidence of slight spasm which 
quicklv relaxed, permitting fairly rapid passage of the. 
barium into the stomach. (See radiographic reproduction 
No. 1. Dr. Bloom, V. F., Portland, Oregon). 

Because of rapid recurrence after previous high YOltage 
therapy, irradiation of the tumor mass was not considered 
at the time of entrance. A gastrostomy wap done (Dr. 
Peiffer, G.) on March 9 for the purpose of conserving the 
patient’s strength and for palliation. _ Following the 
gastrostomy the neck was cautiously irradiated, s>Dall 
dosage being employed to prevent edema of the glottis. 
On March 18 the patient complained of pain in the neck, 

. • < A/1 «« fhn rifrht Side. 



Fig. 2. Autopsy No. 28*4-36. Photograph No. 2 illustra- 
ting the massive fungoid growth which occupied the upper 
end of the esophagus, projecting upward into the pharynx. 
Note the base of the tongue at the top of the photograph 
at "T"; the hemorrhagic, necrotic mass at “H.” 
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Fig. 3. Autopsy No. 28-4-36. Photograph No 3 of a sagit- 
tal section made through the tumor mass. “T" tongue; 
“E" probable area of origin of the tumor with extension 
forward Into the trachea; ‘‘H’" hemorrhagic mass projec- 
ting downward In the esophagus. 

Suvoiul days Inter nn nbsco.'ss of the neck was oiienod and 
drained, Followinjr this flaro-up the dy.spha^ria ;^rndunlly 
increased. On .April ID there wa.s considerable bleedinR 
from the thioat, and the patient e.xpired two day.s later. 

A> the autopsii (F.K.II.) the body was .seen to be that 
of nn cnincinted white male. The neck was asymmetrical 
with the presence of a rouRhly nodular swellinR on the 
riitht side, lateral and inferior to nn old healed scar ex- 
tending from the sternal notch upward alone the anterior 
bonier of the ripht .slornocleidoma.stoid niu.'cle. The left 
side of the neck showed .some rather diffuse .swollinfr but 
no other abnormality. The gastrostomy wound was found 
to be normally functional. When the neck was opened a 
mass of e.xtrcniely friable, bloody, necrotic ti.ssue, in which 
were lartre nubbins of whitish tissue, was found in the 
posterior pharynx. (See photograph No. 2). This mass 
was continuous with a larger mass completely occludinp; 
the laryncnpharynx and esophatrcnl lumen. Examination 
of the ma-s revealed it to consi.st of a whitish, firm, papil- 
lomatous growth attached to the anterior wall of the 
phar>nx and to the ripht lateral wall of the o.sophaRu.s in 
Its fir.st 10 cm. (See photojrraph No. ,3). 

There was a Roml deal of hemorrhaftic necrosis in this 
tissue, and an extension of the IiemorrhaRic necrotic tissue 
w.as s|.,.n to almost occlude the larynpcal opening. A 
portion of the growth had nl.so invaded the riftht side of 
tile epurlottis. In the neck hclow the lower end of the 
riirht sternocleidomastoid muscle the abscess cavity men- 
tioned in the clinical history was found to communicate 
with the superior end of the csophnKiis at a point 7.0 cm. 
infenoi to the uvula. The palpable nodule in the neck 
was found to sunouiid the hcmorrhoRic abs-cess cavity 
and to Ih' composed in part of thyroid tissue. The base of 
tile tonpne was uninvolved. There w’ns edema of the 
ylettis with partial closure, althouch a small lumen meas- 
uring 3 inm. in diameter was .seen. There wa.s no direct 
compression of the trachea by the neoplasm, llcncnth the 
pleural .surfac*-s of the liinirs were found whitish, hnrrl, 
discrete nodules averairinc 3 mm. in diameter and a 
few s-imewhnt larRer nodules were found dwper in the 
parenchyma of the lunRs. There were no other evident 
iiietast.ases, 

.tfiVreicnpir rccliojrs taken from variou.s areas of the 
funiond tumor mass projecting into the lumen and invad- 
int: the w.nll of the e-ophaRUs revealed more or Ic.ss com- 
pact areas of cells bavini: spindle-shaped or oval nuclei. 
The cells had in general n dcn*c. lonKitudinnl arranire- 
m-nt. The nuclei were quite lontt but relatively narrow 
and pos-e.«s(Hl rounded ends. They tendeti to stain tini- 
fomly slightly bi.ick. and were Rranulnr. The nucleoli 
wen* r-e! prominent. The cell liound.sries svere not well 
d.-f.ecil. !-ul the stalnins- reaction of the cytoplasm w'as 


pinkish. Mitotic figures were infrequent. The tissue in 
general -was -richly vascular nnd-thcre were many areas of 
hemorrhage throughout it. In certain portions of the 
tumor there was evidence of dissociation of blood pigments 
which were found both intra- and cxtrn-ccllulnrly. In the 
grossly hemorrhagic area there was a recent thrombus 
formation, apparently occurring in a large sinusoidal vcs. 
sel. In certain areas the nuclei were widely separated 
and here there was infiltration of leukocytes, scrum and 
fibrin in abundance. In other areas there was myxomatous 
degeneration. In the more superficial portions of the 
tumor there were necrose.? with heavy depositions of 
fibrin and secondary invasion of polymorphonuclear 
leukocytes. However, the stratified squamous epithelium 
was intact over portions of the tumor except where the 
invasion of polymorphonuclear cells occurred. In some 
areas there was also superficial granulation tissue for- 
mation projecting beneath the cpitlielium, which was 
greatly thinned or eroded. There was no evidence of 
epithelial cell proliferation. The elongated oval to spindle- 
shaped tumor cells of one of the victastatic iwdtilcs iii the 
liinffn were similar in appearance to those in the primary 
tumor. The nucleoplasm was also granular and finely 
stippled. There were no prominent nucleoli and mitotic 
figures were not seen. The nodule, which obliterated the 
atrial openings, was surrounded by histiocytes, monocytes 
and plasma colls. (Sec photomicrograph No. 1). The ap- 
plication of difTcrcntinl stains (van Gicson) revealed the 
predominant cell to lie of the nonstrinted muscle type. 

COMMENT 

Clinically, there were .some unusual feature.? In thi.s 
case because of the unusually high position of the 
tumor miLss. Thus there was associated abscess for- 
mation in the neck with development of a sinus tract 
e.xt ending from the esoplingus through the ab.scc.ss 
cavity to the surface through the operative incision. 
Yet the patient died as the result of hemorrhage from 
a va.scular tumor muss with asphy.\-ia due to aspira- 
tion of blood. Such cases as thi.s can only he dilTer- 
entiated from the more common carcinomas of the 
esophagus by microscopic examination of the Ulmor 
ti.ssue, providtHl representative tissue is secured. The 
chief .symptom in both types of malignancy of the 
e.sophagus is dy.sphagia. and other symptoms are re- 
lated largely to the obstruction. Although the course 
of sarcoma of the e.sophagus is said to be more rapidly 
r.at.nl than carcinoma, the patient’s symptoms began 
with pain on .swallowing, .si.v years before dcatli occur- 



Flg. 4. Autopiiy No. 28-4-36. Photomicrograph No. 1 of a 
metastatic nodule In the lung dlscloclng the characterittic 
cell type at teen In the original tumor. 
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red. The early occui-rence of pain on swallowing in 
this case of course suggests the possibility of early 
diagnosis and possible successful management of a re- 
latively accessible neoplasm of the cervical portion of 
the esophagus, had the patient been seen in 1929. If 
there are any characteristics of sarcoma of the eso- 
phagus which differentiate it clinically from carci- 
noma, they are pain and the prominence of signs and 
symptoms that develop in such malignancies of the 
cervical portion of the esophagus. The only ray of 
hope in these cases, as in malignancy generally, is the 
recognition of the significance of early symptoms and 
the prompt attempt at treatment, for Von Eicken (8) 
believes the slow growing spindle cell sarcomas to be 
operable lesions, and the occasional benign tumors 
causing symptoms may also be removed. 

It need hardly be mentioned that the muscular 
tissue of the esophagus varies in different parts of 
the tube. Within approximately the lower half of the 
esophagus the muscle is entirely unstriated, within 
the second quarier both striated and smooth muscle 
appear, while in the first quarter striated muscle 
almost exclusively is present. The zone of purely 
striated fibers is said to extend somewhat further in 
the longitudinal than in the circular layer, but the 
zone of purely striated fibers within the latter in- 
cludes only about the first 2.5 cm. 

It is therefore not necessary to postulate embryonic 
rests in the upper esophagus to account for the origin 
of the tumor we have described. Nevertheless it is 
possible, as Dvoi’ak (4) believes of the rhabdomyo- 


sarcomas of the esophagus, that the smooth muscle 
sarcomas may arise from undifferentiated mesen- 
chyme displaced when the marked developmental 
changes occur in the ventral floor of the embryonic 
foregut. 

SUMMARY 

The leiomyosarcoma here reported- evidently grew 
slowly and invaded slowl 3 ^ Its extension into the 
trachea anteriorly probably resulted in the implanta- 
tion metastases in the lungs since these secondary 
growths were found in the vicinity of terminal 
bronchi. It was spontaneous hemorrhage from por- 
tions of the vascular tumor, the blood welling up about 
the epiglottis and being inhaled, that caused death in 
this case of an unusual neoplasm in the upper portion 
of the esophagus. 

Foot Note: Published wth the permission of the medical 
director of the Veterans’ Administration, who assumes no 
responsibility for the opinions expressed or the conclusions 
drawn by the writers. 
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Hodgkin’s Disease of the Pei-Epstein Type 

By 

RALPH W. MENDELSON, M.D. 
and 

E. B. ROYER, M.D. 

ALBUQUERQUE. NEW MEXICO 


A CONSIDERABLE literature has accumulated 
with regard to Hodgkin’s disease, but eti- 
ological factor still remains unknown. It would be 
academic to enter into a discussion legaiding e 
various theories advanced nor have we anything new 
to offer in the line of pathology. 

Our patient is of interest irom a diagnostic view- 
point for the reason that it so beautifully illustrates 
the Pel-Epstein type of the disease. This type first 
was reported by Murchison in 1870 and more care- 
fully studied by Pel-Epstein and later by MacNalty, 
who states: 


“Following on a period of low pyrexia, or of normal or 
subnormal temperature, there is a steady rise occupjung 
two or four days to a maximum, which may reach 105 . 
For about three days the temperature rernains at a high 
level, and then there is a gradual fall by lysis occupying 


about three days, and the temperature then becomes 
normal.” 

This course usually is followed bj”- an afebrile period 
of fi'om a few days to one or more weeks when another 
bout of fever manifests itself. This peculiar type of 
temperature cj''cle may be the only manifestation of 
the disease or maj’’ be present with either general or 
local lymphatic enlargement, such as the cervical, 
thoracic or retroperitoneal chain. The case here pre- 
sented is of the latter type, the history being as fol- 
lows. 

CASE HISTORY 

The patient was a white male, age 42, a salesman. His 
father died at the advanced age of 83 and his mother is 
living at the age of 72, and affected with the usual dis- 
abilities of advancing years. There are four living brothers 
who are in good health. There are no sisters/ 

The past history includes the usual diseases of child- 


SxiTsmitted October 11 • li^36. 
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Hodgkin's Disease spleen — Low power. 


hood, typhoid fever ns a youth, tonsilecloniy some few 
years npo and pulmonary tuberculosis (?) diapnosed ten 
j-cars afro, but arrested for the past six years. 

The j))c>.cnt condition first mani/csted itself in the early 
part of .Aupust, 1035, when the patient des-clopcd a re- 
lapsinp: typo of fever, accompanied by chills and free per- 
spiration. The temperature s-aried, daily, from normal to 
102°. There were no other sifirns or sjTnptoms of disease 
and but for the discomfort and weakness incident to the 
continued abnormal temperature, the patient had no com- 
plaints. This state of affairs continued until September 
2; then for three days the temper.ature remained normal, 
but on September 5 the pyrexia returned and the patient 
entered the hospital for observation. 

The examination rovc.alcd a man wciRhinf; 125 pounds, 
S feet, eight inches in height The head (including the 
cars, nose, throat and mouth was negative. The teeth 
were in good condition. The tonsils were absent. The 
lungs were normal on physical c.xamination and the X-ray 
report stated that there was no evidence of recent, or any- 
thing to indicate, active trouble. The cardio-vascular and 
the genito-urinary and neuro-musculnr were normal. The 
skin un< without defect. The urine was essentially nega- 



Hlgh power section from retroperitoneal glands showing a 
few cosinophlles, lymphoid, epithelioid and large multi- 
nuclear cells. Hodgkin's Disease. 

ruled out by careful blood studies. The patient complained 
of no discomfort except such incident to a sudden rise in 
temperature. There were no positive physical findings. 

Stool examinations at this time were negative and sig- 
moidoscopic e.\amination revealed a normal bowel, so far 
as could be obseiwed. Wassermann negative. 

In view of the complete absence of all physical and 
laboratory findings and the suggestive type of tempera- 
ture we made a presumptive diagnosis of Hodgkin’s dis- 
ease of the Pcl-Epstcin tj-pc and requested an X-ray 
examination of the lumbar and pelvic areas in order to 
visualize, if possible, any glandular enlargement. The re- 
port stated that a film taken of the lumbar and pelvic 
areas, with soft technique with the idea of showing up 
soft structure in the abdomen in more detail, showed no 
evidence of pathology. 

Gastro-inicstinal examination was normal except for an 
unusual spotting throughout the colon, which assumed the 
form of linear petechia, best seen through the cecum and 
ascending and transverse colons. The descending colon 
w.as well distended and showed normal markings, but also 
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Temperature Chart, Hodgkin's Disease. Pel-Epstein type. 


tive except for a trace of albumen. The white blood-cell 
count was normal and the dilTcrential count was without 
interest. There were no cosinophiles. Agglutination tests 
for typhoid, p.nra-typhoid "A” and * B" and abortus-meli- 
ten'is all vcrc negative in all dilution'. 

Symptomatic treatment was instituted and the tempera- 
ture deelir.rd to normal on September 11. The patient in- 
rl'ted on returning home on th.at day where be remained 
quite %w!l until September 23. Then he cxpericnccci a 
je-.-ere chill followed by an acute elevation of temperature. 
He rvtarrrd to the ho'pltal and again all laboratory find- 
ir(m were r-gative. Malaria and relapsing fever wore 


considerable linear petechial spotting. This petechial spot- 
ting was reported as indicating an inflamntory condition 
of the colon, but such roentgen observation w,as not in 
accord with the stool and sigmoidoscopic examinations, 
nor did the patient at any time have symptoms of colonic 
infiamm.ation. 

Careful examination for signs of external glandular in- 
\olvcmenl was negative; there was no material for a 
Gordon's test. 

As treatment, we exhibited Fowler’s solution and by 
September 23, the temperature was normal and the patient 
again in'i'ted on returning home. He continued his treat- 
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Miliary Hodokin’s of liver. 


rsrnt for n <hart Imu- tuily. Hi"' condition imprinid nntici • 
tWv. He la.i* tip I'Dtl ntTiund find cnlrrid nrtitily inti" 
th'''Netv Yctr'-t fc'litilir"'. lie rtmnined fnv fn'tii imy 
difsbility mill! IVJirttnrt S, l!''D'. ulun In* nrnin <tpcrl- 
n«d a forre rhtll foDnsvfd liy tin clinrititiii nf trnijn'in- 
tare of 10.'*. Hr r<'urnt'd t'l Hie hfrtpii.'il t otjijdnininn of 
int<r.’’,<c frontal Inailr.rhr nor! luif tllrli'icl!’' jriin-liml. Tin- 
art."! of liter dnllni t'A'" di'timlly inrrr.')'‘Ml, but ti> ttl.nl 
tJict Mtrnt rri'jld smt K' di !crinin>'>l on ncci'iitit of mnrl od 
aW'wiral di'l- n''i'iri. The *pt(<n cmild not U' pnlpntcd 
allfr'jyh al-loniifnil t) mpanltr- did not oVditrraD- 
tiu’lnr'Ot in tbit artn. Tic rxtrmnl clnnd'i were not rii- 
Isrycd, Tlic ;rtt(i'diVr pnidioil/;/ irrrrnti I, the lilpb ttm- 
f'cralurc with r!ii!!« and ronlnni'tl aii'l tin pntiint 

txrirol Kflniary IG. ifev,. 

Tttci previ''.!' to dt.Hli, n aincic |•InInl .npinand in 
thcl'ft irrtiinai rtcinti rnlarrc’l to the * 1 ?" of nn almond. 
An e dry';/ i-tfr rcGin-'trd and iHnnt'-lon iTanfi'il. The 
rcpcri rf J»r, J. K. Von Attn, pathrdi ri»!. fr.Ihiit*: 

"The l>ody I' that of nn adult tnnlc nl^mii IS jentf old, 
5 fret, rix irrhc in l.rielii; wripht nleiiit l-SD pomuh, 
fairly well dotrloytd, but jioorly nWJri'lird. There it dr"’)) 
pt-'i'nil icierif'. There nte rn opcr.-.tivr .rciir.-i. The 
thorax tra* opffrd witl, the titunl lnri*)on. Hoth 
jhiw the ajiir.il r.dhc'iont of nn old ttlbercvilori*; there 
are ter-e ra’cn«>; t<il><'reuh'ti». nodulct in th"’ njux >,n the 
left fide. The reininndrr of the iniltnonnry nrr.i npp" .nra 
normal. Tie he.art an*! pnat tftfle were not ditlurl"efl. 
N'o tridia’tinal yInn'Jf win' iioti'tl. 
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Stetlon from liver— High power Hodgkin's DUc.aBe 


When the nbdoiiieii wii*! npentd the liter exhibited n 
pKiillnr m<iltli'd nppeniitiice .fUKKctlivc of widespread 
miliary, fatty or amyloid ileKencrnlinn. The liver wna 
jrrralty tidanrid. The rphen wn« nhmil twice normal sine 
and ihowed the itnme inliltrative proccf*! rpi tlie liver. The 
pnll Iila'hler wiit pale and contained Tiinctie. Tlie ducts 
were nl! imD-nt, The fra“iro.iiife.tliii!iI tract was normal 
irrotfly tiiroiiplinul. The pancreas appeared to be cn- 
larKni. The S.idneye nppenrrsl normal. 

The main patholory in the abdomen ennsifted of a 
chain of retro-peritonr.'il plnnds which were frreatly cn- 
larfrc*!, fonic !>< int: hen'ccc in sire. Tliere were several of 
thc'e which w( re matted tnpether with loote fibrous tissue, 
Imt the itlainlf themteUcs wen' riuite discrete. A hiliftlc 
nimond •irc'l ylaiid was found in the left croin and re- 
movcil. Pcclion of the reiro.peritoneal irlniids and the 
iiifiiinal chiiid vhow n Hodphin'a di'case. The infiltrative 
'trnts in the iiti r coii'-'rted of depo'-its of the typical tissue 
of Hodehin'r ; the ’•iime war. true of the spleen except the 
rplern showed coiisider.able second.ary infection; the pan- 
cn.as npptansl norinnl except for some round cell in- 
fdlrntii*n. Tlie ndrenni war noniml." 

This jmtieiit beautifnlly illu.strnU's a typical case 
of Jlwipldn's di.spase of Die Pol-Epstein type. Wc do 
nrd fee! that the old pulmonary tuberculosis in any 
way atTecied tbc piclitre. \Ve do fwl that the pre- 
aiimptivc diapnosis was justifasi in view of the com- 
phle Ifich of lalinratory and phy.sical fmdinp.s in the 
pn-ence of the chnrncterislic typo of temperature 
curve. At no time durinp the course of the disease 
were there any unii«ua! pulmon.nry, ynustro-intcsUnal, 
cnnlio-v.nsrular. yenito-urinaro,', neuro-mu.«cular or 
other plyns or .■-jmptonis that miyht not obtain m> tlie 
result of attarlcK of hiyh temperature. The terminal 
jaundice is accounted for by c.xlensivc terminal 
hepatic involvement; this is not .a common findiny. 
The p:itlenl made considerable recovery after each 
perimi of illness. Ho sulTered no pnirilis at any lime 
diiriiiK Ihe rmir.se of bis disen.se. 

The illusi rations aceompanyiny this retmrt are self 
e.xplanatory. Special attention is directed toward the 
liver sections, mt they e.xhihit patholoyy not eommon 
in Ilodykin’s disease. 


ABSTRACTS 


CLINICAL MEDICINE 

KTPrn, ErKiAH F., and Rosrnak, B. D. 
Ml/rtophthinir Aiirmia in <i Cane 0 / 
Carrhinmn of the Stoviaeh. J. 

M. A., Vot. inr, pp. flCJ-OCi, Sept. 

10, 10.1C. 

The U5unl picture of anemia in carci- 
noma of the stomach is of the secon- 
dary type, due to chronic blood loss. In 
ca.ses in which there is a concomitant 
achylia f;astrica there frequently i.s n 
disturbance in hematopoiesis rcsultinfr 
in an anemia of the pernicious type. 

A third type of anemia enfrafres our 
attention at present — a so-called myelo- 
phthisic anemia, hemolytic in nature 
and occurririK in diseases which de- 
stroy bone marrow. .Aletastatic carci- 
noma e.specially from the breast, 
thyroid, prostate or stomach is an oc- 
casional cause of this type of anemia. 
It is characterized by a diminution in 
the red blood cells, low hemoglobin con- 
tent, marked ancsocytosis and poiki- 
locytosis, and a hiRh pcrccntatrc of 
polychiomatophilic cells and nucleated 
forms. Myelocytes are frequently found 
in the circulatinp blood. WauRh claims 
that there is an increased fraerility of 
the red cells. Pepper and Forlcy also 
say that in the terminal stapes there is 
a complete oplasia of the bone marrow. 

The author rejiorts a case treated 
oripinally for influenza and tubercu- 
losis which at autopsy revealed an 
ndenn-enreinomn of the stomach with 
widespread metastasis involvinp the 
bone marrow. The blood picture was 
t>picnl of that described above, except 
tliat the frnpility of the red cells was 
normal. 

Francis D. .Murphy. Milwaukee. 
tlnuDMAN, Lfon 

"Gloss Hemorrhage from Peplie 
('leer — ftn Morhilitg, Mortality 
anti Treatment,^* J, A. M. A.. 
107 :i:.:n-15it, iVoe. 7. toon. 

This studj- is based upon a series of 
I.OS.'I admissions of 800 pntient.s with 
peptic ulcer and it includes a seven 
year perio<I in a charity hospital. The 
rather irresponsible class of patient." 
n.'Tectfsl may account in part for the 
hich incidence and mort.-dity observed 
in ri'pard to (rross heimrrhape, but will 
probably have little bearinp upon the 
other observations noted. 

Grii"« hemorrhape wa« the presen- 
t'np symptom or a development in com- 
plication in .'Is’ per cent of the ca'es 
ni.d of this proup 11.1 jwr cent died of 
e> sanituir.ation nnd an additional 4.9 
per Cl at of conditions n*»ocinted with 
th" blerdinp — in other word" lit per 
F.'il 


cent of those patients havinp pross 
hemorrhape died. Fatal hemorrhape 
usually is caused by ero.sion of a larpe 
artery alonp the posterior wall of the 
first or second portion of the duodenum 
where it overlies the pancreas. This 
is e.xplained by the fact that these 
ulcers are less likely to heal than those 
elsewhere and that with the desruction 
of the duodenal wall the vessel is sur- 
rounded by pranulation or scar tissue 
which has a tendency to hold the artery 
open nnd render its walls less clastic. 

Exacerbation or recurrence of the 
.symptoms of ulcer usually immediately 
precedes the onset of hcmorrlinpe. 
Dietary indi.scrclion or alcoholic in- 
dnlpcncc may have occurred. Nausea 
is the first .system nnd may be followed 
by the vomitinp of blood nnd by fnint- 
iiip. Tnrry stools occur Inter but either 
tarrj- stools or hemntamesis may occur 
alone, or both may occur, whctlier the 
ulcer is in the stomach or duodenum. 
Shock follows severe hemorrhape nnd 
until the fluid volume is replaced blood 
pressure rendinps are more accurate 
than blood counts in estimatinp the 
severity of the hemorrhape. 

While the rule is quite variable, 
tarry stools occur more often nnd 
hemntemesis less often in duodenal 
ulcera. The incidence of press hemor- 
rhnpe reached its peak durinp the 
fifth decade, and the mortality was 
hiphest in the fifth, sixth and seventh 
decades when arteriosclerosis is impor- 
tant. In all fatal cases the hemoplobin 
was below 30 per cent nnd the red 
count less than 2 million. The mor- 
tality rate showed a definite abrupt 
rise after the second hemorrhape, and 
recurrence of hemorrhape is more 
likely after two have occurred than 
after the initial hemorrhape. 

Treatment con.si.sts of absolute men- 
tal, physical, and intestinal rc.st. The 
ji.itient .should be jiut to bed nnd piven 
enouph morphine to accomplish this. 
Atropine should be piven with the first 
few dose.s of morphine to relax the 
mu.scularis and inhibit pnstric ."ccre- 
tion. Blood pressure rendinp nnd fre- 
quent reel counf.s and hemoplobin de- 
termination" should be made. Nothinp 
is piven by mouth except alkaline 
powder.". After blecdinp has stopped 
the Sippy repimen can be instituted. 
Durinp the fir.st 21 or 48 hours paren- 
teral fluid" are withheld. Nothinp is 
piven intravenously except blood which 
probably aids in checkinp hemorrhape 
far more often than it starts bleedinp 
npain. Tr.ansfusion is indic.ated when 
th.e systolic pre."sure i" less than 70 
n.m., the hemoplobin Ic.ss than 40 per 
'cent, or the patient’s pcneral condition 


such that a second hemorrhape would 
probably be fatal. Other coapulants 
or astrinpenta are inclTcctive. Gastric 
Invapo should be cmployecl only when 
the stomach is distended with clots. 
F.nrly .surpery is indicated in those 
patients who continue to bleed or ha\-c 
repented hemorrhape under adequate 
medical treatment ns described. This 
is especially’ true of those in the arteri- 
osclerotic ape. 

.1. Duffy Hancock, I,oui,"ville. 

S.VKf.t, AtnEPT M. 

The Effeein of Cnleiilonn flilin'-y 
Obninirtion on the Slriielnre nnd 
Functions of the Liver. G, 0., 
€0:7,06-00.1, Nor., 1006. 

Accurate c.stimntion of the depree of 
hepatic pntholopicnl nnd physiolopicnl 
chnnpc i.s not alwny.s possible even 
when the duration and relative com- 
pletcnc.ss of the biliary obstruction 
pre.sent in any particular case is 
luiown. Thi.s i.s explained by a number 
of variable factors : the stones may re- 
main latent, doinp dnmnpc but not 
causinp symptoms; in different indi- 
viduals there will bo a difference of 
depree in response of liver tissue to 
injui’y; nnd there is .some inconstancy 
in the interpretation of tests of liver 
damnpe. 

The pntholopieol lesions followinp 
jaundice nnd common duct obstruction 
fall into four proups. In the first proup 
which embraces about two-thirds of all 
the cases, there is a minimal structural 
chanpe nnd only slipht disturbance of 
liver function. The cases present only 
simple uncomplicated biliary obstruc- 
tion, there is a relatively short history 
of biliary colic, the jaundice is slight 
nnd transient the biliary passages arc 
patent, nnd the serum bilirubin de- 
termination nvernpes about 3 mp. per 
100 c.c. 

In the second proup severe nscendinp 
biliary infection plny.s a major part in 
the de.struction of the hepatic paren- 
chyma, there i.s a febrile course, the 
jnundicc i,s deeper nnd more persistent, 
intermittent obstruction is quite char- 
acteristic, the .serum bilirubin varie." 
from 8 to 15, hemorrhapic feature." nnd 
rental in.sufficiency arc common, and 
there is a frequent ns.«ociated pnn- 
rrcntiti.s. 

The third proup .show." an acute or 
subacute atrophy and depeneration of 
the liver, an e.xtreme depree of jaun- 
dice persist." even after the biliary 
colic subsides nnd there is incrcn'i'd 
potency of the biliary pn"snpe", the 
serum bilirubin varies from 15 to 20 
mpm., the hemorrhapic tendency i" 



CONSERVATION OF ESSENTIAL ELEMENTS IN 
PROTECTIVE FOODS 

I. MINERALS 


• Considerable difTercnces may exist be- 
tween the mineral contents of foods from 
both ibc qualitative and quantitative stand- 
points. In fact, variation in mineral content 
has been noted even in the same plant 
variety; such variations being dependent, 
among other factors, upon soil or climatic 
conditions (1). 

A striking example of the influence of one 
of these factors is the relative richness in 
iodine of field crops raised in certain coastal 
regions of this country where the soil is also 
high in iodine. 

From the point of view of those concerned 
with human nutrition, interest in the min- 
eral content of the food supply is usually 
centered around calcium, iron and iodine; 
since it is generally agreed that of all the 
essential minerals, these arc the ones most 
apt to ho inadequately supplied by the 
average varied diet. Conservation of these 
minerals in foods is, therefore, a matter of 
considerable practical interest. 

Unlike the vitamins, minerals arc not lost 
during storage of fruits and vegetables. 
However, solution losses during cooking 
may bo severe, due to the fact that most 
minerals, as they occur in the jilant, are 
.soluble, or at least are extractable, by the 
rvaler in tvhich they arc cooked. For ex- 
ample. cabbage cooked by the usual home 
method has been shown to lose from 21 to 


72 per cent of its calcium (2) . 

As exemplified by these studies, solution 
losses of minerals in leafy vegetables are 
usually high. Losses in vegetables as a class 
arc not, hoAvever, so excessive, as indicated 
by an average reported loss of 19.5 per 
cent of the calcium in seven common vege- 
tables (3). 

The average decrease during cooking in the 
ash content of five common vegetables has 
been found to approximate 37 per cent (4) . 

\fTiilo the extent of mineral loss during 
ordinary home cooking methods w'ill vary 
with the parlieular clement under consider- 
ation ns well as the food in which it is con- 
tained, sufficient evidence is at hand to in- 
dicate that such losses may be considerable. 
It is further apparent that discarding the 
cooking water— the usual home practice- 
entails a loss of valuable, essential mineral 
components of food. 

Modern practice in commercial canning 
goes far in preventing these solution losses 
of minerals. Canned foods are cooked by the 
heal process accorded them rvhile still con- 
tained within the hermetically sealed can. 
A minimum of water is used which also 
remains within the can, conserving for the 
consumer’s use those extractable essential 
mineral elements which may be lost to the 
cooking water during home preparation of 
market varieties of foods. 


AMERICAN CAN COMPANY 


230 Park Avertue, New York Cily 


CO 19)6 J Nutrition 11, 55. 


(019)6 j liomercon 28,18 
1925 IbiJ, 17.265 




19)5 J Home Tcon 27. 376 
1917 Amcf J D^^ Child, 14, 34 


'J his I < thr tuvnticth in a series of nwruhly articles, tchiclt u ill summar^ 
fzCy for your cotuvnicncc, the auiclusintis about axnnrd foods which au- 
thorities in nutritional research have reached. IT'e uant to male this 
scries valuable to yvu, and so iix? ask your help. IP'ill yon tell ns on a 
post card addreswd to the Arnertcon Can Company, New York, N, V., 
nhai phases of canned foofls Inonlcdge are of greatest interest to yon? 
^oiir suggc'^tions uill determine the subject matter of future articles. 



The Seal of Acceptance denotes that 
the Btotements in this advertisement 
are acceptahir to the Council on Poods 
of the American Medical Association. 


Amekicak Journal of Digestive Diseases and Nutrition 


H5G 


marked, and hepatic insufficiency is 
apparent. 

The fourth group is charactcrizorl 
hy either advanced iicpatitis with be- 
ginning fibrosi.s or by the development 
of actual cirrhosis. They develop in 
individuals having intermittent and in- 
complete obstruction over a long period 
of time, the jaundice is slight and con- 
stant, the liver and spleen firm and 
enlarged, but hep.atic insufficiency and 
cholemic bleeding not so common ns 
might bo expected. These four groups 
are not .so clear-cut as dc.scribed and 


combination forms are often present. 

In the latter three groups where 
there is more or less serious liver 
damage the metabolic functions as a 
rule are not greatly disturbed. Esti- 
nmtion of damage must therefore bo 
based upon other functions; the excre- 
tory, the detoxifying, and the manu- 
facturing function. Diminished excre- 
tion is evidenced by high readings for 
scrum bilirubin and increased urobili- 
nogen in the urine. The detoxifying 
function is tested by the amount of 
elimination (in tbe urine) of hippuric 
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acid following the ingestion ot sodium 
benzoate. An elimination of lcs,s than 
60 per cent is significant provided renal 
function is apparently normal. The 
manufacturing function is concerned 
with the formation of the blood pro- 
teins, fibrinogen', hemoglobin, scrum 
albumin, and serum globulin. Fibri- 
nogen is usunlly disregarded since it is 
subject to so many other faclor.s. 

None of tbe hepatic functional tests 
accurately foretell the tendency to 
cholemic bleeding. Nygaard's method 
of determining tbe plasma co.aguInbility 
is probably the best test for this. 

An interesting tabulation is included. 

J. DuiTy Hancock, Louisville. 

Felsen, Joseph. 

The Hclationship of Bacillary 
Dysentery/ to Distal Ileitis, Chronic 
Ulcerative Colitis and Non-Spceific 
Intestinal Granuloma. Ann. Ini. 
Med., X, pp. CiS-CCy, Nov., 1536. 

Folsen contends that acute bacillary 
dysentery, acute and chronic distal 
ileitis, chronic ulcerative colitis and 
chronic non-specific intc.stinnl granu- 
loma have a common pathogenesis. The 
study includes 400 cases of acute bacil- 
lary. dysentery, 20 cases of acute distal 
ileitis, 22 cases of chronic distal ileitis, 
18 cases of combined chronic distal 
ileocolitis, and 8-1 cases of chronic 
ulcerative colitis. 

The following data are presented in 
support of Fclsen’s contention. 
Epidcrmiological Data. 

In the United States the seaport 
cities arc the chief endemic areas for 
bacillary dy.scntcry. The general geo- 
graphic di.stribution of acute distal 
ileitis, chronic distal ileitis, and chronic 
ulcerative colitis corresponds to that of 
bacillary dysentery. Outbreaks ol 
dysentery in the New York area occur 
both in winter and summer, often in 
hospitals through improper ksolation of 
unrecognized cases. Contact infection 
in chronic distal ileitis and chronic 
ulcerative colitis occurs chiefly during 
the stage of acute bacillary dysentery 
when the specific organisms arc present 
in the feces, the incidence being 37.4 
per cent in this series of cases. Con- 
jugal infection is relatively common. 
Clinical Data. 

Acute inflammation’ of the distal 

ileum has been noted ns an early mani- 
festation of h.acillnry dysentery and 

clinic.ally closely resembles acute sup- 
purative appendicitis. A short pro- 

dromal period of nausea, headnebe and 
moderate pyrexia is followed by pain 
and tenderness in the right lower quad- 
rant of the abdomen. Generally there 
is little or no rigidity, but the spastic 
ileum, or sigmoid may be felt. Fcl.sen 
has seen acute distal llciti.s with mesen- 
teric lymphadenitis in no disease other 
than bacillarj- dysenterj*. 

The Iramsition sLages from acute 
bacillary dysentery to chronic ileitis, or 
ulcerative colitis were noted by a study 
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of patient.*: in the Jer5ey City epidemic, 
nine to twelve months later. These 
patients had pcrsi.stent or rocurrincr in- 
testinal symptoms or sIrtis, namely, 
diarrhea with blood, mucu.s and pus; 
watery diarrhea without ;rross blood; 
bloody evacnation.s without diarrhea, 
and mifceVnncoun inteatinnl disturlj- 
ances such a.s recurring attacks of 
abdominal cramps. In some of the 
patients, visible evidence was also ob- 
tained roentKenopraphically, sipmoidi- 
scopically, operatively, or at necropsy. 
In chronic ulcerative colitis, and ileitis 


"me<iicant.s’ posture” has been fre- 
quently encountered. 

The abortive, and atypical type.s of 
acute bacillarj' dysentery encountered 
recently fall into four frroups; the 
n.sj-mptomatic, the meningitic, the ap- 
pendicular, and the aKranulecytoid. 
Sernloffical Data. 

DiaRnostic nRclutination titers 
URain.st B. dysenteriae were obtained in 
22 ca.ses of chronic, distal ileitis; 18 
casc.s of combined ileocoliti.s; and 7C 
cases of chronic ulcerative colitis, or in 


IIG (OS.oCc) out of a total of 124 c.n.ses. 
Haclcrintopieal Data. 

It is frcncrally accepted that po.sitive 
fecal cultures in acute bacillary d.v.scn- 
tery are usually not obtained after the 
first or second week. In this scries 10 
out of 70 cases of chronic ulcerative 
colitis and ileiti.s were positive for R. 
dysenteriae. BacteriophaRe was found 
in 20 out of 51 casc.s, while 100 normal 
controls showed bncteriophaRc in only 
one. 

Aspirated fluid from inflnmwl joints 
in acute bacillary dysentery, chronic 
ulcerative colitis awl ileitis has pi'ovcil 
per.sistently ncRativc upon culture. 
Patholopiral Data. 

In acute bacillar}* dy.scntery eveiy 
case studied showed rccto-siRinoid in- 
volvement. The enrlic.st le.sion is a 
hyperplasia of the solitary acuminate 
lymph nodules in a multiple and punc- 
tate fashion. There is an acute dilTuse 
inflammation of the mucosa which is 
covered with a mucoid, blood tinped 
or purulent exudate. BlccdinR occurs 
after the sliphtest trauma. Follicular 
necrosis quickly ensues and in severe 
cases the entire lymph nodule is eventu- 
ally destroyed. 

From the follow-up fiRiires of the 
.IcKcy City epidemic 10 per cent of the 
cases had reached what Fclsen calls 
the chronic phase of the disease. The 
ileum and colon .show c.s.scntially the 
same pntholoRic procc.ss which is one 
of mural fibrosis and lymph nodule de- 
struction, Here and there islands of 
mucosa remain intact and due to the 
blockaRc of ducts lake on a polypoid 
appearance. A Rranulomntous lesion 
represents a productive type of inflam- 
mation. In Rcncral, the end-result is 
an ulcerated, narrowed, thickened, in- 
fected, vascularized tube of connective 
tissue. 

Jlnrnti/rnolopient Data. 

ItocntRenoprnphie evidence of chronic 
ulcerative colitis or ileitis was obtained 
in 48 cases examined. 

Fclsen concludes his article with a 
discussion of the diapnosis and the 
therapy in acute and chronic bacillar}* 
d}*sentcry. This is an unusually able 
study, well written, well illustrated and 
is worth rendinp in toto with care 
whether or not the reader nprtvs fully 
with the views of the author. 

B. B. Vincent Lyon and 

C. F. Virts, .Ir.. I’hiindelphia. 

MrGinnoN. .1. E. G. 

Till' CImirat dfiiai/csfafioiM of th'’ 
Spread of Carrinoinn of the Era- 
phapim Ohrrrvcd D a r in tl E’^r. 
llrit. Jour. Siirc!., Zi .'fm-W, Juki, 

The author observed 100 ca'cs of 
c.'ircinoma of the csophnpus over a 
period of seven years. Tlic study in- 
cluded carcinoma located definitely in 
the csophapus and did not include 
prowths in the postcricoid area or at 
the pastro-esophapeal juncture. 
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WTiorc variables in diet must lie reduced to a 
minimum, with maximum retention of nutritive 
elements, certain canned strained foods may be in- 
cluded to advantape. This i.s particularly true 
tvhere sea-soninp must bo omitted or controlled, 
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Scientific suiiervi.sion of prowinp and preparation 
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impo.s.siblo under home mothod.s. Seed .selection 
and proper prowinp conditions provide vcRetable.s 
of uniform ns well as hiph quality. Elimination of 
delay in canninp after pickinp afford.s protection 
often unobtain,ablo in usual methods. The use of 
controlled processes of straininp and cookinp with 
air c.xcluded, at specific temperatures, with only 
vacuum evaporation of moisture, retains minerals 
and vitamins in a hiph depree in .'iddition to pro- 
motinp a uniformity of product. 

Gerber's e.xclusive shaker-cookinp mechanically agi- 
tates each can to jiermit even cooking throughout, 
and reduces cooking time. 

Obtainable, of cour.se, without variation of quality 
at any season of the year. 
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In n'mi ty-^ine of the piitients dj-.v- 
phn(dn wn« the Oir^t and ont^lnndin;? 
complaint; in four, the chief complaint 
«'a<! p.iin and in one, hoar.senc?s. Two 
patieiity e.-imc for examination beonu'-e 
of impaction of a foreign Irody in the 
stricture, and one patient sought 
nodicnl advice because of enlargement 
of the cervical glands; in another, hic- 
cough w.'i.s the presenting complaint. 
The average duration of symptoms in 
the entire group was .'l.t months. 

Twenty-nine patients showed clinic.'d 


f. tdenee of extension of the growth at 
the time of the fir.st c.xnminntion. 
Thirteen had paralysis of one of the 
ic-curront laryngeal nerves; in eight, 
Ihe left nerve was involved; in four, 
the right and in one case both nerves 
were paralyred. The patient with hic- 
c( ugh was eonsidcred to have involve- 
ment of the phrenic nerve. Three 
p.ntienl.s shoiicd involvement of the 
tiachea without perforation, and in one 
a fistula was pre.sent. In four cases 
there were secondary implants in the 
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e.qophngux. In other cnvc.s evidence of 
c.xtemiion w.ns- prc-vent in the intercoxnd 
nerves and vettehrno, thyroid, pleura 
and pelvis. Thirteen of the series had 
postmortem c.x.aminntion and in ton of 
this group gross involvement of the 
lymphatic glands was demonstrated in 
the thorax or .ohdomcn. Only one 
patient in the entire scries was consid- 
ered operable, but at the time of ov- 
ptoration the growth was found to be 
too extensive for removal. 

Tho duration of esojilmgcal carci- 
noma i.s divided into tbree periods: (1) 
the latent period, from the onset of the 
Ic.sion until the beginning of symptoms, 
which is of unknown length; (2) the 
svTnptom period, from the on.set of 
sj-mptoms until the diagnosis is made, 
and in a group of cases selected from 
the literature this was found to be 5.7 
months; (.*5) the mnnifc.st period, or 
that interval between the time that the 
diagnosis is made and the death of the 
patient, which was found to ho 5,1 -1 
montlis. 

A plea is made for early dingnosKs in 
the hope that if tlie disc.ase can ho 
diagnosed at the beginning of the 
“symptom period," succcsstiii surpicni 
removal of the growth may he accom- 
plished. 

Porter P. Vinson, Richmond, Va. 

EXPERIMENTAL PHySIOLOGV 

Duff, G. Ly.man. 

The Nature of JJxprvhiienlnt 
C/inleelcrot ArCerioscIcroets in the 
Itahhit. Arehii’cs of Patholngji, 
22:2-101, Aug., 1030. 

The author records the data from the 
study of n further scries of experi- 
ment-s with cholc.sterol-fcd rabbits 
which add much to the growing belief 
that the role of cholesterol in experi- 
mental cholesterol nrterio.sclcrosi.s is n 
scf)ucncc of prc-cxi.sling primary 
lesions in the medin and intinia of 
the vessel wall. The presence of the 
primary lesion, as yet of unknown 
cause, permit-s a subsctiuont depoidtion 
of lipoids within and about it. The 
article .should be read in conjunction 
with the former paper on ‘‘Experi- 
mental Cholesterol Arteriosclcrosi.s and 
its Relationship to Human Arterio- 
sclerosis,” Archives of PatholoPTi’, 20:81 
and 259, 19.35 (reviewed in this Journal 
January, I93C). 

Distinctly primary le.“ions in the 
ground .substance of the intimn arc 
recognised in some instances before tho 
deposition of any lipoid suh.stnnee, and 
independent of similar lesions in the 
media. And of greater importance is 
the rccojmition of .similar primar)’ 
lesions in the media without corre«- 
pondinxr change in the intima. In the 
media focal destruction of muscle fibres 
is ob-'crved prior to the accumiii.s- 
tion of lipoids in the damaged area*. 
Arterial injury i" lookrd upon ns the 
initial event, and deposition of lipoids 
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ac n siiIxiKiui-nt one. Expcrimcntnl in- 
jiity of the nail'! of arteries by S'olow- 
jtn' has demonstrated that this may be 
the ca«r. By cauterization and by me- 
chanical injury of ferments of arteries 
in cholesterol-fed rabbits a more rapid 
dcfictsition of lipoids takes place than 
in other parts of the vessels. 

The importance of the.se obsen-ations 
in relation to the etiolopy and patho- 
penesis of human arteriosclerosi.s lies 
in the sipnificance of focal injury to 
the wall of the artery by way of the 


vaso vasorum. The causes of such in- 
juries may not be known now — but 
they may be assumed to be varied — 
mechanical, chemical, infection, etc. In 
the opinion of the reviewer this concep- 
tion of the mechanism of arterio.scler- 
osis meot.s the varied known factors of 
the disea.se much more lopieally than 
does the theory that it is the result of 
the primary effect of infiltrated lipoids 
from the blood stream throuph the 
ii'lima. 

N. \V. .lones. 
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HcAZtxi.. I). S., AND Ivy, A. C, 

Chronic Gastric Ulcer Foilotcin^ 
tlUateral Vagotomy in the Fahhit 
and in the Dog. /IrcIuVcs of Path- 
ology, d2:2-"1.1, Aug., igxc. 

Bilateral subdiaphrapmntic v a p o- 
tumy was performed on thirty rabbits. 
Twenty-nine rabbits survived the opera- 
tion and were fed a rouplinpe diet. 
Twelve of the rabbits developed typical 
chronic pastric ulcer. Of the animals 
aurvivinp fifty days, SO per cent had 
ulcer. They occurred uniformly nlonp 
the lesser cuiTature between the in- 
ci--ura and the pyloric .sphincter. 

Nineteen vapotomized rabbits living 
on a smooth diet presented ulcer in but 
three. That i.s, the soft diet decreascil 
the incidence of ulcer by about one- 
hnlf. As cuttinp the vnpi produces 
pastric stasis, the nddifiomil factor of 
louph food with its nttciidinp mccliani- 
ci.l trauma is another cause; thoiiph, 
the authors state, not the sole cause. 
The other factor is unknowm. 

Ulcer did not occur in sixty dops 
which were .subjected to biliiternl viipo- 
tomy above the diaphrapm and fed a 
soft diet. Meek reported the occur- 
rence of two instances of pastric ulcer 
in thirteen vapotomized dops fed on 
dry dop biscuit. Gastric st.^sis and 
trauma arc therefore considered to be 
etiolopical factors in the development 
of ulcer in these animals. 

N. W. .lones. 

Lesions in the Pancreas (iiid in the 
Anterior Ilypoyhysls mith Fatal 
Acidosis FoUoieing Prolonged In- 
travenous Administration of Ghi- 
eose (In Dogs), /tiiirr. Jnnr. Phys., 
lin, L'n. I, Jnnr, jnjc. 

Dops wore injected continuously with 
conccnlnitions of approximately .'iO'^'r 
plucosc at the rate.s of .7-1.5 prams of 
plucose per kilopram per hour. Water 
was allowed nil libitum. Glucose utili- 
zation was cstimateil. and total urinary* 
nitropen, and carbon dioxide combin- 
inp power of the blood. At death, 
which occurred in nil cJise.s, post- 
mortem and histolopic.al chnnpes were 
noted. They divide the course of the 
animal rcnction.s into three phases: 
the fir.st. without symptoms, of longest 
duration, in svhich animals .appeared 
normal, associated with increased uri- 
nary nitropen output, increasing plu- 
coso utilization, and .slightly decreased 
carbon dioxide combining power; a 
second stage in which the animals 
.showed weakness, re.stlessness, maxi- 
mum plucose utilization, pradunlly di- 
n'inishinp carbon dioxide combining 
power, and nitropen excretion; a third 
.‘tape of stupor and coma followed by 
death, mnrkcei acidosis, and failure 
of glucose utilization. Pathological 
rhnnge.s noted svere chiefly hypcrcmic 
and cnnpeslive ehnnpe.s throughout the 
leidy tissues; the pancreas and hypo- 
phy.sis being markedly affected by this 
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A Leader in Gastro-enterology Says . . . 

“The recent advances in gastrO'Cnterology have been ot 
such magnitude and distinction that they engender in us a 
just pride and renew our determination to press forward 
toward our goal of perfection.” 

Dr. Ernest H. GaltUer, BalUmorG, Md . In his address at Kansas City before the sccUon 
on gastro entorology and proctology ot tho A.M A. 
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the reading members of the medical profession the contributions of the best clinicians and 
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0 So formulated, and edited by one of the most capable and select editorial groups in contem- 
porary medical journalism, the Journal has made unusual progress during the compara- 
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very valuable manuscripts which collectively form a cross section of new gastro-enter- 
ological thought. 
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0 Meeting the growing difficulty of prompt publication, the Journal is constantly diminish- 
ing its back log of material by insistence more and more, as time goes on, upon the idea 
of BREVITY in writing. 

0 The American Journal of DIGESTIVE DISEASES and NUTRITION is not only making 
friends but it is KEEPING friends. The renewal percentage each year and each month is 
a positive proof of the sound, month-by-month value of the publication, and it is recog- 
nized that this Journal provides today, as no other publication ever provided, a trust- 
worthy postgraduate education in a field much more intricate and fascinating that has 
been generally supposed. 

0 Once upon a time gastro-cnteiology was generally regarded as a specialty contaminated 
by faddism and quackery, but the pioneers, many of whom are still living and active on this 
editorial hoard, have lifted it to the level of a strictly ethical study— and the Journal is 
playing an important role in facilitating this important brunch of medical practice. 
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F.It.CS., M.D., and G. Johnson Hamilton, M.R.CS., MD. 


The Significance of the IcTiP.us Index in Proctologtcal Disordi-rs - J. Gerendasy, M.D., and It. V. Goi'sch, M.D. 


Concerning the Enigma, Peptic Ulcep. - Frank Smithies, M.D, 


An Open Letter to the Physicians o£ North America 


Do you realize that CO per cent of all symptoms in 
Err.eral practice arire from the digestive tract? 

Many di'ca'Ps arc intrinsic, and many at a distance 
reCecl their symptomntologj- with great facility in the 
alimentary canal . . . 

Is diagno'is of digcsliic disca^rs easy? 

AppiirrnUy not. The old rule of thumb, — "appendix, 
nicer, or gall bladder” i-' no longer ureful. tVe arc be- 
coming gradually acijunintcd with the di.'^ordcra and dis- 
ca'c.i of the colon and reducing this information to tome 
rcmb'ance of order. Physiologs', bacteriology, chemistry, 
p.'!ra''itoing-y, clinical ob'crvation, animal experimentation, 
rccntgcnolOjgy, nutrition, allergy and psychology arc the 
organized methods of approach to a fuller knowledge of 


digestive diseases. And there still lies beyond, the dark 
continent of the small intestine, concerning which so little 
is positively known. 

To the scholar, what is olTcrcd by this Journal is IndU- 
Iicnsahlc. 

To the man too busy to indulge his yen for applied re- 
search, may wo say this, — an hour a month with the Amer- 
ican Journal of Digestive DisFjtsre and NirnUTioM will 
provide the key to practical sucecss in this most imporUnt, 
diflicult, but "trcnlablc" field. 

Spend $C.OO for a year or $10.00 for 2 years NOW. Join 
the increasing group of doctors who enjoy thi.s periodical. 
The c.ird below is attnebed for your use, and is postage 
free. 


To American Journal of Dicf.stive Dibr.A-SF.s &. NomiTioN 
-IllS-R'e Lincoln L’.ank Tower - - - Fort Wn)^, Indiana 

Gent! enter. : 
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* Cebtone is supplied as * 

10 milligram tablets in tubes of 10 and bottles of 100 
25 milligram tablets in bottles of 40 
50 milligram tablets in tubes of 10 and bottles of 100 
0.1 gram ampuls of the crystals 

1.0 gram ampuls of the crystals . 

2.1 cc ampuls of solution containing 100 milligrams of Cebione 

WHEN ORDERING OR PRESCRIBING SPECIFY THE 
COUNCIL ACCEPTED VITAMIN C "CEBIONE" 


MERCK & CO. Inc. RAHWAY/ N. J. 


AMEKICAN .loniKAE OF DiGEtSTIVE DISEASES AND NUTCITIOK 


8F,! 



NEUTRALIZE 
GASTRIC HCI 

without producing 
harmful alkalosis 


PRESCRIBE 



TIU-CAI/vSATE neutralizes excess 
jra-tric HC! yet <ioes not stimu- 
late jrastric secretion or alkalize 
the stomach contents. The buf- 
fi rintr elTect of it.s end salts pro- 
tects tisrainst :i harmful tdkalosis. 

.Von-toMc, non-irritalinj:. Pala- 
table. frranular. elfervescent . . . 
leaves the kidney.s tinharmed. 

Avoid The Vicious Circle 
of Aihali Neutralization 



F. H. PAXTON & SONS, 

WCOifZO^ATtO 

449 E. OA'o St. OiItAgo^ it . 


el’anRe, hyporomia of the pituitary rvas 
chiefly limited to the anterior lobe. The 
pancreas in most cases showed en- 
RorRcmcnt, and Rmss hemorrhages. 
The liver showed enlarftemont. hemor- 
rimpes in tlie parenkyma and marked 
Klycofren -storape. Glucose admini.stra- 
tion caused death in all cases, even 
those reeeivinp the minimum dosnpe. 
The pntholopienl chanpes vvere i-ouphly 
proportional to the quantity and rate 
of plucose administration. 

I. S. Cherrj', Chicapo. 

XKriir,u:s, H.. Levitsky, P., Koux, R., 

Maskin', M., and Frank, R. 

The Vneotnnlor Effect nj Aectl/l- 
ehnlinc on the Stonineh of the 
Dog. Amer. Jour. Phgx., llC, No. 
2, .t30•.^S0, July, jg.'tn. 

Kxperimental studies were made on 
the rate of blood flow in the stomach of 
the dop when perfused with acetyl- 
choline. Three types of preparation 
were used; isolatcil stomachs supplied 
by a perfuscr dop; stomachs in situ 
\nth innervation intact; and isolated 
.stomachs with metal oncometer. Jfcas- 
uicmcnts of blood flow, and motility 
were made in the same prejmrations, 
volume clianpcs were measured separ- 
ately; acetylcholine was administered 
by sinple injection or by continuous in- 
jection with the M’oodyatt pump. The 
ar.thors observed diminished blood flow 
in CiS'i of the preparations with small 
do.svs of acetylcholine, but increased 
fl(tw with larpcr doses. This bipbasic 
effect was not eluc to physiolopic re- 
bound .as it was constant with contin- 
uous injection of ncetyichoiine. The 
biphasic effect was not noted in the 
oncometer preparations, a constant 
volume increase beinp noted even with 
•small (ioscs. They conclude that the 
physiolopic amount of acetylcholine is 
probably approximate in concentration 
to their "small dosnpc.s” of acetylchol- 
ine. .and may therefore restrict blood 
flow, thereby beinp an ctiolopic factor 
ill peptic ulcer. 

I. S. Cherry, Chicapo. 

.ArrERLY. F. L., and C.sry, M. K. 

The Chloride and Alkali Content 
of the Duodenal Seeretionx and 
Their Erlation to Gnsirir Aridity 
and Emptying Time. Amrr. Jour. 
Vhyr., lie. No. 2, July, 

tg.ie. 

Experiments were undertaken to 
s'iiih! some lipht on the factors involved 
in the rcpolation of hydrochloric acid 
in pastric .'ccretion as rclaUai to ncu- 
tmlirntion and dilution by dilutinp 
fluid .•ccrT-tial or repurpilntr*d from the 
dundenum: and the relation of theae 
f.irlors to pastric emptyinp time. 
Hydrochloric arid tc-* meals were 
piven rontaininp definite concentra- 
twns of dttirminable substance (plu- 
cos... iron, dye or urea) at HI minute 
intervals samples were withdrawn and 
d'termia.ations rn.-.de for total chloride, 


acid, and the substance indlcalitip dilu. 
tion, neutral chloride wa.s detcrmiik'd 
by sufatractinp total from free, and the 
alkali and chloride in the dilutinp fluid 
calculated by formula. They find llmt 
acidity is reduced chiefly by dilution 
and to small c.xtent by ncutraliiation; 
rate of reduction of acidity varies di- 
rectly with emptyinp rate. The rate 
of reduction of acidity varies iinerscly 
ns the concentration of neutral cliloride 
and alkali in the dilutinp fluid. They 
conclude that acidity deponiis on the 
character of the dilutinp fluid, and that 
nccc.ssarily fluid repurpitatinp from 
low in the duodenum and jejunum 
lends to low acidity, the process beinp 
reversed in liiph acidity. 

I. S. Cherry, Chicapo. 

Thies.sen, N. W. 

The Vaneularily of flcni'gn and 
Malignant Lesions of the Stomach. 
A comparative study with eliitiral 
correlations. S. G. 0., Vol. a.l, Eo. 
", pp. Any., isng. 

The author, wishinp to throw .some 
lipht on the .so-called vn.scul.ir theory of 
the causation of ulcer and c.ircinoma of 
the stomach, studied 67 rc.sectlon le.sions 
u.sinp hi.stolopic method.s and methods 
of injection. 

All blocks taken for study were cut 
in the same manner and compared with 
sections taken from normal areas of the 
same specimen. A number of speci- 
mens were injected with mercury and 
roentpcnoprnm.s made of their vascular 
patterns. Indices of the vascular den- 
sity of the specimens were determined 
and studied in relation to each other 
and in relation to mortality. In the 
benipn ulcers it was found that the 
vascularity of the tissue near the le.sion 
was half npain as prent as in the rest 
of the stomach. In the case of the 
carcinomatous lesions the data is .«UR- 
pcstive that the patients who lived 
lonpest had the more hiphly vascular 
lesions. 

The author comments that the prnda- 
tion of vascularity from normal ti'-sue 
up through benign le.sions to fully de- 
veloped carcinomata does mean som"- 
thinp. He suppc.sts that the incrc.i'cd 
cellular activity in such lesions, and the 
increased metabolic rate ns Mnrburp 
contended, requires a preater blood 
.supply. 

An appendix, a bibliopraphy, two 
tables, and five fipures accompany the 
article. 

Neis.)n M. Percy, Chicapo. 

An Arrplie .Method of Temporary 
Valvular Enterotomy. S. G. O., 
Vol. r,2. No. c, pp. lonn.mi, June, 
iP.lC. 

The author dcscrihes an aseptic 
method of temporary valvular enter- 
otomy usinp n metal tipped rubber tulic- 
The metal tipped rubber tube )« fittf<l 
with an obturator with a cuttinp point. 
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^^■llon a l)laiKl diet is reqiiiml, Doctor. o)ic that is not only 
mceliajiically non-irritant but also docs not evoke U)o imich of 
acid fiastrie juice. Cream of Whe.'il de.ser\ cs >our consifieralion. 

.Needless to say, Oeam of Wheat is not a niedicainentuni. 
It is a cereal food of uniform {rranular eonsisleney and appeal- 
iufi taste nliich lias earned for it an established jiosilion in the 
dietaries of millions. In untold American bousebolds, it is 
the preferred cereal for infaut.s. children, and {'ro^\nu])S. 

Hecause of its pbssical and chemical nature, Cream of Wheal 
posse.^''es distinct advantages ^\hich may be termed thera- 
peulic due to their value in many specialized diets. When 
cooked, it consists of soft, macerated wheal particles, entirely 
devoid of irritating bran. Hence it may safely bo given to 



patients afllicted with peptic ulcer, the various dysenterie.s, 
colitis, and those recovering from medical and surgical alTec- 
tions of the gastro-inte.stinal tract. Since it is rich in carbo- 
hydrate, it evokes a minimum flow of acid gastric juice, an 
important point in ulcer therapy. Because of these advan- 
tages, and because of its excellent caloric content (ll.i cal. 


An f-tuxi Ik^* 

rauw larg** pnrlinjri* miVf* 
»n Rfu! of>A lintf {{uiirU of rfK»Vr<! 
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to the ounce) Cream of Wheat 
is a welcome addition to the at 
times loo bland "bland diet.” 
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Hemafemesis and Melena 



The Specially Prepared 
Colloidal Cream of 
Aluminum Hydroxide 
for 

PEPTIC ULCER 

Accnrdifit: to Hi vers, Tfi'.J of the 
ra-f'. of hemntemesis and melena are 
du*' to peptic ulcer. Rlccdinjr ulcers 
have proven to be especially amenable 
to Crcamalm therapy. Crenmalin pro- 
duced r.n immediate reduction of the 
i)ypi'r;*i5h»rhydria usually associated 
V. jth h!‘ ciJjnj: ulcer, thus .nttalninir the 
tir^ t nuportiint theriipeuttc objective. 
ro’j.b.iitjnjT the hypLTchlorhydria is im- 
poiiant bvcaufc the excess acid not 
• }:r.> )!.h nsuiil irritant eifect on the 

'.[(.trntrd muco-n, hut also, as pointed 
nu: by Alvnrvz, arts to dijrol the blood 
c! 't, th‘'re!)y c«auririt: a recurrence of 
}:> ai 'rrhar:*'. The unique a'^trinjcrent 
propvrtu-* of Crearnalin may also be a 
t’':itrjb’Uintr factor in nbtnininj: rn|)id 
<-'r.tro! of henaTfhatjA’- 

ilecnufe of it> umi‘=unl a n t n e i d, 
a^trin^rint, and healing properties, 
{'rearr-arm bt‘ frivrn first nm- 

in nil of bleoflinj; 

.■•inre it permit^ fulfillment of 
n df sir able therapeutic stmla^rrm, 
to tr’-n!; th*- uWr while at- 
t»Tnptirj: to control tin’ hemorrhar*’. 

Ure.’.rnrJir; can administered orally 
r-r by cnr.Unu :u«» drip u^in;: the r.‘v,' 
(‘riamalin AuJr*rr,a!ic Drip Conirol. 

f- r clinic.-vl trial and reprintr 
ef p.Mt-hed •tudir’’ on r'^qur-jr. 

CLEYEUKD CHEMICIL ASSOCIATES 

3616 Ec^Rd A'fe..a« 


The obturator may be projected through 
the metal tip of the rubber tube and 
withdratvn again by digital pressure. 

The author advises a technic in which 
the tip of the tube is buried against the 
bowel wall and fastened in place by 
means of two concentric sutures around 
the site chosen for the enterostomy. 
The cutting point of the obturator is 
then forced through the bowel wall and 
retracted again into the rubber tube. 
The tube is now pushed through the 
opening by a rotary motion and covered 
over by folds of bowel wall following 
the method of Witzel over a distance of 
from 3 to 6 cms. This position of the 
bowel is now secured to the parietal 
peritoneum with a layer of omentum in- 
tc-n-ening, and the tube is placed in the 
lower angle of the wound. The wound 
is closed with interrupted sutures and 
the tube fastened in place by means of 
a .snubbing .stitch. 

Seven figures and a bibliography ac- 
company the article. 

Nelson M. Percy, Chicago. 

NUTRITION 

.SUAI'IIIO, A., AND KOSTER, H. 

Tlir Influence of Bile on the Ex- 
rrelion of Sterol in the Feres. 
Amer. Jour. Phys., lie. No. 
July, ]0.^6. 

Thc.50 authors studied the excretion 
of ether soluble material and deter- 
mined .sterols in the un.«aponifinblc 
fraction by digitonin precipitation, in 
the stools of two patients having "T” 
tubes in the common bile duct such 
that the bile could be admitted to the 
intestine, or excluded at will. They 
found that total ether soluble substance 
was increased to 3-1 times tlic normal 
when bile w.is excluded from the in- 
testine. These findings arc consistent 
with those of other investigators. 
Sterols were increased over the intake 
value in all cases, whether bile was 
present or absent in the intestine, but 
Mas diminished in the absence of bile 
as compared to control periods when it 
w.as admitted to the intestine; this is 
in contrast to the findings of Sperrj' in 
dogs. The authors conclude that sterol 
excreted in the feces is greater in 
human subjects when bile is present in 
the intestine than when it is excluded, 
and that this finding may vary from 
those ohsers'cd in dogs due to a greater 
ckoic'^terol content in human, than in 
dog bile. 

I. S. Cherry, Cliicago. 

.‘ivir.riEi.v, J. I.., A.Nu KE.VDAi.t.. E. C. 
Yitaminr C anti thr Adrenal Cortx. 
eal Jforrr.or.r. Anx'r. Jour. Phy^., 
Ur„ No. ;, lf7-lPS, June, 

An attempt was made to show the 
relation l>elween vitamine C and 
adrenal cortical hormone, in the pre- 
ver.tion of rcurvy in two adrenalecto- 
tniretj dogs, and in ruine.a pig». Nitro- 
gen balance studi*-? were m.ide on two 


adrenalcetomiicd dogs on a vitamin C 
free diet and maintainance dosage o! 
cortin. These animals failed to develop 
scurvy in lOG and 230 days respec- 
tively. Variations in nitrogen Imlnnec 
appeared due to inadc<iuatc cortin 
dosage. In guinea pigs on vitamin C 
free diet, adrenal cortical htinnonc 
failed to prevent or cure scurvy. 

I. S. Cheriy, Chicago. 

Gray, J„ Ki.m, M. S., and Ivy, A. C. 

Is a Portion of the Panerrntir 
Secretory Rcspoxisc to a Meal Due 
to the Absorption of Dipesteii 
Food Products. Amer. Jour. Phys., 
lie, No. J, 2J0-21S, June, IPSt!. 

In an experimental study to deter- 
mine the effects of split-protein pro- 
ducts; dextrose, and emulsified fat.«. 
on pancreatic secretion in acute and 
chronic pancreatic fistula dog.s; these 
substances were injectcvl intravenously 
after adequate control period.s, and the 
secretory response checked by threshold 
do.scs of secretin. As protein split- 
products, liver extract (fraction active 
ill pcrniciou.s anemia) nnd Witte's pep- 
tone were used. The liver cstract, 
with vasodepressin substance removed, 
produced no secretory response. Witte’s 
peptone intravenously cau.scd slight 
temporary increase in secretion, but 
after 20-30 minutes the pancreas lie- 
camo refractory to further large do.«c.s, 
though the response to secretin was 
augmented. No response was ob.»erved 
on introduction of these substances into 
the intestine. Dextrose and emulsified 
fats produced no .secretory response. It 
was concluded that .secretin appears to 
be the solo humoral cxciUint of p.an- 
cieatic secretion following a meal. 

I. S. Cherry, Chicago. 

ROENTGENOLOGY 

YATiai, Wam.aci; M., Otixi., EAimK.vcg 

S., AND Ilf.ssry, Hugh II. 

llrpatnsplrtwpraphy with ,‘itnhi- 
Used Thorium Dioxide .’iol: A fol- 
low-up study of 200 jKifiViifs rx- 
aminrd ofrr a period of five years. 
Badiolnpy, i’Tti-.IPI, Oct., 1910. 

This valuable article deals with 200 
patients examined over a period of five 
years. The amount of solution ad- 
ministered in the average case con- 
taineel a quantity of thorium dioxide 
etjuiv.nlont in nlpha-ray activity to 
from 1.5 to 3.0 raicrognims of radinm. 
The beta-ray and gamma-ray activity 
is probably insignificant. After a 
period of five years it is evident that a 
large nmount of the metal remain.* 
present in the body, but some of it is 
mobilized from the original retirjlo- 
cndothelial cidl.s in which it v.-an de- 
psesited. The do.''e for each fiound of 
l«dy weight at present used by the 
authors i.s 0.5 c.c. of the stabilized col- 
loidal folution of thorium dioxide con- 
t.oining approximately 22^1 of metal l-y 
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WALL CHART 



Larse sjzc wall chart (32x44") in color, of 
human digestive system, durably hand mount' 
cd on muslm with wood staves top and bottom. 
No. 7525 $4.50 


H*adquArttii for Anatomical Models and Charts. 
..Calatoss on request. 



CAKHAM 



True Systemic Alkalizer 

CAKNAM restores the alkali reserve 
quickljs neutralizes the toxic end pro- 
ducts and takes the load off the kidneys. 
CAKNAJI is rich in citrates, free from 
tartrates and sodium chloride . . . . 
palatable, non-laxative. 

r Write for trial package T1 
iL and cornplete literature. JI 

F. H. PAXTON & SONS, INC. 

<69 E. Ohio St. Chicaso, 111. 


volume. One-third of the total dosage 
is usually injected intravenously on 
each of three successive days, and films 
made thereafter on the fourth or any 
successive day. 

The useful objects of the test are as 
follows: (1) In determining the nature 
of a mass in the upper part of the 
abdomen. (2) To determine the pres- 
ence and kind of hepatic disease 
(atrophic cirrhosis, hypertrophic cir- 
rhosis, syphilis of the lii'cr, metastatic 
malignant lesions, primary tumor, ab- 
scess, cyst, and amyloidosis). (3) To 
ascertain whether metastatic lesidns 
are present in the liver if opei-ation is 
contemplated for carcinoma. (4) To 
demonstrate rupture of the liver or 
spleen. (5) To determine the cause of 
jaundice (whether intrahepatic or due 
to obstruction of the common duet). 
(G) To follow the progress of hepatic 
or splenic disease. (7) To demonstrate 
whether a lesion is above or below the 
diaphragm. (8) To diagnose ascites. 

There are no contraindications es- 
tablished as yet for the procedure. No 
leactions have occurred. No harm has 
been observed in the liver even in eases 
of acute hepatitis. Of the 200 cases, 
the diagnosis was proved in 7.3 cases. 
The diagnosis by hepatosplenography 
was correct in 67 cases; incorrect in 6. 
Of the G incorrect diagnoses, 4 had 
metastatic lesions in the liver which 
were unsuspected in spite of the pro- 
ceduie, in another case primary cai ci- 
nema was diagnosed as metastatic 
carcinoma, and in one case cirrhosis of 
the liver was not diagnosed. 

Stated in other words, out of the 200 
cases the clinical diagnosis was con- 
firmed in 01; the diagnosis was made 
from the hepatosplenograms in 40 
cases; the procedure was used to elimi- 
nate or to establish the presence of 
metastases in 46 cases; and it was of 
negative value in 35 cases; wrong in G 
cases. The majority of the 200 pat-ents 
were suffering from some fatal malady. 
Of 47 who ai'e still living, 11 have had 
the thorium between three and four 
years, and 14 between four and five 
years. The first patient injected is 
still living and well, in spite of a 
chronic leukemia. Of the 47 patients 
known to be living, 36 have been re- 
examined either at intervals or within 
very recent date. A number of them 
were cases of cirrhosis of the liver, but 
clinical studies, including the bromsul- 
phthalein test, have showed markedly 
little progression in the severity of the 
disease in most cases. There has been 
no increase in susceptibility to infec- 
tion. A pieliminary histopathologic 
study in 71 cases indicate that the 
presence of thorium dioxide has not 
caused appreciable organic changes. 
The authors predict that hepatospleno- 
graphy with stabilized thorium dioxide 
sol will come to be recognized as an 
essentially harmless diagnostic pro- 
cedure. 

James T. Case, Chicago. 


Merritt, E. A. 

Radiation Therapy of Inoperable 
Intra-abdominal Malignancy. With 
special reference to the stomach. 
Amcr. Jour. Roent, 36;S-S2i, 
Sept., 193C. 

Sporadic attempts at roentgen treat- 
ment of inoperable gastric cancer have 
been reported since 1903. The author 
has advocated pre-operative irradiation 
of obscure abdominal tumors for some 
years and has never observed that it 
delayed or prevented recovery. On the 
other hand, he states that he has proof 
of its very great value as a life giving 
measure. Now that the fractional 
method of Coutard or its modification 
is coming into general use, malignant 
nowgrowths of the stomach as well as 
other suspected intra-abdominal tumors 
should be treated with roentgen irra- 
diation when operation is not avail- 
able. If the lesion is resectable, Mer- 
I itt does not advocate irradiation. Case 
reports are published concerning four 
patients. 

James T. Case, Chicago. 

Jordan, S. M. 

A Review of the Gastric Ulcer 
Problem. J. A. M. A., m:USl, 
Oct. 31, 1930. 

In this study 110 cases have been 
used in which the diagnosis of gastric 
ulcer had been made and checked either 
by surgical exploration or by follow-up 
studies varying from a few months to 
eleven and one-half years after medical 
tieatment. Sixty-two of the cases were 
men and fifty-seven were women. 

The first question which arises upon 
X-ray examination is, is the lesion 
organic? Spasm, adhesions, cicatriza- 
tion of an old lesion, and a loop of 
smiill intestine distorting the stomach 
may cause confusion. A prepyloric con- 
striction is the most likely to cause 
trouble, simulating an annular carci- 
noma. It may occur independently or 
with cholecystitis, appendicitis, duo- 
denal ulcer, or an ulcer of the middle 
of the stomach. It can be relieved by 
ulcer therapy or treatment of the un- 
derlying cause. Sometimes after its 
relief the real lesion is found in the 
duodenal cap, while other times the 
true cause is not knoivn. 

Adhesions may so deform the 
stomach that it may bo difficult to de- 
termine whether the lesion is a malig- 
nancy, an old lesion, or a new one. In 
some cases of this series an hour glass 
deformity was found, which at opera- 
tion turned out to be adhesive bands 
around the middle of the stomach, or 
the cicatrix of a posterior wall ulcer. 

The silhouette of a loop of jejunum 
or the third part of the duodenum 
against the lesser curvature may give 
the appearance of an irregular area 
which resembles a carcinoma or on 
ulcer with a smooth crater. 
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KAOMAGMA 


•'^Kaomagma is an activated fluid dispersion of finest medic- 
inal kaolin in colloidal aluminum hydroxide. Available in 
two forms: Kaomagma Plain, for use where intestinal 
disturbances are associated with diarrhea, and Kaomagma 
with Mineral Oil, for those cases in which constipation is 
present. Both forms are available in 12 -ounce bottles. 
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Treatment of Ulcers 

and gastro-infesiinal 
diseases 

Horlick’s M.alted Milk provides 
a welUhalanced bland food and 
adds variety to the prescribed diet 

P ATIENTS suffering from ulcer or gastro-intestinal 
diseases can be relieved from a monotonous diet 
program by the use of Horlick's Malted Milk. This 
bland food, so easily digested, is extremely useful as 
a variant when brought into the dietary two or three 
times a da\. Blany persons dislike plain milk and thus 
by giving them Horlick’s they are more apt to respond 
to the necessai-y diet. 

Horlick's is a partially predigested milk and grains 
food, IS nourishing and practically free from insoluble 
residue In ulcer cases 
it can readily be used as 
a carrier for mucin. 

Horlick's can be 
mixed with water or 
milk and caloric intake 
can be increased or de- 
creased as required. 

In ulcer cases, the 
Tablets are a special 
convenience, since a 
flask may be carried in 
the pocket, offering suit- 
able nourishment at the 
required intervals. 


Horlick’s Malted Milk 


HORLICK'S 
THE ORIGINAL 
MALTED MILK IS 
WITHOUT AN EQUAL 

There is no satisfactory 
substitute for Horitek's 
to got results Many 
imitations arc merely 
mechanical mixtures of 
raw cOcca, skim milk, 
inferior malt powder and 
ordinary sugar. Patients 
do not tire of the Hor- 
Iick fln\or, as they do of 
a u g a r-Ioaded products. 
Give jour patients the 
benefits of Horlick’s the 
Original. 


The next question which arises is, is the lesion benign 
or malignant? This can be answered by the history, by 
gastric analysis and by X-ray examination. The history 
must consider the duration of symptoms and any recent 
changes of symptoms, the absence of food relief and the 
frequency of vomiting, Joss of appetite and weight. Gastric 
analysis usually shows no acid in malignancy while in 
ulcer there is acid present. 

In the X-ray study of the lesion the original appeal ance 
of the lesion must be studied and the changes it undergoes 
under trial treatment. The ulcer is considered healed only 
when the crater completely disappears. The ulcer of the 
pars media, lesser curvature, is usually benign, while the 
less common prepyloric lesion and lesion of the posterior 
wall are more likely to be malignant. 

In order to safeguard against a piesent malignant con- 
dition or future malignant condition the management must 
be limited in time and careful follow-up studies must be 
made. The complete disappearance of the ulcer requires 
three to eight weeks and sometimes in lesions of the pos- 
terior w'all even longer. 

The question of surgical inteivention can be answered 
by saying that where malignancy is suspected, or where 
it is thought recurrence may take place with possible 
malignant degeneration, surgery should be done. 

After healing of the ulcer it has also been observed that 
those patients who live carefully aio not as prone to re- 
curiences as those who do as they please. 

Francis D. Murphy, Milwaukee. 

Best, R. R., and Hicken, N. F. 

Cholanpioomphic Demonstration of Biliary Dyssy- 
nergia. J. A. iff. A., 107:1B1S, Nov. U, lOSB. 

In this paper the authors present clinical and X-ray 
evidence of spasm in the lower end of the common duct 
They also discuss their work in injecting radiopaque sub- 
stances into the common bile duct during operation. The 
solutions they have used for this are lipoiodino, tharium 
dioxide solution and hippuran in 48 per cent aqueous solu- 
tion. Immediately after the injection of the fluid roent- 
genograms aie taken. If it is believed necessary they are 
repeated later and have been found valuable in ascertain- 
ing why biliary fistulae fail to close, or spasm of the com- 
mon duct. 

The authors believe immediate cholangiography at 
operation to be of value in demonstrating common duct 
stones which may not be palpable, in diagnosing pan- 
creatitis or tumors of the head of the pancreas, and io 
determine the patency of the cystic duct. 

In addition the authors attempted to verify the idea 
that some cases of gall bladder colie were due to spasm of 
the sphincter of Oddi. They did this by injecting, post- 
operatively radiopaque substances into the bile ducts 
either through a catheter left in the cystic duct, in the 
common duct, or a T tube. They found this spastic biliarj’ 
dyssynergia to exist in 16 per cent 'of 75 cases. 

The spasm of the sphincter was sometimes lelieved by 
the injection of the warm opaque .substances. They also 
found that glyceryl trinitrate tablets, magnesium sulfate, 
atrophine, belladonna, cream, and, olive oil relieved the 
spasm. 

Francis D. Murphy, Milwaukee, 


TREE TO PHYSICIANS AND HOSPITALS 
Send for new b<x>klet “The Dietarj Uses of a Valuable Food “ 
HORLICK’S MALTED MILK CORP. A. J D D. 1-37 

Racine, Wisconsin 
PJense Bcnd >our new booklet 
“Dietary Uses of a Valuable Food ’* 
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Address . . 
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SURGERY OF THE LOWER COLON AND REQUM 

SWEIG, WALTEH. 

Diseases of the Rectum. Rev. of Gastroenterology, 
3:3, 251-8, Sept., 193G. 

Hemorrhoids, carcinoma, proctitis, and pruritus are dis- 
cussed. 

Bleeding which can be accounted for by hemorrhoids, 
should not be accepted as such until thorough procto- 
sigmoidoscopic examination for carcinoma has been made 





PRESCRIBE MA HUANG 
FOR THE PATIENT 
needing EPHEDRINE 




The tiend of modern medicine is to pi escribe active principles in concentrated and 

"""ifl'infTth this trend, White’s Cod Liver ^ Concentote^affoi^^^ 
principles of cod liver oil— the „ot, a substitute, but the therapeutic 

the natural oil of gadus liver; not fatty bulk, 

potency of cod liver oil minus the incit and ] of cod liver oil'^ is avail- 

This natural, concentrated product, 100 forms to suit every type 

able for clinical use in three convenient, economical dosage lorms 

of patient. , 

for totanls-Liqaid C.«.enlrate-hv<, topa of this oopcontrate equal 
one teaspoonful of cod liver oil.* or,„„in 

For Youngsters and Adults— Tablets-each candy-hke tablet equaU 
one teaspoonful of cod liver oil.* 

For Reinforced Dosage— Capsules— each clear, soluble capsu e q . 
four and one-half teaspoonfuls of cod liver oil. 

Recognition of the maiked advantages of dosage forms°of'w’h^^^^^ 

attested by the rapidly increasing aJa is not advertised to the public. 

Liver Oil Concentrate. It is promoted ethically, ana is nut, 

♦USP Minimum Standard 






COD LIVER OIL CONCENTRATE 



WHITE LABORATORIES Inc., 113Northl3thStreet,Newark,N. J. 
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BILE SALTS 

Fairchild 

The sodium glycocholate and tauro- 
cholate, the salts of conjugated colic 
acids in their native association as 
separated from fresh ox gall. 

A stable dry powder; uniform in com- 
position; efficient for the well known 
therapeutic uses of ox-gall — in disorders 
due to faulty bile functioning. 

Bile Salts preferably to be dispensed 
in capsule by itself, or in combinations 
in powder. 

Offered in powder, 14 oz., 1 oz. vials; 
in capsules, each three grains Bile Salts. 

Fairchild Bros. & Foster 

New York 


KONS YL 

The MudlagenouS'Forming Part 
of the Plantago Ovata 

Promotes Peristalsis By Bulk 
and Lubrication 


ADVANTAQES 

1 Safe 

2 Effective 

3 Non-Habit Forming 

4 Easily Taken , 

5 Priced for People of Limited 
Means Who Have To “Take - . 
Something” Every Day. 

A Teaspoonful Makes A Tumblerful Of' “Jelly” 


Burton, Parsons & Co. 

(Established 1885) 

Washington, D. C. 


after careful preparation of the bowel. Hemorrhoids ate 
treated mainly by injection. 

A lesion diagnosed non-malignant by a single biopsy ex- 
amination may pi-ove to be malignant if biopsy is repeated 
from a different part of the tumor. Schmieden and West- 
hues believing that all carcinomas of the rectum develop 
from a polyp regard radical operation absolutely neces- 
sary when a polyp is found, whereas the author agrees 
with Maresch that only seven per cent of polypi de- 
generate into carcinoma and suggests a proctoscopic ex- 
amination every three or four months would preclude 
overlooking a malignant degeneration. Results compar- 
able with the abdominoperineal operation are reported by 
the sacral method of operation with retention of the anal 
sphincter. Surgical intervention in the presence of colloid 
carcinoma is futile. No benefit has been observed from 
X-ray or j-adium therapy except in anal carcinoma in 
which case radium supersedes surgery. 

Chronic proctitis is considered one of the most frequent 
rectal diseases. Pour stages are described. They are 
designated proctitis mucosa, ulcerosa, granulosa, and 
atrophicans. The granulosa stage represents the healing 
of the ulcerosa form and proctitis atrophicans is the end 
stage. The method of treatment is omitted. 

In anal eczema and pruritus not due to such general 
diseases as uremia, diabetes, et al, the main etiologic 
factor is proctitis. The secretion from the diseased mucous 
membrane is responsible for the skin changes and symp- 
toms. Treatment consists of shaving and cleansing the 
perianal skin, removing condylomata, applications of silver 
nitrate or tannic acid solutions to the skin, local treatment 
of the proctitis, subcutaneous injections of plenocain at 
the edge of the eczematous area, and oral sedation (trans- 
lated by Julius Gerendasy, M.D.). 

Reviewer's Note: 

Whether the opinions expressed in this article are those 
of an individual or are representative of Europe they 
are different from those of leading proctologists in this 
country. As evidence of this divergence of opinion mention 
may be made of the percentage of malignant degeneration 
in polypi, the choice and types of operation for carcinoma, 
the beneficial effects of radiation therapy, views on the 
subject of proctitis, and results in the treatment of 
pruritus. ' 

Wayne W. Flora, Chicago. 

Robertson, Jarrett P., and Sharp, Lee. 

Granuloma Venereum and Lympltopathia Venereum. 

Amer. Jour. Siirff., 34 :S, 322-3, Nov., 1936. 

Considerable confusion exists regarding two diseases, 
granuloma inguinale and lymphogranuloma inguinale, 
probably largely as a result of the similarity of names 
and their venereal nature. Granuloma venereum and 
lymphopathia venereum have been suggested for general 
use as being more descriptive of the conditions. 

“Granuloma venereum is a chronic disease which de- 
stroys the skin and subcutaneous tissue, spreads slowly by 
continuity and contact but does not involve the lymph 
nodes and deeper structures." The laboratory diagnosis 
is made by finding Donovan bodies (Gram negative en- 
capsulated bacilli) in epithelial cells removed from the 
lesion. The clinical diagnosis depends on the history, local 
examination, and response to specific therapy. It must be 
diffeVentiated particularly from chancroid, chancre, and 
sometimes "the primary lesion of lymphopathia venereum. 
The Ito-Reenstierna skin reaction and search for Ducrey's 
bacillus are commonly used as is the dark field exami- 
nation. Fiiadin gives 40 per cent quicker healing, is less 
toxic, and allows fewer recurrences than does tartar 
emetic. 

“Lymphopathia venereum is an acute, subacute, or 
chronic adenitis of venereal origin.” It is a disease of 
the lymph channels and nodes. The microscopic picture 
of tissue resembles closely that of tuberculosis. The intra- 
dermal test made with Frei antigen is of the greatest aid 
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STRIKING 

ACHIEVEMENT 


The synthetic production of vitamin B, in 
pure form represents a distinctive chem- 
ical achievement. Vitamin Bj is recog- 
nized as a dietary essential for infants, 
children and adults. 

The first synthetic vitamin Bi — Betaxin — 
makes available to physicians an ade- 
quate and economical supply of this 
dietary essential and antineuritic factor. • 
According to clinical reports vitamin Bi 
is indicated not only in beriberi, but also 
in less severe Bi avitaminosis character- 
ized by anorexia, gastric and intestinal 
atony. Its use is also suggested in preg- 
nancy and lactation, when metabolism is 
increased, as in hyperthyroidism and in- 
fections, and in various nervous disorders 
of nutritional origin. 

How Supplied: For oral administration tablets of 
0.1 mg. and 1 mg., bottles of 50; for intramuscular 
injection, ampules of 1 cc. (= 1 mg.), boxes of 10. 
For research laboratories, crystals in vials of 15 
mg. and 50 mg. 

Each milligram is equivalent 

to 500 international units. 



TRADEMARK 



607 M 



874 


American Journal of Digestive Diseases and Nutrition 


In the treatment of 

FUNCTIONAL CHRONIC 
CONSTIPATION 



TESTAGAR 


Wherever BLAND BULK is indicated in 
fastro-intestinal disturbances, you will find 
TESTAGAR an effective aid. It is a com- 
pound of the husks of Plantago Loeflingii 
Linn combined with the finest quality 
AGAR-AGAR. 



TRY 

TESTAGAR 

Wc shall be pleased to 
send you samples for clin- 
ical test purposes and 
complete information on 
request. 


The TESTAGAR LABORATORIES, Idc. 


424 W. Elizabeth St 


Detroit, Michigan 


MORE MORE 

Physicians are using combination 

KAO-MUCIN . . . HYCOLA treatment 
in PEPTIC ULCER THERAPY 



KAO - MUCIN and 
HYCOLA should be 
used alternately; 
KAO-MUCIN be- 
tween meals to re- 
duce bacteria, 
toxins and gas, and 
provide a viscous 
protective covering 
over the ulcerated 
area; H Y COLA 



after feedings to reduce excess acidity by colloidal adsorp- 
tion. KAO-MUCIN assists therapeutic action of HYCOLA. 


KAO-MUCIN-C. P. Co. 

Concentrated Vegetable 
Mucinoid, relieves gastric 
pain promptly and allays 
patient’s mental distress. 
Also valuable in colitis, dy- 
sentery and flatulence. Sup- 
plied in packages of lOO 
tablets. 


HYCOLA-C. P. Co. 

Colloidal Aluminum Hydro- 
xide, removes excess acidity 
not by chemical neutraliza- 
tion but by colloidal adsorp- 
tion. One tablet adsorbs 
app. 5 C.C. of N/10 HCl. 
Supplied in packages of GO 
and 250 tablets. 


Write for samples and information. 


The Columbus Pharmacal Co. 

Columbus, Ohio 


in diagnosis and is responsible for the rapid progress 
made in the study of this disease in the last decade. Dit- 
ferential ' diagnosis includes consideration of inguinal 
swellings as a result of chancroid, syphilis, tuberculosis, 
non-specific infection, Hodgkin’s disease, and malignant 
metastases. Fuadin, though not specific, gives better re- 
sults than any other therapeutic agent. 

From the authors’ experience in controlling these dis- 
eases lymphopathia venereum is considered more con- 
tagious and more easily transmitted than granuloma 
venereum. 

AVayne W. Flora, Chicago. 


Riddoch, J. W. 

Anal Fissure. The Lancet, 2:20, 1150-1152, Nov. H, 
1930. 

In spite of the fact that fissure is one of the commonest 
of anal conditions there is a lack of unanimity of opinion 
regarding its cause, chronicity, and rationale of cure. 

According to Ball, fissure resulted from a tearing down 
of a rectal valve by a scybalum, the valve forming the 
sentinel pile. As a modification of this theory it was sug- 
gested that a small subcutaneous sinus develops following 
rupture of an anal valve, the fissure resulting from the 
giving way of the roof of the sinus. The most recent view 
is that most fissures result from the tearing of a “pecten 
band” by a hard fecal mass. 

Chronicity has been ascribed to spasm, scar tissue for- 
mation during attempts to heal recurring tears, and in- 
fection. 

The upper two-thirds of the anal canal which is lined by 
mucous membrane is separated from the lower one-third 
which is lined by skin, by the pectinate line (the level of 
the anal papillae). The band of skin extending from 3 
to 9 mm. below this line has been called “pecten,” the 
“anal intermuscular septum” being firmly attached im- 
mediately under the pecten. This septum separates the 
internal sphincter muscle from the subcutaneous portion 
of the external sphincter and into it is inserted the fibrous 
prolongation of the longitudinal muscle of the anal canal. 
The key to this discussion is this septal region. The super- 
ficial external sphincter lies outside this ring and is ar- 
ranged in an elliptical manner, the fibres from each side 
attaching to the central point of the perineum forming a 
wide angle and the fibres attaching to the anococcygeal 
raphe and coccyx forming a sharp angle. The support 
from this muscle to the septal ring is especially weak 
posteriorly and less so anteriorly. 

The author suggests that trauma such as the passage 
of large hard scybalae causes rupture of the most rigid 
part of the canal, the septal region, at the points posteri- 
orly and anteriorly where the support is deficient. The 
damage may be in the nature of small extravasations of 
blood followed by fibrous tissue formation and contraction 
with formation of a ridge of fibrous tissue which ruptures 
Avith passage of a hard fecal mass. 

Chronicity is due to narrowing of the anal canal at the 
septal ring produced by contraction of scar tissue and 
deficient blood supply. Spasm may be of some importance 
but it is not a decisive factor. 

The avoidance of overstretching of the anal canal and 
increasing the blood supply by stimulating applications 
or injections are the principles of treatment. The injec- 
tion treatment may be useful in selected cases but it is 
not ideal because of increased scar tissue formation, lack 
of healing even after repeated injections in some cases, 
and in others persistence of pain with defecation even 
when healed. 

The author’s surgical method is commonly used in the 
office or clinics. The region to he incised is infiltrated 
w-ith an anesthetic solution. A slotted anoscope is inserted 
with the slot and fissure corresponding. The anal inter- 
muscular septum is incised while under tension until the 
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CHOLERETIC 




Authofiticj ogree thot chole 
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bile acids, ore not chola 
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got! bladder evQCuotlon)* the 
effective ond proven choJo- 
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CHOLACOGUE 




contairting both a tatty acid (oleic acid) and bile salts, 
is a true chologogtte and choleretic. 

Furthermore ... it wos definitely proven thot the odditton 
of oleic acid to bile salts (Exicol) increases bile secre- 
fion from the liver 100 to 200%/“ 

EXICOL fulfills the nec- 
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the odequate manege* 
ment of diseases of the 
biliary tract. 


Dose: 2 capsules t i d a c. 
Prescribed in boxes of 36 
and too 

*Ar^ J P©en)p*r* 19 3^1 1938 Am J Med Scien 
6-182 1931 

••Arch IntMed 39 6i7.1926 Am J Surfi 7 455 1929 
•••Ani.lM Med 6-U65 1933 J lob & CIm Med 
19^67 1934 



BROOKLYN SCIENTIFIC PRODUCTS CO., INC. 

70 Fifth Avenue, New York, N. Y, 



EW 

REDUCED PRICES 

on 

^jzjcho^in. 


EilediT* Janoory IL 1937. the pilot of DteboUn 
tesbltls wlQ l>e cobstcmUcdly rtdtsctd. 

- TblsdrosflcTeducdonltniodtpossXbltbytaTlaqv 

In qnanSty monufocturt brought about by the 
eonttcmfly vsidenlng ust of DtehoUn. the sntdlca* 
lion of E^olctlnfbt isedieol moDogtmexit of gall* 
bladder ond biliary tract dlstarboacts.Througb lU 
dioltr^e <%d ofaologogut Influence Z>t^olIa l« 
of proTtd Tolut in ^ironic choltcytUflt. hepatitis 
of toxic origin. oon«ca! cu loas cholcmgltls. blUory 
• ngorgtmtnL functional bspofle Insuifldencf. 
Tbosavfngerwhlcbquattfltyproducfloa botmodo 
pewtbU. wo dedr* to pass on to your potlsnL 
Doctor. These or* lh« new low prices, showing o 
reduction of from 20% to 2t%. 

Me* •• OU Vow 

Dediolln. podeoge ed 100 tablets . SLSO JO 
Ded^lin. podeezge of 25 tablets . SliX) 

(Al iotmm sttee •( «*■) 

Because of these new prices. Doctor, wedncerely 
h(^ thol DechbllB find sCU wider use In 
your pnzctlc*. 

Riedel-de Haen, Inc. 

105 Hudson Street. NEW YORE. N. Y. 


finger fails to detect any remaining strands of fibrous 
tissue. Bleeding is controlled by the silver nitrate stick 
and a vaselined wool pack. Control of postoperative pain 
by injection of an anesthetic in oil is not often used be- 
cause the resulting fibrous may be detrimental. The im- 
portant advantage of this procedure is the widening of 
the anal canal because of healing of the wound by in- 
growth of epithelium instead of adhesion of its sides. 
Reviewer’s Note: 

Three points should be emphasized regarding the pecten 
as agreed upon by those who have made a caicful study 
of the anatomy of the anus. 

1. The pecten is an area of subcutaneous fibrosis which 
may also involve the overlying skin. 

2. It partially surrounds the skin but is not a complete 
band. 

3. It is not constantly present with those lesions with 
which it does occur. 

Wayne W. Flora, Chicago. 

Pettit, Rosivell T., and Edgcomb, J. J. 

Critical Analysis of Methods of Treatment of Rectal. 

Carcinoma, Particularly Electrocoagulation. Am. Jour. 

Sitrg., XXXIV, 1:S7-(SI,, Oct., lOSe. 

The anatomy, pathology, diagnosis, and management of 
carcinoma of the rectum are briefly discussed, the man- 
agement being classified under the folloiring three 
methods: surgery, radiation, and electrocoagulation. 

As a foundation for electrocoagulation therapy three 
factors are emphasized. First, the fact that carcinoma of 
the rectum is in most cases within reach of the finger 
makes it easily accessible for diagnosis and treatment. 
Second, carcinoma of the rectum metastasizes late. Wood 
and Wilkey are quoted as stating that spread is chiefly by 
local continuity and that spread by the blood stream is 
accidental. The authors state that these findings are in 
contrast to those of most pathologists who find widespread 
metastasis to lymphatics, peritoneum, and liver. Third, 
the five year survival following electrocoagulation com- 
pares favorably in the authors opinion %vith the 38 per 
cent to 50 per cent following surgery. 

This writing covers their experience in the last nine 
years with 15 cases of carcinoma of the rectum treated by 
electrocoagulation, radium. X-ray or some combination of 
these. Colostomy was not used. 

Electrocoagulation was used in 23 cases. Of these two 
were treated by electrocoagulation alone, six with radium 
and X-ray, three with radium, and two with X-ray. Of 
the two cases in which electrocoagulation was not used 
one was treated with radium and X-ray and the other 
which had been treated elsewhere with radium was treated 
with X-ray. Further analysis shows that of these 15 
cases, two were treated by electrocoagulation alone, tivo 
by radiation alone, and 11 with electrocoagulation and 
radiation combined. 

The most common complication follo'wing electrocoagula- 
tion is rectal stricture. There was one hemorrhage late 
in the second week and one death on the fifth day due to 
perforation and peritonitis. 

Reviewer’s Note: 

Electrocoagulation has been widely used in a number of 
conditions especially in the past few years. In a small 
series of cases in which radiation therapy has been used 
in addition to electrocoagulation, the beneficial results of 
the latter are difficult to evaluate satisfactorily. Up to 
the present time those surgeons who are generally consid- 
ered as being best able to give a valuable opinion about 
therapy of carcinoma of the rectum by their extensive 
study and experience maintain that the malignant nature 
of the disease requires wide removal of the lesion and the 
lymphatic structures Avhich might serve as a means of 
metastasis. 


Wayne W. Flora, Chicago. 
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The rcquhir use of s:ilines is suggested in cases oi: 
constipation due to congenital Itypoplasia of the 
intestinal musculature. The safety of the salines 
makes them particularly adaptable, as administra- 
tion in such cases is usually prolonged. 
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fresh foods contain about 
1 International unit per 
gram.” 

C. A. Elvehjem, 

Am. J. Pub. Health, 
25:1334, Dec., 1935. 


Mead’s Brewers Yeast Tablets in 
bottles of 250 and 1000. Mead’s 
Brewers Yeast Powder in 6 oz. 
bottles. Bottles now packed in 
cartons for greater protection. Not 
advertised to the public. .Samples 
exclusively to physicians on request. 


Potency Doubled 

without price increase 

As a result of long continued research in culturing various 
strains of yeast, all Mead’s Brewers Yeast (tablets and 
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SECTION I— Clinical Medicine: Diseases of Digestion 


The Effect of Administration of Aluminum Preparations on the Secretory 
Activity and Gastric Acidity of the Normal Stomach 

By 

A. C. IVY, M.D., LAWRENCE TERRY, M.S., 

G. B. FAULEY, M.D. 
and 

Wm. B. BRADLEY, M.S. 

CHICAGO, ILLINOIS 


A lthough aluminum preparations have been and 
are being used to some extent in the treatment of 
"peptic” ulcer in man (1, 2, 3, 4, 5, 6), we have been 
unable to find a stud}' of the effect of the prolonged 
administration of relatively large quantities of such 
preparations on the secretory activity of the stomach 
of normal subjects. Einsel, Adams and Jlyers (2, 
3) observed that the gastric acidity of ulcer patients 
was reduced after several weeks of treatment wath 
aluminum hydroxide cream ("Al cream”), although 
a normal histamine response was obtained. Such a 
reduction in acidity may be ascribed to several factors, 
such as: (a) a natural decline of the “abnormally 
reacting” stomach in consequence of the remission of 
the ulcer; (b) a decrease in gastric retention as 
the ulcer enters a remission; (c) the aluminum, be- 
cause of an astringent action on the gastro-intestinal 
mucosa, or the coagulation of mucin, or a reduction in 
gastric digestion, may decrease the secretagogic action 
of food; (d) the aluminum may cause a mild gastritis. 
The absorption of aluminum in systemic toxic 
amounts and an effect on the acid-base balance of the 
blood has apparently been ruled out (3). Because the 
possible operation of the first two factors one cannot 
derive from EinseTs observations what the real effect 
of aluminum medication on gasti'ic secretion is. This 
work was primarily undertaken to answer that ques- 
tion. 


METHODS 


The investigation was conducted chiefly on healthy, 
vigorous dogs fed a balanced diet ad libitum. Two alumi- 
num preparations were used. One was aluminum hydro- 
xide cream. (In the earlier part of the work the cream 
was made by us; later we purchased Creamalin (Cleve- 
land Chemical Associates), the buffering action of which 
was almost the same as our’s) . The other was Alucol, a 
colloidal aluminum hydroxide (Wander Co.) in the form 
of a powder, which was administered wth a little water. 
A few experiments have also been performed on human 
subjects primarily for the purpose of ascertaining the 
degree of buffering of gastric acidity obtained with the 
aluminum preparations. 

The capacity of the two preparations to buffer N''10 
HCl was determined. Neither was immediately soluble in 
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a large excess of N/10 HCl, Alucol being considerably less 
so than the Al cream, a factor that is concerned in the 
interpretation of our results. The samples of the prepara- 
tions were set aside in contact with excess acid for periods 
of %, 1, and 2 hrs., and then back-titrated with N/10 
NaOH electrometrically. In order for one to check our 
results the details of our method of titrating must be 
given. Samples of 2 c.c. of the Al cream and 1 gram of 
Alucol powder were used. The samples were placed in 
100 C.C. of N/10 at 37° C., the mixture being stirred about 
Vi min. every 6 min. At the end of the periods stated, the 
samples were quickly cooled to room temperature (20° C.), 
5 drops of 0.2% Tbpfer’s reagent were added and the 
mixture back-titrated ivith N/10 NaOH. Readings of 
alkali used were made at thi’ee different H-ion concentra- 
tions, namely, pH 3.76, or the first indication of change of 
Topfer’s from the red, at pH 4.0, and at the change of 
Topfer’s reagent to yellow, or a pH of 4.2. One c.c. of 
aluminum hydroxide cream buffered at a pH of 4.2, 9.21 
C.C. of N/10 HCl in one-half hour, 10.34 c.c. in one hour, 
and 12.86 c.c. in two hours. One gram of the Alucol 
powder buffered at a pH of 4.2, 22.18 c.c. of N/10 HCl in 
one-half hour, 32.87 c.c. in one hour, and 34.97 c.c, in two 
hours. 

The single doses of aluminum cream and Alucol actually 
used were 20 c.c. and 10 gm. respectively, such relatively 
large doses being chosen to obtain maximum effects, and 
to buffer theoretically from 250 to 350 c.c. of N/10 HCl in 
a two hour period, provided the acid and aluminum prep- 
arations were retained in the stomach, which of course, 
does not happen in vivo. In a one hour period these doses 
have the potentiality of buffering (pH 4.2) 206 c.c. and 
328 c.c. of N/10 HCl respectively. The values for pH 4.2 
only are given because we always titrated gastric samples 
to the yellow color of Topfer’s, an unmistakable end point. 

To one group (5 dogs) 20 c.c. of aluminum cream, and 
to a second group (6 dogs), 10 _gm. of Alucol were given 
four times a day, at 9 a.m. and’ at 1, 5, and 9 p.m. The 
dogs were fed at about 11 a.m., excepting on the days that 
test meals were fed. Medication was continued for more 
than four months. 

Before starting the medication, an index of the secre- 
tion of the stomach was obtained (a) by feeding a test- 
meal and then aspirating a sample hourly for four hours, 
and also (b) by feeding the test meal three times per day 
and aspirating the stomach 4 hours after each meal, 
namely, at 1, 5, and 9 p.m. After starting medication 
the test meals and aspirations were performed about once 
weekly. The test meals were given with and without 
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Table I 

Animals on continuous medication for sixteen weeks 


Averages, daily 

Before Medication 


After Medication 

1 


Control 

First 9 

weeks 

l^t 7 weeks 


Free 

Total 

Free 

Total 

Free 

Total 

Aluminum Tlj/droxide Cream 







Plain Test Meals 

.069 

.220 

.07 

.23 

.07 

.20 

Medicated Test Meals 

.069 

.220 

.06 

*19 

.06 

.21 

Medicated Aspirations 

.112 

.240 

.13 

,2S 

.13 

.25 

Alucol 







Plain Tost Meals 

.077 

.237 

.11 

,31 

.11 

.28 

Jledicated Test Meals 

.077 

.237 

.05 

.18 

.07 

.22 

Medicated Aspirations 

.131 

.258 

.14 

.31 

.16 

.31 


aluminum and the four hour aspirations were also made 
with and without the inclusion of aluminum. 

The dose of aluminum was added to the meal; in the 
case of aluminum cream this was done throughout the 
period; in the case of Alucol, after several weeks the dogs 
would not eat their food with Alucol in it, so the Alucol 
was given by stomach tube, which did not influence the 
results because the dogs were habituated to taking the 
tube. 

It should be pointed out that the aluminum preparations 
buffer alkali as well as acid. For this reason, although 
the values for free acid will be accurate, if much alumi- 
num IS piesent in the gastric sample the total acid value 
(phenoiphthalein as an indicator) will be high. The 
nature of our results shows that the possible presence of 
aluminum in our gastric samples -did not materially affect 
the total acid values. However, the greater significance is 
to be placed upon the free acid values. All titrations of 
gastric samples were made immediately. 

RESULTS 

The data are obviously verj' voluminous and cannot 
be given in entirety. The data, however, were suffi- 
ciently consistent to warrant the submission of aver- 
ages for all dogs. 

The averages on the five animals receiving 20 c.c. of 
aluminum cream 4 times daily for more than 4 months 
are shown in Table I. Similar data for Alucol are 
shown in Table I. The averaged acidity values of the 
non-medicated test meals before and after continued 
medication are shown as well as the medicated test 
meals before and after continued medication, and the 
four hour aspirations in which the meals had been 
medicated both before and after the continued period 
of medication. Such a scheme made it possible to de- 
termine the effect, if any, of long continued medication 
on the response of the stomach to non-medicated and 
medicated test meals. Any difference as much as — 
10% is significant. 

It is obvious from an inspection of Table I that the 
administration of aluminum cream or Alucol in re- 
latively large doses over a period of four months does 
not decrease the gastric secretory response to a test 
meal; no significant change occui-red, the trend being 
toward a slight increase. In the case of Alucol and 
the plain test meals a definite increase occurred. This 
indicates that the stomach attempted to compensate 
for the buffering action of aluminum; and on the days 
that the non-medicated meal was given, the stomach 
continued to compensate as though aluminum had 


actually been added. This tendency to compensate is 
again shown in both the aluminum cream and Alucol 
data for the medicated aspirations, which were made 
4 hours post-cibum, or at a time the stomach was 
practically free of food and medicament. As might 
be anticipated the acidity of the medicated test meals 
is reduced throughout the continued medication period, 
the reduction being greater for the first period of nine 
weeks than the latter seven %veeks. This is not due to 
the stomach adapting itself to the aluminum after 
nine weeks or to the production of a gastritis, we be- 
lieve, because when the average daily temperature 
meteorological curve is plotted alongside that of the 
gastric acidities, the decrease in acidities during the 
last seven weeks correlates with the average daily 
temperature, a fact that requires no discussion. 

The attempt of the stomach to compensate for the 
effects of a neutralizing or buffering substance, of 
course, is a well-known phenomenon and occurs par- 
ticularly in the case of alkalies (7). In the case of 
aluminum, however, the compensatory increase is not 
marked. 

The effect of the addition of the aluminum •prepara- 
tions to a test meal. The same test meal employed in 
the former experiment was used and when medicated 
the same doses of the aluminum preparations given 
above were used. A gastric sample was obtained 
hourly for four hours. 

Aluminum cream: Twenty-two animals were used. 
The non-medicated meal was fed 147 times and the 
medicated 137 times. 

Alucol: The same experiment was conducted with 
Alucol on 28 animals. The non-medicated meal was 
fed 156 times and the medicated 117 times. The data 
are summarized in Table II. 

First, it is to be noted that the data on the plain 
test meals in the two groups of animals (Table II) 
check remarkably, demonstrating the beauty of the 
averages of a large amount of data obtained under 
controlled conditions. The greater “buffering” effect 
obtained with Alucol in comparison to aluminum 
cream is due chiefly to the larger dose of Alucol ad- 
ministered, and we believe in part to the lower degree 
of solubility of Alucol. It is interesting that the ratio 
between the degree of lowering of free acidity at the 
4 hour period in the case of aluminum cream and 
Alucol (0.028 : 0.038 = 74%) (Table II) is the same 
as the ratio between the “buffering” action of alumi- 
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Table U ‘ ' . - 

Gastric acidities folloxoing test-meats (average values) expressed as per cent of HCl in 22 animals receiving 


cream 


A 

First 

Free 

Hour 

Total 

Sccon< 

Free 

Hour 

Total 

Third 

Free 

Hour 

Total 

Fourth 

Free 

Hour 

Total 

Plain T«?3t Meals 

.OIS 

.ISO 

.044 

.100 

.087 

,23 G 

.125 

.274 

Medicated Test Meals 

.ou 

.I2S 

.034 

.171 

.073 

.233 

.097 

.282 

Redaction 

.001 

.028 

.010 

.010 

.014 

.003 

.023 

-f.008 

Per cent of reduction 

22<^r. 

isii 

23^ 

10% 

1C% 

1% 

229^5 

-i-3% 

Gastric aciditu 

s following 

test meals 

(average i 

lalucs) expt 

'cssed as per cent of UCl in 2S animals 




receiving Alucol 






First 

Hour 

Second Hour 

Tliird 

Hour 

Fourth Hour 

B 

Free 

Total 

Free 

Total 

Free 

Total 

Free 

Tola! 

Plain Te«t Meals 

.017 

.153 

.045 

.182 

.032 

.231 

.113 

.260 

Medicated Test Meals 

.000 

,092 

.027 

.125 

.055 

.164 

.073 

.209 

Reduction 

,00S 

.OCt 

.018 

.057 

.027 

.067 

.038 

.051 

Per cent of reduction 


4894 


31% 

33% 

20% 

3455' 

20% 


nura cream and Alucol in the doses used at a 2 hour 
period (257.2 : 349.7 = 74%). This means that the 
differences observed arc due chiefly to the differences 
in dosages of the two preparations. 

Aspirations four hours after feeding, or at 1, 5, and 
9 p.m. were made on botli groups of animals, with 
and without the meals being medicated. In the alumi- 
num cream group 82 “non-medicated” and 14G "medi- 
cated” daily aspiration tests wore made; in the Alucol 
group 124 and 183, respectively. The animals did not 
receive more than 2 medicated sets of meals per week. 
These data because of their bulkiness will not be sub- 
mitted. They agree essentially with the results shorni 
under the fourth hour period in Table II. In fact, we 
made the aspirations to check the four hour data in 
Table II, and to observe if any accumulative effect of 
the aluminum might be observed to occur when given 
once or twice weekly at four hour periods during the 
day. A slight accumulative or compensatory' effect 
was observed on the days the aluminum was given, 
which did not manifest itself when plain test meals 
were given. 

HUMAN SUBJECTS 

It is obvious that the ingestion of either of the two 
aluminum preparations will buffer gastric acid. How- 
ever, we desired to perforin a few experiments on 
several human subjects to ascertain how effective they 
might be. 

Alcohol test meals: The normal gastric response of 
6 graduate students, accustomed to the stomach tube, 
to 50 c.c. of 7% alcohol, after evacuating the gastric 
residuum, was determined. Then, the alcohol test was 
performed with Alucol (1.4 gm.) or Creamalin (4 
c.c.), which was taken immediately after the alcohol. 
The curves (free acid only) of the average response of 
the group for two hours shows that the aluminum 
preparation reduced the free acidity for 45 minutes 
or longer. The variation in the response from subject 
to subject was rather marked, and the tendency to an 
increase in acidity after the aluminum had been evacu- 
ated, was characteristic of 4 of the 6 subjects. 


Regular meals; The subjects (6 graduate students) , 
in these experiments were instructed to choose a’ 
breakfast, a lunch and dinner and to ingest the same 
meals on three successive days, hourly samples of the 
gastric contents being withdrawn and titrated im- 
mediately. One day sen-ed as a control, and during 
the other two days either Alucol (1.4 gm.) or Cream- 
alin (4 c.c.) were taken Yz hour after each meal and 
again at 10 a.m. and 3 and 8 p.m. The curves (free 
acid only) of the group averages show that the free 
acidity is reduced, but tends to rise to normal values 
an hour before the next meal. (It should be kept in 
mind that 4 c.c. of Creamalin and 1.4 gm. of Alucol 
buffer only about 40 c.c. of N/10 HCl in the test tube). 

Similar experiments were performed in 10 subjects 
(students) except that the dose of the aluminum prep- 
arations was increased slightly and given hourly on 
the half hour for 14 hours. The subjects ate at 7 
a.m., 12 noon, 6 p.m., and hourly at the half-hour thej' 
took 6 C.C. of aluminum cream (buffers 51.7 c.c. N/10 
HCl in 1 hour and 46 c.c. in 0.5 hour) until 8 :30 p.m. 
A gastric sample was removed on the hour and just 
before eating the noon and evening meal. A similar 
series of tests was made using 1.6 gm. of Alucol (buf- 
fers 52.6 c.c. N/10 HCl in 1 hour and 35.5 c.c. in 0.5 
hour) . Chart 1 shows the group averages and the re- 
sults of subject Gr., whose free acid was reduced least 
of all. (The aluminum preparations tend to cause con- 
stipation in some noimal subjects). 

Effect of continuous and prolonged administration of 
aluminum hydroxide preparations on blood chlorides 
and plasma CO„ combining poiuer. The plasma CO„ 
combining power and total blood chloi'ide level ivere 
studied in eight dogs, four receiving 20 c.c. of alumi- 
num cream and four 10 gm. of Alucol four times daily 
at 9 a.m., 1, 5, and 9 p.m. The plasma CO„ combining 
power was found to be in the normal range for dogs, 
40 and 56, average 49, volumes per cent. The blood 
chlorides expressed as sodium chloride ranged from 
3.83 to 4.62, average 4.31 grams per liter which is 
slightly below or in the lower limits of the normal. 
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This confirms the findings of Einsel and others (2, 3) 
with the exception that our chloride values are some- 
what lower, but our doses were relatively larger. The 
chloride values on patients I’eceiving aluminum cream 
also fell in the lower limits of the nonnal range. 

DISCUSSION 

in view of the astringent action of aluminum hydro- 
xide we rather anticipated a decrease in the gastric 
secretorj’ response to a meal. No evidence showing 
that such occurs on the single or continued daily ad- 
ministration of the two preparations was obtained. 
The buffering action on the acidity of the gastric 
contents observed was of couree to be expected and 
no^ significant difference in the two preparations in 
this regard was noted. It has been shonm clearly by 
Boyd (7), using Pavlov pouch dogs, that alkalies such 
as sodium bicarbonate and calcium carbonate in 
ordinaiw doses given over a long period of time do 
not depress gastric secretion. Very' large doses (3 
gm. per kilo) depress, and on their withdrawal, a 
hypersecretion occurs. Small doses tend to augment 
secretion. No evidence was obtained indicating that 
the doses of the aluminum preparations used, given in- 
termittently, stimulate secretion. However, the pro- 
tracted administration of the preparations tended to 
augment secretion to non-medicated test meals given 
on days when medication was dithdrawn. This tend- 
ency of the stomach to compensate is analogous to 
that observ'ed by Boyd in the case of alkalies, and in 
our e.xperiment it cannot be ascribed to changes in 
acid base balance in the blood, since significant 
changes do not occur (2). 


On the basis of our results pertaining to the amount 
of "buffering” of acid that occuri’ed after the ad- 
ministration of the aluminum preparations, we doubt, 
as Einsel does, that the antacid properties of alumi- 
num hydroxide preparations in the doses usually em- 
ployed fully explain its reported effectiveness in 
“peptic” ulcer. In animals that have received the 
aluminum preparations for some time, one finds at 
autopsy the folds of mucosa in the stomach and duo- 
denum covered with flaky curds, presumably precipi- 
tated mucin. Sometimes the duodenum is so coated 
that about two-thirds of its mucosa appears as if it 
had been covered with flour paste. This has been re- 
ported by numerous observers. 

We chose the relatively large doses of the two 
aluminum preparations to administer to the dogs (a) 
because we doubted that one would desire to ad- 
minister much larger daily doses to man, and never a 
larger per kilo dose, and (b) because we were inter- 
ested in making observations on toxicity. 

The question of the toxicity of ahmimm compounds 
has been investigated and discussed pro and con at 
considerable length. The older literature has been re- 
viewed by' Smith (8). Unfortunately, much of the 
older work was not accompanied by histologic studies 
and the methods for the chemical analj'sis of tissue 
were not sufficiently’ sensitive and specific to render 
the results of value. Since 1929, however, more accu- 
rate methods (9-14a) for quantitating aluminum in 
biological materials have become available, the colori- 
metric method of Eveleth and Myers being the most 
suitable. It now appears established that rats may 
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Lymphosarcoma of the Stomach* 

A Study of Four Cases 
By 

E. N. COLLINS, M.D. 
and 

M. G. CAHMODY, M.D. 

CLEVELAND. OHIO 


A lthough sarcomata of the stomach comprise 
only about one per cent of all gastric neoplasms, 
a surprising number of cases is reported in the 
literature. In studying these reports, one is impres- 
sed with the difficulties which attended the clinical 
and roentgenological diagnosis of this condition ^nd 
m'th Wfe fsct tkst sn esr}y disgnasis is even more 
important in sarcoma than in carcinoma, at least from 
the standpoints of operability and curability. 

Undoubtedly, the fact that sarcomata seldom involve 
the gastric mucosa early and therefore produce no 
characteristic deformity of the stomach on roentgen 
examination has led in many instances to the errone- 
ous conclusion that no neoplasm was present, in spite 
of the clinical evidence. In such cases the possibility 
of sarcoma and its different pathological process from 
that found in carcinoma should be considered. 

Our experience with a group of four proved cases of 
lymphosarcoma of the stomach will be discussed. Two 
of these, cases 1 and 4, have been reported previously 
fl, 2). 

Case 1 ; A man, 55 years of age, complained of epigas- 
tric distress, characterized by a dull pain which came on 
immediately after eating. He had lost 20 pounds 3n 
weight. A roentgen examination made when his illness 
began (five months prior to admission) was reported as 
showing evidence of an ulcer on the lesser curvature of 
the stomach. The patient was given 24 daily intramuscular 
injections of a four per cent solution of 1-hystidine mono- 
hydroehioride (Larostidin) ; this was followed by sympto- 
matic relief for four months but the epigastric distress 
recurred, and another series of inj'ections gave no relief. 

The patient entered this Clinic and an abdominal ex- 
amination revealed a large incisional hernia medial to the 
upper right rectus scar which followed previous cholccy- 
.stcctomy, but no palpable mass was present. Examina- 
tions of the blood gave normal findings. The night after 
his physical examination the patient had a gastric hemor- 
rhage and entered the hospital. He was placed on strict 
ulcer management. Symptomatic relief lasted for two 
weeks but the epigastric discomfort returned and included 
night distress at 2 a. m. An Ewald meal at this time re- 
voaied an absence of free hydrochloric acid. 

Roentgen examination was then made and the stomach 
would have appeared normal had there not been a careful 
study of the gastric rugae after the ingestion of a small 
amount of barium suspension. This procedure revealed an 
irregular ulceration on the posterior wall of the stomach, 
but it was not apparent when the stomach was completely 
distended with barium (Fig. 1). A diagnosis of an ulcei-a- 
ting neoplasm was made. 

At operation, a large ulcerating lesion was found on the 
posterior wail of the pars media of the stomach; this 
process extended nearly to the cardiac orifice. The lesion 

♦From tho Cleveland CHni'c. 
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was thought to be carcinomatous, and since no glandular 
involvement could be discovered a total gastrectomy was 
performed by Dr. T. E. Jones. 

Examination of the stomach after removal revealed an 
indurated mass on the posterior wall just below the lesser 
curvature. On opening the stomach, a large indurated 
ulcer was found which measured 9 cm. longitudinally and 
7.5 cm. transversely and extended from the cardiac open- 
ing toward the pylorus (Fig. 2). Microscopical exami- 
nation showed it to be a diffusely infiltrating lympho- 
sarcomatous growth involving all coats of the stomach 
(Fig. 3). Sections of three lymph nodes from the lesser 
omentum showed no evidence of metastasis. 

Comment; This patient emphasizes (1) the neces- 
sity for a careful study of the rugae in all gastric 
roentgen examinations, and (2) the intermittent 
symptomatic relief which may occur in the presence 
of lymphosarcoma. 

Case 2; This patient, a woman aged 55 years, entered 
this Clinic Complaining of epigastric distress of a gnawing 
character. This was not relieved by food or soda and had 
been present for three weeks. Two weeks prior to en- 
trance, she vomited a small amount of brownish material 
and the stools became dark in color. 

Examination of the abdomen revealed a firm, rounded, 
smooth, and slightly tender mass, the size of a baseball, 
below the right costal border just inside the right mam- 
mary line. It moved with respiration and the liver could 
not be palpated. 

Examination of the blood showed 3,010,000 red cells, 
8,000 white colls, and 01 per cent hemoglobin. The blood 
Wassermann and Kahn reactions were negative. The 
Ewald test meal revealed an absence of free hydrochloric 
acid. 

During the roentgen examination, the palpable mass was 
found to be outside the lumena of both the stomach and 
colon. It was movable and lay between the pyloric end of 
the stomach and the hepatic flexure of the colon, compres- 
sing both. The duodenum was not well visualized; by ex- 
clusion the mass was thought to be either in the duodenum 
or related thereto. The rugae in the pyloric third of the 
stomach were not well visualized hut this was thought to 
he due to the extrinsic pressure of the mass (Fig. 4). 

At operation, the mass w'as found to arise in the region 
of the pylorus of the stomach. Although the growth ap- 
peared to be extrinsic, it was considered an atypical 
variety of carcinoma, and partial gastric resection was 
done. 

Excerpts from the pathological report are as follows: 
“The anterior surface of the stomach is smooth and glis- 
tening, but just proximal to the pyloric ring there is a 
bulging, smooth, regular protuberance, measuring 6 cm. 
in length and 4.5 cm. transversely. The po.sterior surface 
is roughened and irregular and has numerous fibrous ad- 
hesions over it. On opening the stomach, there is an 
ulcerated area which extends over the entire posterior wall 
and over the greater portion of the anterior wall, almost 
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Ex- 


moal .excnlcd an absence of free hydrochloric acid, 
amination oi the stools neoplasm 

considerable infiltration in the .vail 
°^Se ^aUent'died tWrtecn daj^ after jdm.smon.^ 

°n'u» .nd .1 th. .»n.a=l. i- 

the opicardiiim, mesenteric nodes, and ureter. 

Comment: - This patient illustrates extensu-c m- 
vohement of the mucosa late in the course of the dis- 
ease. Apparently, the involvement occurred shortl. 

before death because a roentgen examin.ation tv as re- 
uciwu. cN \tonk<; nrior lO 


f \ 


Fig. 1. Case 1. Roentcenogram showing evidence of an 
ulcerating neoplasm. When the stomach v/as completely 
filled v/lth barium suspension, no evidence of abnormality 
v/as apparent. 


complckdv encircling the stomach, except for a narrow 
strip on the le'«er curvature” (Tig. 5). After microscopi- 
cal examination, the pathological diagnosis was lympho- 
sarcoma, stomach and gastric lymph nodes (Fig. o). 

The patient made an uneventful recovery from the 
operation .and before lo.aving the hospital vva« given a 
course of deep roentgenotherapy to the upper abdornen 
and mediastinum. Later, metastaves developed in the 
cervical Ijanph nodes and in the region of the right ladney. 
Roentgenotherapy was administered to both the=e areas, 
and even though there was a complete disappearance of 
all palpable nodes, death occurred seven months subse- 
quent to operation. 

Comment: In this patient, if the roentgenologist 
had interpreted his finding.s correctlv the preoperative 
diagnosi.s should have been sarcoma. If more atten- 
tion had been given to the gastric rugae and loss at- 
tention to the feature of extrinsic pressure, the exten- 
sive shallow ulceration which nearly encircled the 
pyloric third of the stomach in associ.ation with an 
extra-lumenal mass would have been obvious. 

Case S: This patient, a man G8 years of age, complained 
of weaknc-ss and the loss of 37 pounds in weight during 
the preceding year. Approximately one year prior to en- 
trance, he began to have indefinite pains in the abdomen, 
usually immediately after eating, and a diagnosis of 
“colitis” was made. He steadily grow vveaher and lost 
weight but his abdominal distress subsided. Then a heavy 
feeling in the epigastrium developed. Six weeks prior to 
entrance, a roentgen examination was reported as showing 
no abnormality of the stomach. 

Abdominal examination revealed no palpable organs or 
masses. Examination of the blood showed 2,640,000 red 
cells, 17,700 white cells and 45 per cent hemoglobin. Blood 
Wassermann and Kahn reactions were negative. The 
urine showed an occasional hyaline cast. The Evvald test 


entrance. 

Case i: A white boy, nine ye.ars of age, was admitted 
to St Vincent’s Charity Hospital m 1914, complaining of 
!^,dom.na?pain, nausea and vomiting 
out for two months. His symptoms were those of an 
epigastric discomfort which began one year prcviousli 
vv'htn he was struck in the “pit of the stomach wnth a 

*^"E>amiim(ion revealed emaciation and a tender tumor 
mass in the epigastrim. A clinical diagnosis of sarcoma 
of the stomach was made by Dr. F. E. Bunts and at opor.y 
tion, he found a largo mass which involved the pylonc 
third of the stomach with glandular involvement m the 
greater curvature. A partial gastrectomy and a postenor 
ga«tro-cntcrostomy wore performed in 1914. The patien 
mndc an uneventful operative reco^cr 5 . 

The sinyicnl upfciinon 'V'.ciphcd over 900 ^ams and a 
■pathological diagnosis of lymphosarcoma of the stomach 



Fig. 2, Case 1. Photograph of gross specimen showing a 
large, indurated ulcer. 
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Fig. 3, Case 1. Photomicrograph showing a diffusely in- 
filtrating lymphosarcoma (x 150). 


was made. The patient is living and well today- — ^twenty- 
two years after operation — with no evidence of recurrence. 

INCIDENCE 

Considerable interest in the subject of sarcoma of 
the stomach is evident from the amount of literature 
available. One of the most recent comprehensive re- 
views is that of Pack and McNeer (3) who cite the 
incidence as 1 per cent of malignant gastric tumors. 
In all cases of proven malignancy of the stomach .it 
the Cleveland Clinic, the incidence of sarcoma is 0.7 
per cent. The average age of our patients was 47 
years, the youngest patient was 10 years of age and 
the oldest 68 years. It will be noted that this average 
age compares closely with that reported by other 
authors. The age incidence for sarcoma has been re- 
ported by some authors to be from five to twenty 
years below that of carcinoma, but Crohn (4) states 
that the greater number of cases occur in the fifth 
and sixth decades. 

ETIOLOGY 

The etiology' of this, as of all malignant tumors, re- 
mains obscure. In Case 4 the patient dated the onset 
of his symptoms from the time he was struck in the 
“pit of the stomach” by a baseball. McWhorter (5) 
and others have pointed out that trauma may play a 
definite role. Kimpton (6), Warner (7), and Kapel 
(8) have reported cases in which the growth had ex- 
isted for years and then undenvent malignant change. 


and these wwiters feel that it is possible for a sarcoma 
to become engrafted upon a leiomyoma of the stomach 
just as such a process takes place in a leiomyoma of 
the uterus. Evidence has been presented to show 
that inflammation, irritation, preexisting neoplasms 
chronic ulcers, and tuberculosis may be causative fac- 
tors in the production of this type of tumor, but this 
has not been proved conclusively. 

PATHOLOGICAL FEATURES 

Gastric lymphosarcomata originate from the lym- 
phoid follicles of the submucosa which form solid or 
cystic growths or a diffuse, infiltrating process. Finally 
they project either into the lumen of the stomach or 
outward under the peritoneum, more often the latter. 

Most pathologists agree with Schlesinger (9) who 
classified sarcoma of the stomach into three types: 
Fii'st, the exogastric; second, the submucosal or pos- 
sible intragastric ; and third, the gross sarcomatous 
infiltrating type. The exogastric type, which arises 
in the subserous connective tissue layer, spreads be- 
tween the layer.s of the gastrohepatic or gastrocolic 
omentum and may involve very little of the stomach 
wall. Unlike carcinoma, the line of demarcation be- 
tween the tumor and normal stomach is usually well 
defined and shaiply outlined. The other two varieties 
have the characteristics of lymphosarcoma as men- 
tioned above. 

Ewing (10) has divided sarcoma of the stomach 
into three distinct histological groups : the spindle cell 
myosarcomata, which usually constitute the exogastric 
type of groivth; the ly’-mphomatous tumors, which in- 
clude the lymphosarcomata, and the miscellaneous 



Fig. 4, Case 2. Roentgenogram of stomach made after the 
ingestion of a small amount of barium suspension. (I) Soft 
tissue mass in anterior wall of stomach (outside of gastric 
lumen). (II) The line of demarcation below which there 
was extensive ulceration almost completely encircling the 
pyloric third of the stomach. 
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COI.UNS ANI. C^AUMODY-LYMlMIOSAnCOMA Or Till: STOMACH 

ulrcratiiiK |iroet‘?.ses wliieh 



round ci!l ar.d alviidnr of taicoaiata in which 

She vtrticUire r.n? riiijwar to fall into any tmo of 
•I'C common yroiip“- 

'fnlilo carcinoma, th- miioou- iiiomt.rano m wr- 
ccma i< not insolvtd until lat. in the oo-.u-o o, tin 
rti^o.-.w.. Wlu-n nK< ration f l'r.'<.n;. it ii tiMialb duo 
to .0 n.fro-i* n-ultiny fi.'tn imo oiro nr to tho 1 o_p of 
Mo «5 s-unplY tatlnr tl>,.n to laojda'tir in\a-ion Thu., 
l.arro KHtant of rnn.-oii' nn mhran.- niav 'Intiyti. 
‘h.aviny .an .■'.tonM\o ■haliov. u!c-r .-.n in fa-- H 
ania-ar' prolnhh- th.at a -aivofna of th- -tonmch ina> 
f,,- Djriath' Viithout intohiiiant of tin mucou- 
Ta.mhninoand f.nail> an .Mnviw -Imiyh may r«rcur 
qtiifo .-tidd-nly. 

CLINICAL l-LATritKS 

Thi < XfijM^trif \arii!y of «arcon::i. v. hich u-ualiy 
produce- a palpahlo ma-., may h- mi-t.al.on for rc- 
tropcritoma! tumor, pam.r-.atic or meo nt-ric c>-t. 
and h'-rau-.' -pl-tiom. paly m prc < nt in K' fi-r cent ot 
c.a-M of -arcorna of th- •'-loma-h. I'.ar.li'- di-<-a-o al-o 
m.ac hr confue-.! v.ith thi- condition. In -onu’ of th- 
ripyrtrd of oth-r \ari-ti.-. tia- -j mplomatolopy 

•.v.'.s that of a !«nipn jnptic ulc-r C.-nally. soon or 
lat- th- ,s)m|)tom^ and ’‘Ipn- of all .-atcomata of th- 
■loinadi arc .-iinilar to Iho'i- of c.ircinoma. In addition 
to epipa-trlc di-tre-''. th- jiali-nt p-n-rnily comiilains 
of v.c.'iln--i and lo-« of wciplit Secondary anemia and 
.'irhlorhj dria are common findinp*. a* wore pn— nt in 
three of our r.a-» flli.tructiv- ,'yinptom‘i me rar-lt 
jtrf-fnt hecaii-- .-arcom.a i- not pron- to involve th- 
orifiee: of th- .stomach. 

Th- duration of symptoms may lie lonir-r than m 
the c.a«- in carcinoma. In a rones of fifty-four case.- 
rcjiortcd hy Balfour and McCann fill, th- avompf 
diir.'ition of symptoms w.'is more than a year; thcr- 
v,ne evidence of lilccdinr in Hixteen and of a palpable 
tumor in over half th- caso.s. In our patients, the 
.aeerape duration of .symptom'! was seven months, the 
shortest beinp three weeks and tlie lonpesl one year. 

ItOKNTGKN EXAMINATION 
In view of the patholopicnl fealurc.s mentioned, (he 
diapnostic reliahility of the roenlpen examination in 
.sarcoma of the slonincli cannot be so preal a.s it is in 


olher types of neoplasm or pro- 

SSr55=S;5^ 

.anv disturbance in lb- Vhe 'rocnlpen- 

” '! 'Sfn in'™ iS; ti.= 

olopi.st ma> <1 oncroachment upon the 

stomach wli.n thin _ 

coma because the ulceration, if present, ’j ‘ 

low (IT) Cas-.s have been rciiorted when in mo 
m str e rupae wer- d-cidnlly -nlarped. H;>KP*-t.np a 
maiked suhmuco'-al infiltration, hut this ;> 

mnk-s impossible a liilTeientiiition between a h.vpcr 

” ,i,.c .. ...ta.™.-! ; 

or an infiltratiiip hm)ihosarcoma (U). ‘"f* 

I,;;;:." «m.ot t pla’ed on .he fact that a menU^n 
tvamination may .show no ahnormalil.v .it 
but revxamination within a few- w-Ls ma\ ^ho^. e 
deuce of extensive ulceiation it as- ..L 

DIAGNOSIS 

8tr4auss <15) and linppnrd flf>) luive I'mpha.sired 
that the pres-nr.‘ of hemat'-m-sis with jnelen.a in a 
jounr person and a palp:d.t- epipastnc tumor without 
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obstruction are suggestive of the presence of sarcoina 
of the stomach. A clinical diagnosis is seldom made 
preoperatively. However, we believe this lesion should 
be suspected in any patient, regardless of age, 'who has 
had continuous gastric symptoms and signs suggest- 
ing a neoplasm for a few months, a year or more, when 
the roentgenologist finds either no evidence of mucosal 
involvement or evidence of a large shallow ulceration 
which is not characteristic of either benign peptic 
ulcer or ulcei-ating carcinoma, especially if associated 
with an e.xtralumenal mass. A sarcomatous mass which 
involves the lumen of the stomach obviously cannot be 
differentiated roentgenologically from other types of 
neoplasm. Renshaw (14) has recently reported a case 
of lymphoblastoma of the stomach -with especial refer- 
ence to the gastroscopic appearance. 

TREATMENT 

The operability of sarcomata of the stomach is 
greater than that of carcinomata. When the diagnosis 
/s estahiished, resectian af the g-ivifth is the proeedure 
of choice. Of the fifty-four cases in Balfour and Mc- 
Cann's series (11), thirty-eight were operable. At 
the time of their report, death had occurred in twenty- 
six. The average duration of life in those who died 
was eleven months and in those still living, it was 
five years. 

If resection is not possible, palliative surgical 
measures may be employed. Pack and hIcNeer (3) 
state that all sarcomata of the stomach, except the 
spindle cell variety, are radiosensitive tumors. If the 
lesion is a lymphosarcoma, radiation therapy is es- 
pecially indicated. 

Pattison (17) has reported a ease of diffuse lympho- 
sarcomatous infiltration of the stomach on which a 
biopsy was made, and in which roentgenotherapy was 
the sole method of treatment. The patient was a boy 
of twenty years to whom repeated courses of deep 
roentgenotherapy w'ere given. At the time of the re- 
port, fifteen months after the operation, the patient 
was in rerfect health and had gained twenty pounds. 

W'^hen there is roentgen evidence of neoplastic in- 
volvement of the cardiac end of the stomach and opera- 


tion is not performed, the possibility of using a course 
of roentgenotherapy as a diagnostic procedure should 
be considered. If “progress” roentgen e.\-aminations 
show definite improvement, further roentgenotherapy 
would be indicated, conceivably on the basis of a radio- 
sensitive sarcoma. 

PROGNOSIS 

The prognosis in sarcoma of the stomach, of course, 
varies with the character and duration of the lesioni 
the presence or absence of metastases, and whether or 
not it is operable or radiosensitive. It is unusual for 
these patients to survive for more than three to five 
years, because metastases are often present at the 
time of operation or initial roentgenotherapy. Earlier 
diagnoses may be made in the future. According to 
D’Aunoy and Zoeller (18) , most authorities agree that 
the pedunculated growths, which usually are the 
spindle cell type, offer a better prognosis as compared 
with the infiltrating varieties which are most fre- 
quently lymphosarcoma or I'ound ceff in ts^pe. The 
reasons which they give are that those of the spindle 
cell type grow more slowly, have a tendency to remain 
circumscribed, do not metastasize so early, and are 
removable. ^ However, in a review of the literature we 
have found that patients with lymphosarcoma com- 
prise the greatest number of those surviving over a 
five-year period. 

SUMMARY 

1. The diagnostic difficulties encountered in four 
proven cases of lymphosarcoma of the stomach are re- 
viewed. 

2. The roentgen examination of the stomach may 
show no evidence of abnormality until late in the 
course of the disease inasmuch as the mucosa may not 
be involved prior to that time. 

3. Two cases of lymphosarcoma are added to the 
literature. 

4. In dealing with an obscure diagnostic problem 
involving the stomach, the rare possibility of sarcoma 
and its different pathological progress from that 
found in carcinoma should be considered. 
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Intravenous Galactose Liver Function Test 


By 


I. R. JANKELSON, M.D., M. SEGAL, M.D. 
and 

M. AISNEE, M.B. 

BOSTON, MASSACHUSETTS 


I N a previous communication by one of us (1) the 
intravenous and oral galactose liver function tests 
were discussed. In the oral method there are at least 
two possible sources of error, which materially in- 
fluence the sensitiveness of the test. The first is the 
intestinal rate of absorption. The second is a renal 
factor; the excretion of galactose may be influenced 
by a possible renal threshold value (2) or fay renal 
disease. Both of these factors are eliminated in the 
intravenous test. On the other hand, the complicated 
chemical procedures and the multiple venipunctures 
constitute disadvantages and limitations to the practi- 
cal applicability of the intravenous galactose liver 
function test. These, however, are of a degree com- 
parable with other accepted tests like the glucose 
tolerance test and can be conducted by any well equip- 
ped clinical laboratory. 

It is believed that galactose is metabolized by the 
liver only. Hence, any delay or diminution in the utili- 
zation of the galactose can be referred to a diminished 
liver function, A normal liver can metabolize within 
one hour, 25 gms. of intravenously injected galactose. 
Thus, any demonstrable galactose in the venous blood, 
one hour or longer after the injection of 25 gms. of 
galactose implies liver pathology. The rate of utiliza- 
tion can be studied by repeated observations at inter- 
vals of 15 minutes beginning one hour after the in- 
jection. The greater the retention of galactose, the 
greater the liver damage. 

TECHNIQUE 

Further observations with this test lead to some modifi- 
cations of the technique. Instead of a 50 per cent, we are 
now using a 25 per cent solution of galactose. In this 
way, the viscosity of the solution is diminished and cara- 
melization after autoclaving prevented. To avoid annoy- 
ing reactions, characterized by chills and tremors, a buifer 
is added to the sterilized galactose solution. We have 
eliminated the analysis 30 minutes after galactose injec- 
tion as of no practical value. On the other hand, a blood 
sample 75 minutes after the injection of the galactose 
solution proved of interest. 

The present technique is as follows; A fasting venous 
blood sample is taken and oxalated in the usual way. 
Through the same needle 100 c.c. of a properly warmed, 
sterilized and buffered 25 per cent galactose solution, is 
injected slowly intravenously. Venous blood samples are 
taken and oxalated 60, 76 and 90 minutes later. The 
patient remains throughout this period in a fasting state. 

From each of the four blood samples a Folin and Wu 
tunptic acid filtrate is prepared. The fermentable re- 
ducing substance is fermented out by the technique of 
Somogyi (3). The amount of non-fermentable reducing 

*From the 1st and 3rd (Tufts) Medical Services of the Boston Citr 
HospitaJv 

Aided by a grant from the Charlton Fund at Tafts College Medical 
School. 

Snbmitted July 29, 1936. 


substance is determined by the method of Folin and 
The difference between the non-fermentable reducing sub- 
stance in the first blood sample and in the blood samples 
following the injection of galactose, divided by 0.75 for 
the difference between glucose and galactose reduction, 
represents the galactose retained within the venous blood. 

OBSERVATIONS 

We have studied the rate of galactose utilization in 
five groups of patients: (1) Patients without demon- 
strable liver or biliary tract disease; (2) Patients 
with intrahepatic jaundice; (3) Patients with ob- 
structive jaundice; (4) Patients with cirrhosis of the 
liver; (5) Patients with gall bladder disease. 

(1) The patients without liver or biliary tract dis- 
ease have all shown complete utilization within one 
hour of 25 gms. of intravenously injected galactose. 
Thus, the standard of normalcy has been established 
and our previous observations confirmed on a much 
larger group of cases. Included in this group are 
people without any demonstrable disease as well as 
patients with a great variety of pathological changes 
but without obvious liver pathology. 

(2) In patients with hepatitis, whether toxic or in- 
fectious, retention of intravenously injected galactose 
one hour or longer is found in all cases except in sub- 
siding catarrhal jaundice, when the galactose test may 
be negative. In a general way, the highest degree of 
galactose retention occurs at the height of the dis- 
ease. The galactose retention drops rapidly as re- 
covery from the liver damage ensues. There is no 
obvious relationship between the height of jaundice 
as determined by the icteric index or the Van den- 
Bergh test, and the degree of galactose retention. The 
latter diminishes or may become normal before the 
jaundice clears. The amount of galactose retention 
depends, on one hand, upon the amount of liver cell 
degeneration and, on the other hand, upon the amount 
of cell regeneration. Therefore, it varies from case 
to case and in the various stages of an individual case. 

The curves of galactose retention in these cases vary 
a great deal. We have observed variations of 2.3 to 
13.3 mgs. of galactose per 100 c.c. of blood plasma 60 
minutes after the intravenous injection of galactose. 
Similar variations occur in the 75 and 90 minutes 
blood samples in which the galactose values varied 
from 0 to 10.1 and 0 to 2.6 mgs. per 100 c.c. of blood 
plasma respectively. The mean curve of 10 cases 
studied is shown on Chart I. 

(3) Six cases of obstructive jaundice were studied 
with the intravenous galactose liver function test. 
Four of these cases had a carcinoma of the head of 
the pancreas and two a common bile duct stone. Two 
cases of carcinoma of the head of the pancreas and 
one case of common duct stone with obstruction gave 
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Chart I 

Minutes after injection. 

curve in cirrhosis of liver curve in hepatitis 

000000 curve in obstructive jaundice. 


positive galactose tests. Thus, 50 per cent of the ob- 
structive jaundice cases had some galactose retention 
one hour after an intravenous injection of the stand- 
ard amount of galactose. The mean curve in the three 
cases is shown on Chart I. It can he seen from the 
chart that the greatest variation between the two 
tjTies of jaundice occurs at 75 minutes. In obstruc- 
tive jaundice there are only traces (0.70 mgs. per 100 
c.c.) while in intra-hepatic jaundice 2.7 mgs. is found 
in the blood plasma. Both at 60 and 90 minutes the 
galactose retention in both groups is practically the 
same. It would appear that the factor, which deter- 
mines whether galactose is retained or not, is the 
duration of the obstruction and not the degree of 
jaundice. In the cases ivith a positive test the jaun- 
dice was distinctly of longer duration than in the 
negative ones. This should be interpreted as a second- 
air hepatitis or biliary cirrhosis from a long-standing 
obstruction. 

(4) Twenty-five cases of portal cirrhosis were 
studied with the intravenous galactose liver function 
test. In this group 16 patients (64 per cent) gave a 
positive, while 9 (36 per cent) gave a negative test. 
The mean curve of the 16 positive cases is shown in 
Chart 1. The galactose values were as follows: At 
the end of one hour (9.42 mgs. per 100 c.c.) at 75 
minutes (.3.3.3 mg.s. per 100 c.c.) and at 90 minutes 
10.96 mgs. per 100 c.c.). The degree of retention is 
higher than in the two previous groups. In individual 
cnsc.s the amount of galactose in the venous blood 
varied at 60 minutes from 2.7 to 22.4 mgs., at 75 
minutes from 0 to 13.3 mgs. and at 90 minutes from 
0 to 10.4 mgs. As these figures .show, there is a great 
deal of variation in these cases. We were, however, 
unable to correlate the retained galactose with jaun- 
dice or size of the liver. In ail cases of portal cirrhosis 
with ascites galactose retention was present. 

(5) All cases of chnlcci/stiiis, with or without 
stones in the absence of obstruction to the biliary 
tract, metabolized 25 gms. of intravenously injected 


galactose within one hour. Several cases had a mild 
transient jaundice. As has been mentioned before 
one of the two cases of cholelithiasis with common 
duct obstruction gave a positive intravenous galactose 
liver function test. 

DISCUSSION 

Positive intravenous galactose tests indicate liver 
damage. On the other hand, negative tests do not 
rule out liver disease. At no time did we find galac- 
tose retention at the end of an hour in patients with- 
out demonstrable liver or bile duct disease. Gall blad- 
der disease without common bile duct obstruction 
gives a negative intravenous galactose liver function 
test. Intrahepatic jaundice cases show a definite re- 
tention of galactose which is demonstrable in all cases, 
except in the stage of recovery. In obstructive jaun- 
dice, retention of galactose may he absent or present. 

If present, the amount of galactose retention seems to 
depend upon the duration of biliary obstruction. 
Therefore, if this test is to be used in the differential 
diagnosis between intrahepatic and obstructive jaun- 
dice, it must be performed in the early stages of the 
disease. When so done, a positive test indicates in- 
trahepatic jaundice. When the disease is of long 
standing, intrahepatic jaundice may give a negative 
response, while obstructive cases show a tendency 
to galactose retention. Apparently, the higher the 
amount of retained galactose the greater the liver 
damage. With a diminishing amount of galactose 
within the blood on repeated examinations a conclusion 
of improved liver function is justified. It will bear re- 
emphasizing that the galactose test does not parallel 
the degree of jaundice. Verj’ frequently in intra- 
hepatic jaundice the galactose liver function test be- 
comes negative before the jaundice clears. Therein 
lies its importance from a prognostic point of view. 
Whereas by the oral method in the absence of jaundice 
the galactose test is of no value, by the intravenous 
test indications of liver damage may be obtained. 

The highest degrees of galactose retention are en- 
countered in portal cirrhosis of the liver. The test is 
positive in 64 per cent of cases. In 36 per cent it is 
negative whether jaundice is present or not. We have 
not encountered, however, cases of cirrhosis of the 
liver with ascites which gave a negative intravenous 
galactose liver function test. Gases of cardiac ascites 
give persistently a negative galactose test Therefore, 
this test can be used in the differentia! diagnosis of 
the etiology of ascites. 

SUMMARY 

The intravenous galactose liver function test, the 
technique of which is hei’e described, is positive in a 
high per cent of cases with liver damage. It is nega- 
tive in all cases where there is no liver damage. A 
negative test, however, does not rule out liver disease. 
In the early stages of jaundice it may be used in the 
differential diagnosis between hepatic and obstructive 
jaundice. In ascites it is of help in differentiating 
betw'een a cirrhosis of the liver and cardiac decompen- 
sation. The progress of hepatic disease may be fol- 
lowed by repeated intravenous galactose liver function 
tests. 
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Gastro-Intcstinal Symptoms of Pelvic Origin 


By 

HAHRY GAUSS, M.D. 

DKNVEU. COLORADO 


G ASTRO-IKTESTINAL symptoms may arise from 
lesions outside of the alimentary tract. They 
may arise from causes within the pelvis. 

The “stomach” has been ciilleU the “spokesman" of 
the body. But the abdominal spokesman simply tells 
of trouble. It remains for the physician to identify 
the orpan or diseased tissues causinp the symptoms. 

The pathologic background for pastro-inlcstinal 
symptomatology is quite diver.se and includes lesion.s 
in the head, thora."?, abdomen, and e.\tremities. In 
fact there is hardly an organ in the body that does 
not cause dige.stive symptoms directly or indirectly at 
one time or another. This discussion is being con- 
fined to the pelvic causes of gastro-intestinal symp- 
toms. 

The literature on the pelvic origin of gastro-intes- 
tiiwl s.mptoms is rather scant. 

"W.alschied has pointed out that in the caus.ation of 
gnstro-intc.stinal .symptoms by pelvic lesions, the fol- 
lowing factors operate: a rofio.\ mechanism through 
the sympathetic and para.sympathetic nervous .sy.stom. 
the influence of hormones and mechanical compre.ssion 
of the lower bowel. 

Mold.avskaya-Svct reports a series of 1(59 patients 
who had both gastro-intestinal symptoms and gynec- 
ologic disc.a«o, in many of whom it was diflicult to de- 
termine the primary syndrome. He divides the gastro- 
intcstin.al syndromes of those patients in three groups, 
(1) those who manifested di.sturbanccs in the motor 
function of the intestine a.s constii)ation or diarrhea, 
(2) those who manifested some inflammatory' proccs.s 
of the large bowel or the jippendi.x. and (3) those who 
nianifc.sted the peidic ulcer s\ndromc. 

PATIIOGEXESIS 

An analy.sis of the mechani.sm of the interrel.'jtion- 
.ship of gastro-inte.stinal and pelvic di.sea.so .shnw.s that 
there are four relationships that come into con.sidera- 
tion; (1) the anatomic. (2) the neurologic, (3) the 
chemical, and (4) the extraneous and accidcnt.al 
factors. 

^ferhanism of the intcrvclaliovshiji of pantro-iiitcs- 
final and 'pelvic dfacaac. 

1. Anatomic Relationship, 

1. Contiguity, 

2. Ligaments, 

3. Peritoneum continuity, 

4. Peritoneal folds. 

2. Neurologic Relationship, 

1. Sympathetic nerves, 

2. Parasympathetic nerves, 

S. Chemical Relationship, 

1. Endocrines, 

2. Humor.al factors, 

♦From the Dopflrtmpnt of Mrajelne, Unlfomlly of Colorado. 

Kpari l)oforp th»* MwUcnl Society of the City nnd County in Penver. 

April 7. 19^6. 

Suhmittof] May 2, J93C. 


4. Extraneous and Accidental Factors, 

1. Pregnancy, 

2. Tumors, 

3. Inflammations, 

4. Malignancies, 

, 0 . Adhesions, 

G. Malpositions, 

(a) Retroversions, 

(b) Etc. 

7. Sinuse.s and Fistulas, 

8. Hypertrophies, 

9. Dilatations, 

10. Foreign Bodie.s, 

11. Fecal Impaction, 

12. Various, unusual. 

1. /UiatnmicaUif there is a close propinquity be- 
tween the pelvic reproductive organs and parts of the 
digestive apparatus. Thus, there is a direct contiguity 
between the prostate or the uterus, the F.allopian tubes 
•and the ovaries and those loops of the small intestine 
which descend into the pelvis as well as the pelvic 
colon which normally dc.scends through the pelvic 
basin to lie posteriorly to the uterus or the prostate. 
In .some individuals, the caecum and appondi.x occupy 
a low position and lie within the pelvic basin instead 
of being in the usual McBurney’s area. This is es- 
pecially true of persons of the asthenic habifxts. In 
those individuals, the appendix, the right tube and the 
right ovary are contiguous. Inflammations of one 
organ readily involves the neighboring organs by the 
simple process of direct e.xtension. In such indi- 
viduals, .s.alpingitis m.ay give rise to a secondary ap- 
pondiciti.s nr vice vcvsa. The clinical picture becomes 
very obscure ns to the sequence of pathologic events. 
The diirerentinl diagnosis becomes difficult to m.ake, 
indeed if it can be made at all. The writer has ob- 
served at the oi)erating table on numerous occasions 
the appendix and right adnexa matted together into 
a fibrin covered mass. In those p.atients, all the path- 
ology is available to direct inspection, nevertheless it 
is a matter of conjecture as to the order of pathologic 
events. Small wonder, then, that it is difficult at 
limes to make a pre-exjiloratory difTerontial diagnosis 
between salpingitis and appendicitis. 

2. ^ Ncnrologicallp, both the pelric organs and ap- 
proximately the distal Imlf of the colon including the 
rectum are interrelated. Both sy.stems derive their 
nerve supply from the same sources. Both are largely 
supplied by the parasymp.athetic pelvic nerves which 
are spinal nerves, and the sympathetic nerves derived 
from the inferior mesenteric plexus. 

Vi.sceral neurology according to Livingston, offers 
a means for satisfactorily interpreting and unifying a 
considerable number of .seemingly isolated clinical 
observations. 

Those organs which are innervated by spinal nerves 
of similar spinal levels are regarded as being of 

891 



892 


American Journal of Digestive Diseases and Nutrition 


table I 

Summary of case reports 


Case 

Age 





Pathologic 

Lesion 

Sutttlcal 

Treatment 

Results 


■■n 


Duration 

GastrO'intcstinal 

Constitutional. 

Pelvic 




(1) 

Mrs. 

A, P. K. 

39 

5 yrs. 

Flatulence, constipa- 
tion alternating with 
diarrhea, mucus in 
stool, cramps, abdo- 
minal pain. 

Palpitation, 

dizziness. 

Slight 

dysmenor- 

rhea. 

Uterine 

fibroid. 

Hysterec- 

tomy. 

Greatly 

improved. 

(2) 

Mtss 

M. n. 

32 

3 mo. 

DifTusc abdominnl 
pain, R.L.Q. pain, 
flatulence, diarrhea 
alternating with 
constipation. 

Underweight 

20 lbs. 

None. 

Right 

ovarian 

cyst. 

Right 
oophorec- 
tomy, pro- 
phylactic 
appendec- 
tomy. 

Greatly 

improved. 

(3) 

Mrs. 

G. S. 

40 

8 yrs. 

Flatulence, constipa- 
tion, abdominal 
distress. 

Secondary 

anemia. 

Slight. 

dysmenor- 

rhea. 

Fibroid 

uterus. 

Hysterec- 

tomy. 

Greatly 

improved. 

(4^ 

Mrs. 

M.C. 

64 

10 yrs. 

Flotuloncc, constipa- 
tion, abdominal 
distress. 

Hot flushes, 
nervousness, 
fatigue. 

Amenor- 

rhea. 

Calcified 

pelvic 

tumor. 

Refused. 

Unimproved. 

(6) 

Mrs. 

A. L. 

32 

4 yrs. 

Flatulence, bilious- 
ness, distress after 
eating, abdominal 
distress, epigastric 
fulness. 

Underweight 

14 lbs. 

None. 

Fibroid 

uterus. 

Tumor 

excision. 

Greatly 

improved. 

(C) 

Mrs. 

J. S. 

40 

12 yrs. 

Abnominal pain, 
cramps, nausea and 
vomiting, loss 
appetite. 

Nervousness. 

None. 

Pelvic 

tumor. 

Refused. 

Unimproved. 

(7) 

Mrs. 

L. F. 

25 

6 xno. 

Nausea, epigastric dis- 
tress, flatulence, 
pain in R.L.Q.. per- 
istaltic unrest, con- 
stipation. 

Headache. 

palpitation. 

None. 

Chocolate 
cyst of 
right 
ovary. 

Right 

oophoroc- 

towy. 

Greatly 

improved. 

(8) 

Mrs. 

S. G. 

37 

S yrs. 

Pain in R.L.Q.. abdo- 
minal distress, diar- 
rhea alternating 
with constipation, 
flatulence. 

Urticaria, 

secondary 

anemia. 

Lcucorrhca, 

dysmenor- 

rhea, 

polyuria, 

dysurin. 

Bilateral 

pyosai- 

pinx. 

Bilateral 

ealpingcc- 

tomy. 

Greatly 

improved. 

J 

25 

3 yn. 

Diarrhea alternating 
with constipation, 
flatulence. 

Dizziness, 
short of 
breath. 

Backache. 

Bilateral 

ovarian 

terntoma. 

Bilateral 

oophorec- 

tomy. 

Greatly 

Improved. 

{30> 

Mrs. 

K. T. 

45 

10 yrs. 

Indigestion, diarrhea 
nllcmating with 
constipation. loss of 
appetite, mucus 
stools. 

Secondary 
nhcmin. un- 
derweight 20 
lbs. 

None. 

Fibroid 

uterus. 

Hysterec- 

tomy. 



(IJ) 

iUas 

D J. 

50 

■ 

Diarrhea alternrting 
with constipation, 
flatulence. 

Secondary 
anemia, un- 
derweight 15 
lbs. 

Amenor- 

rhea. 

Fibroid 

uterus. 

Hysterec- 

tomy. 

Greatly 

improved. 

(12> 

Mr?. 

J. E. n. 

2G 

2 yrs. 

Flatulence, constipa- 
tion alternating 
with diarrhea, abdo- 
minal consciousness, 
mucus stools 
achylia. 

m 

None. 

Marked 

retrover- 

sion. 

Suspension 
of uterus. 

Marked 

improve- 

ment. 


embryonic, segmental relationship. Nowhere in the 
body is this metameric relationship better illustrated 
than here. The pelvic reproductive organs and the 
distal colon are all innervated by the pelvic nerves 
which originate at the second, third and sometimes 
the fourth sacral levels. 

S.\Tnpathctic refle.ves tend to follow their embryonic 
segmentation areas, that is, they tend to be segmen- 
tal or metameric in e.xprcssion. This tendency may 


result in the spreading of the afferent impulses to the 
other organs of the same spinal level, with resulting 
overlapping of symptoms from one system to the 
other. 

3. Chemically, there is evidence pointing to the in- 
fluence of the reproductive system and endocrine 
glands upon the gastro-intestinal tract. Thus, Arts 
observes that pregnancy apparently influences the 
gastric physiologj'. He reports that the free and total 
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lactation, it f.r.st Tr tl>c incrcaBcd 

;«r£ ;:Zn.'ro“'\s;n= 

=SS«»i;Fi^ 
HiiSEE'Hrfe 

irritnlion of tho !.lT.ctu! orpan. If Uip irnt.iuon per 
pisls it mav ilc'vi'loj. into an )ni1ammator.\ riMclion. 
\'flanci> at .anv htaniiard text book on aiiatomj 

r.dation^iip of tbo nt*'rn< to the p-dvic colon. H be 
com.'* evident that any 

the uteru'f. irre'-pectiv- of tvlictbcr it is dii(' to prtK 
:l"' Wb...n.:'tlo... ...mor or otl.or 
fail to pri-- upon the rolon. PrcaMirc on ‘I"' 

rcMill in an ol.^lruclion of it.a lumen and thub 



n.'iditv of the rtoniaeb are lov' t in the prepnant than 
in the nonpr.'iMi.ant uonwn NaVai bl.i«iie reporti'd 
that the acidity of th- •tomarh H loui r in the prep- 
nant vornan . ^P<ciaIlv dnrinp th-; Hr l live J 

Peft.alion. As early a- 1905. K-hr.r Mippet.d the 
Pame rrlation-hip In I'f.U. Ma-.n of I)<i!\er. bl.e- 
v.ifie made r.iniiiar <ptM< r\atien< 

«:irni!'« and f'le’tle nport-d upon -I pie, mint 
ivonn'n in v.l.om the;, made I 13 p.-otrie anal.VKis dunnp 
pfdntion and in tin- puerperium Ihey rieord th.it 
7.5'; of the v.enun did md terete normal amounts of 
free hulrorhlorie mid duriiip more than half the 
period 'of prepmincy; i^herea- the larpe nmjonty of 
Mirh p'ltientH pecdml hiphei coiieentration*. of liyilro- 
chloric arid after deliv. r> ; tin n the acid ‘eciction of 
the .‘■tomadi v.as found to lie approximately three 
tinus as preat as in the bixtli month of po'dation. 

In d'lps. in v.hicli the oiaries liave tieeii removed, 
Badyltie, oti-erved a reduction in the iiecretion periml 
of tile pa-ftric jiilec. wlnrea-i injeetion of ov.arian inib- 
btance prolonped it. Ib-i and Faltit.«cliecl: believe 
that in menstruation tlm equilibrium of the vepe- 
tativo nervous .«vstem in altered; this may re.sull in 
hypcrirrit.nhility of tlie para-ympatlielie nerves and 
may manifest it.self in exnpperafed motility and secre- 
tion of the stomaeli. 

Klein report*? an timiimiilly interestlnp experiment 
from whirl! he i-eeniH to have demonstrated the 
“humoral” influence of the reproductive syr.lem upon 
the dipestive tract. He studied the cffcct.s of lactation 
on the .arid secretion of transplanted pastric poucho.s 
in dopB. He made a .serie.s of Huch transplanted 
pouches into the snheiitaiieoiis iPisue of the abdominal 
wall in dops. These pouches had been completely sepnr- 


may 
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Fig. 3. Roentgenogram showing a calcified pelvic tumor in 
patient M.C., whose presenting complaint was a digestive 
syndrome. 



interfere with the normal movements of the intestinal 
content thereby causing constipation or the “colon 
irritation” syndrome. 

In the experience of the writer, the majority of 
instances of gastro-intestinal symptoms due to pelvic 
origin, other than pregnancy, resulted from tumors. 

Additional causes of gastro-intestinal irritation 
arising from the pelvic reproductive organs are: 
malpositions of the uterus, inflammations, sinuses, 
fistulas, adhesions, benign or malignant tumors of the 
ovaries, the tubes or the prostate gland. 

Inflammations, hyperti'ophies and tumors of the 
prostate can disturb the gastro-intestinal tract in the 
same manner that corresponding disease in the female 
affects it Goldstein calls attention to the fact that 
nausea, vomiting, loss of weight, and other gastro- 
intestinal symptoms may indicate disease of the pros- 
tate gland. 

Not all pelvic tumors necesaaril.v disturb the diges- 
ti\e tract The tumor must be so located that it 
exerts pressure on the pelvic colon or rectum or other- 
wise involves them. A large cyst of the ovary may 
exert no deleterious effect by reason of its lack of 
contact with the gastro-intestinal tract. The same 
applies to numerous other conditions arising within 
the pelvis. 

SYJIPTOMATOLOGY 

There are no pathognomonic gastro-intestinal signs 
or symptoms which suggest the presence of pelvic 
pathology. The digestive disturbances that arise are 
no different than those caused by a dozen different 
etiologic factors. 

The commonest clinical syndrome is the nausea and 
vomiting of pregnancy. This .syndrome is so general 
that it is usually accepted as part of the clinical mani- 
festation of pregnancy. In fact, most text books on 
obstetrics list “morning sickness” as one of the pre- 
sumptive signs of pregnancy. Above, we have pointed 
out that certain stages of pregnancy influence the 
gastric physiology by reducing the acid secretion. 


Next in frequency to the “morning sickness" of 
pregnancy, is the result of pressure from pelvic 
tumors. This usually manifests itself in the syndrome 
of “irritable colon,” thereby giving rise to spastic con- 
stipation, unsatisfactory stools, small caliber passages, 
rectal spasm, abdominal consciousness, abdominai 
pain, flatulence, epigastric distress. Later, the patient 
may develop diarrhea, mucus stools, diarrhea alter- 
nating with constipation, or mucous colitis. The 
cathartic and enema habit follow logically; still later, 
the constitutional symptoms of irritable colon develop, 
as chronic fatigue, insomnia, secondary anemia, in- 
trospection, etc. 

We have not encountered any patients who pre- 
sented the peptic ulcer syndrome as reported by 
Jloldavshaya-Svet, although several of our patients 
did complain of epigastric pain, hyperacidity, and 
heartbum. However, we considered these to be reflex' 
symptoms from colon irritability; such were especially 
noted when the X-ray showed marked spasticity of 
the colon but the stomach was found to be within 
normal limits. 

The following Case report shows a typical instance 
of irritable colon caused by pelvic tumor. 

ilfrs. A. P. R., age 30, complained of bowel trouble of 
five years’ duration. She stated that her stools were no 
longer satisfactory or normal, as they had been previously. 
She was constantly constipated except at times when she 
would experience attacks of diarrhea lasting one or two 
days. The stools were of small caliber, unsatisfactory 
and contained mucus. She had abdominal cramps and 
was “abdominally conscious” most of the time. She felt 
tired, fatigued readily, had attacks of palpitation and 
dizziness, and was introspective. She had no pelvic com- 
plaint but in response to questioning admitted a slight 
dysmenorrhea. 

Physical examination: An anemic appearing woman 
not acutely ill; she weighed 130 pounds, was 5 feet, 7 
inches in height; her pulse was 90; temperature 97.4; 
respiration 14; blood pressure 110/70; no lesion of heart 
and lungs; abdomen exhibited a spastic, palpable, and 
tender colon; liver and spleen not palpable; pelvic exami- 
nation: a definite fibroid the size of an orange on the pos- 
terior uterine segment; it pressed on the rectum. The 
X-ray examination demonstrated a spastic colon through- 
out its entire length, associated with delayed emptying 
time. Blood e.xamination revealed moderate secondary 
anemia. The stool contained mucus. The basal metabolic 
rate and urine were normal. Diayiiosis: spastic colon, 
mucous colitis, fibroid of the uterus, secondary anemia. 

Jledical management was prescribed. This included a 
bland diet, intestinal lubrication, sedative therapy, and an 
autogenous vaccine made from the predominating stool 
organism. The result was unsatisfactory. A year later 
the patient continued unimproved, so a hysterectomy was 
performed. Following such, she improved and was well 
in a reasonable time. She remained well. 

DIFFERENTIAL DIAGNOSIS 

The differential diagnosis between primary gastro- 
intestinal and digestive symptoms from pelvic disease 
is possible only by thorough, general, physical and 
special system examination. Only the poorly trained 
physician or the “inclusive’' specialist fails to examine 
patients physically, from all angles. Particularly is 
his physical examination guided by the taking of a 
history which is, in all ways, comprehensive. Apart 
from history and thorough physical examination (in- 
cluding rectal and vaginal exploration) all possible 
laboratory aids, including competent X-ray studies, 
are requisites if one is to avoid pitfalls, diagnostically 




805 


Geliys’ — GASTKO-INTESTJ.VAL SYMITOMi= 01' I’KLVIC OllIGlN' 


and tliorappuUcally. Patient Xo. -t here reported, at 
X-ray examinalipii. was found to have a calcified, 
pelvic mass; advantayc, likewise, should he taken of 
injecting the uterus and the tubes by substances 
opaque to the X-niy, when (lifrital examination siifr- 
yests patholopy. 

A careful inquiry into the pelvic history of each 
patient fi-ispiently will disclose niKiinalica of the men- 
strual cycle, dysmenorrhea, metrorrhayia, amenor- 
rhea, dysiiri.a. polyuria, jiainful coitus, etc.; the pelvic 
c.vaminntion usually will demonstrate palholoyy or 
visceral malpositions. The writer frankly confcs.se.s 
that it not an uncommon experience in lii.s pr.aelice 
to have the pelvic c.xamination reveal a pelvic roa.ss in 
patients in whom it was not suspected previously and 
nhere the history predominantly was that of dy.spepsin 
or alimentary tract irritability. In the diaynosia of 
digestive complaints, one must be of dis;i- 

liility in .sy.stems apart from the yastro-intcstiiial 
tract, before eondtinniny it to barbnriny primary 
palho’oiry- Ktenial vipih'nce is the jirice of diayimstie 
accuracy. 

TIUCATMXKT 

The first principle is to remove the caii.se. Fortu- 
nately, in many patients, ibis can be lione .s.atisfac- 
factorily by combined medical and .“itrpical proce- 
dures. lieniyn tumors can be remov«l. malifiiant 
tumor.s treated accordiny to iniiiratinns, m.alpodtion 
of vj.scera. .such as ret rover.- ion, van be corrt-cted, in- 
llammations .approprintely manayt'd a« findiny.s war- 
rant. In tho^e dyspeptic [latients wiiere the essen- 
tial .anomalies lies in pelvic Ir-fions, tlie removal or 
alicviation of such disturbances, commonly is followed 
hy diyestivo tranquility. 

Primary yastro-intestinnl dise.TJe niay coexist in a 
I>atient who has ivf-lvir disease particularly in imtients 
of middle aye. Thus, a patient with .acute salidnyitls 
•also can harbor a ptjdic ulcer, yall stone.s or true 
colitis. Hence, even should pelvic exnminntion.s dis- 
close p.atholoyy which may be assumed to account for 
dyspeptic ujtset*., one never .should he nilliny to allow 
his fin.al diaynosis to .«o rest until hy all available, 
mndeni mcan.», ho has excluded actual disease in the 
alimentary tract and if.s associated oryans. 

CASH PHPOP.TS 

We are reportiny in tabular form for jiurpose of 
brevity, n series of twelve patienl.s other thrm tho-e 
of preynancy. with typical yastro-inte.“tinal syn- 
drome.s which were ean.sed hy fielvie [latholciyy. Tlie.se 
di.sturhancts occurred in women whose aprx ranyed 
from 2G to Cl, Tiie xymptninx were experienced for 
from 0 months to 12 years. The naxtro-iiitmUnal 
Hmplomx yenerally encountered in the irritable colon 
yrnup were; constiiialion, itnsati.sfactory stools, small 
caliber stools, mucus stools, llalulence, recta! .«p:i.sm, 
peristaltic unre.st, con.stipalion nllernatiny with diar- 
rhea, “abdominal con.sciou.sne.s.s,'’ eiiiyn.stric distre.ss, 
heartburn. 

The cnmlilulinnai xiimpioms encountered were: 
palpitation, dizziness, underwoiyht, secondary anemia, 
"hot tlashc.s,” fatiyahility, nervousne.s.s, he.adache, 
urticaria, dyspnoea. The prlvic njimploms experienced 
were Icukorrhea, dysmenorrhea, backache, amenor- 
rhea, dyauria, polyuria. 


The j)elvic lo.sions found were: fibroid tumor of the 
uterus in five, unilateral ovarian in two, bilateral tera- 
toma of the ovnrie.s in one instance, hilateral pyo.sal- 
pinx in one, an undetermined calcified pelvic tumor in 
one patient, a pelvic tumor of undetermined nature in 
one patient and n marked uterine retroversion in one 
pat lent . 

In all of these patients, .symptomatic treatment for 
the ya.stro-intestinal syndrome wa.s frietl, but the 
results were unsatisfactory. Suryical tre.atment of 
the pelvic lesion wa.s advised in all cases. Ten palicnt.s 
.submilieel to surycry and yroatly improved. Two 
patient.s refused surycry and remained unimproved. 
In the yroup that was operated upon, relief of the 
yastro-inlestinal symptom.s .seemed to bo due to the 
eradicaiion of the pelvic p.atholoyy or to corrections 
of nnnmalie.s. Thi.s .serie.s is small hut wo believe that 
its citation will emphasize sufliciently tlio necc.ssity 
for consideriny .seriously the pn.s.sihilitie.s of pelvic 
patiuiloyy, pnrHctihirly in women, who are e.xhiliiliny 
dyspepsia — often not “true to t.vpe.’’ for definite 
oryanic iliscase of the diye.slive .system 

SH.MMARV 

1. fiasti-o-intestinal symptoms may arise from 
lesions outside of the yastro-inte.stinal tract. 

2. They may ari.se from cause.s within the polvi.s. 
An anal.v.sis of (ho mccliani.sm of the inter- 
relationship of yastro-inte.stinal and pelvic disease 
show.s that there are four possible relationship.s that 
vome into rnnsideration, namely the anatomic, the 
neimdoyic. the ehi’iniral, and the extraneous ami acci- 
dental fartor.s. 

•I. Preynancy von.slifute.s the. etiotoyic factor of 
yrentest importance within the pelvis which causes 
diyohlive symptoms. Xext in importance are pelvic 
tumors which impo.<e their iiifiucnce on the adjacent 
bowel. 

Pk There are no yastro-inlestinal symplom.s path- 
oynornonic of pelvic oriyin. 

fi. The common ynslro-inte.stinal .syndromes of 
pelvic oriyin are, first, the morniny sickness of prey- 
nancy. and second, the colon irritation syndrome 
causi-d h.v pelvic tumors, but an.v diye.slive .symptom 
niny be encountered. 

7, Tile diaynosis of pelvic le.sfons causiny ynslro- 
intestimd .symptoms is usually arrived at from a con- 
sideration of the pelvic history and thorouyh yenci-nl 
a.s well ns iielvic examination. 

8. A pelvic as well as a rectal examination con- 
stitute an inteyral part of every well cnmUicted yastro- 
iiiteslimil examination. 

f). A series of twelve palicnt.s iilustratiny typical 
e,\ampk‘.s of ya.slro-inle.stiiia! eomplainls due to pelvic 
disea.so is reported. 

10. Kymplomntic medical troalnient for the ya.slro- 
ii)te.slinnl eomplainl.s was unstieces.sful in these 
patienl.s, 

n. In ten of the patients, the sncce.ssful suryienl 
treatment of the pelvic lesion was followed by n dis- 
appearance of tlie yastro-intestina! complaint. 

12. In two i)at!onI,s. .miryical treatment of the 
pelvic le.sion wa.s refused, and these patients remained 
unimproved. 
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SECTION II — Experimental Physiology 


The Composition of Human Gastric Juice Secreted in Response 
to Histamine Administration* 

By 

C. GWENDOLINE TOBY, B.A. 

MONTREAL. CANADA 


T he investigation of the gastric mucosa of mam- 
malian animals presents great difficulties, owing 
partly to the very complex structure of the gastric 
mucous membrane — which includes several types of 
gland — and partly to the necessity of dealing with 
the secretions of all the gastric glands and epithelia, 
not separately, but as a mixture, which is referred to 
as ‘‘the gastric juice.” 

A great advance in the study of the secretory func- 
tion of the gastric mucosa has been made in recent 
years. In this research histamine has proved a most 
useful agent. In the dog and cat, histamine presum- 
ably stimulates secretion in the parietal cells only. 
The \agus nerve, on the other hand, influences the 
activity of the peptic as well as of the parietal cells. 
Since no detailed study had ever been made of the two 
extremely different types of gastric juice obtained re- 
spectively by the administration of histamine and by 
sham-feeding, the writer has attempted an investiga- 
tion of this problem. First of all, the effect of different 
types of stimuli on the composition of the gastric 
juice was studied in the dog, the results being re- 
ported elsewhere (Toby, 1936). In the present paper 
data obtained from a study of human gastric juice 
will be considered. Samples of gastric juice from 
normal human individuals and from several patients 
in the Royal IT'ctoria Hospital, Jlontreal, were ana- 
lysed. The same methods of analysis were used in 
these cases as in the animal experiments just referred 
to, so that a comparison could be made of the course 
and composition of the hydrolysed gastric secretion 
produced by histamine in such different species as 
man and the dog. 

The literature concerning the study of gastric func- 
tion present.^ a great mass of conflicting results. Some 
of the discrepancies would appear to be due to dif- 

♦ From the Drmrtmrnt of Physloloo’, McGilJ Unlveraitr. 

SubmittM OrioWr 16. 1936. 


fercnces in experimental conditions or to faulty 
technique. Conclusions frequently have been based 
on clinical data alone, where the chances of error are 
greater than in the case of experimental animals. It 
is evident from experimental work on the dog that the 
general condition of the organism plays a gi'eat part 
in the response elicited by any given type of stimulus. 
Variations in the level of the blood chlorides, vitamin 
deficiencies, or changes in the proportion of the main 
constituents of the diet all influence the secretory 
activity of the stomach. Although the responses in 
the dog and the human respectively may not be identi- 
cal even under approximately the same conditions, it 
seemed desii'able to compare data obtained on man 
rvith those already obtained on the dog, where a 
greater number of factors could be standardized and 
where there was less likelihood of error or contami- 
nation in the collection of samples of gastric juice. 

In brief, the results obtained by the witer (l.c.h 
using dogs with oesophagotomy and a gastric fistula, 
and a dog with a Heidenhain pouch, are as follows. 
The composition of the gastric juice varies according 
to the stimulus employed, which may act selectively 
on different groups of cells in the gastric mucosa. 
Two extremely different types of gastric juice are ob- 
tained after subcutaneous injection of histamine and 
after sham-feeding or pilocarpine injection. In the 
former case the juice is poor in organic material and 
enzymes, in the latter very rich in these constituents. 
There is, however, little difference in the total chloride 
concentration and total acidity of the gastric secre- 
tions produced by sham-feeding and histamine re- 
spectively. Wlien pilocarpine is used as a stimulus, 
the total acidity of the secretion is markedly lower 
and the concentration of total chloride a little lower 
than when sham-feeding or histamine is emploj’ed. At 
times practically all the chloride present is in the form 
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Tadix 1 ■ 

Total rotuvie and aromijc concentration of various couMiturnls of Ihi' f/asirir juice for the 
fcriod after repeated subcutaneous injection of histamine or repeated S-minvte sham~feedin!i un i 
lu-o daps C‘S" and ‘“li") nnth oeFophanolomu and pastric. fistula. 
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of HCl. Those plipht vririiiJions in the Into! cliloride 
:irc prohnldy «Jtic either to cant.Tmin.slion of tlie sccre- 
i!on from the porieUi) tvj)s w!)) vnryjiw onmtnta of 
fluid lc.«! rich in ehlcridcs. ■■'•c'rt.tfd |»y other proups 
of ri'll". or. (o n less extent, to eii.nnpes in the eonren- 
tnitinn of rhJnrides in the hlood plnsm.-i, (Inder the 
influenre of nny one siimnlns, tlte p.-ixiric plnnds pr.v 
ducc .'1 .‘■’■cn'tio.n in teliirh the .Tcidily run-' more or 
lets ehnely pnrntlel to the total elilorhle concent not hin; 
hut as soon tis n new ntinnilu' io r-uperiniposed on the 
ftryt. or tow.nrds the end of the t'ceretory period, there 
is an r.Hcraiion in the nclivity of diiferent relhilnr 
frrotip'? .Tnd the acid .nnd chloride ;ire no lonin-r se- 
creted in pnr.illet rnnocntralion. f^ince the vidnme and 
the tot.'il chloride content of the f'cn tion vary little 
under dilTirent ftiiniili. where, '!« the orpanir content 
may he ten to inenty tiri-.es pnoiter tlmn the niinimiim, 
it MMs concluded that the major part of the chlorides 
and the fluid of the pastric juice is produced hy the 
parict.nl cells. 

In order to f.'icilil.ale the romp.iri.son of the dat.'t 
oht.'iir.eil on the dop with thn.se relafinp to the com- 
po.sitinn of hum.on p.vtrie juice, an ahlireviafed table 
i“ riven here of nverape resuUo reported in the ahove- 
m'Jitiomd worl: f Table 1). 

METIIOD.S 

TiiC i«'r;on; irj v;h(un hi-tamiiie iiijeetinnH were piven. 
for the purpri.«e of olu.aSninp l amph"' of pastric juice, svere 
irn.aped as follow.^; 

(t) Puhjccts with nnriiml iriisltic funetion; 

(a) younn men (elndents), 

<h) felwled from nnionp hospit.'d patients; 

f2) I’.stients with the tindrr-nuti-il pastro-inte'tinjd dis. 
east's: 

(a) rn"tritis, functional diseases of the stonineli, 
etc,, 

(h) pastric ulcer, 

(c) duodenal ulrer. 

The )n«l meal before the test wan always lahen on the 
previous cveninp. In the inorninp, tlie fnstim: juice was 
removed from the rfomach. 0.5 to 1.0 mp. of hi.stnmino 
(erparoine acid phosphate) was then injected suhculane- 
ou.'Iy and pastric juice tespirated at 10- or in some cases 
35-minutfl intervals, over a period of 00 to 80 minutes. 
Contamination with aaliva war. avoided ns far nr, possible. 
Sample.s which, owinp to duodenal repurpifnlion, were 
either dircolorcd with l>!!e or abnormally Inrpe in volume, 
were dhenrded. Ac pastric juice may have passed info 
the duodenum between aspirations, the fipurea for the 
tot.'d .amounts secreted must he considered n.s approximate. 


The volumes for the tcn-minufe infervahs may also be 
romewlmt inaccuriilo, an in some instances the aspiration 
was not complete, fimoothne'-s ami reptdarity of the 
Vidiime curves would tend to make the nspirntion.s appear 
complete. 

The nmilyticnl methods employed were the name ns 
lho“C which rrrc'd in tlie investipntion of canine pastric 
juice <Tohy, l.r.), this providinp a pood opportunity for 
comparinp the cnmpo«i(ion of the p.-istric .'ccrction in m.an 
ami in the dop. 

The total and free aciditic.s of the jiiiec were determined 
hy titration with 0.01 X NaOH, phenolphthnlein and 
TopferV. Ti nuenl beinp employed as Indicalors. The s.almon 
pink end-point for free IICI, HUi:pc«ted hy Michaelis, was 
u»ed. The total chloride was determined h.v Wil.son and 
UnllV (192S) modification of Van .^lyke’.s method and ex- 
presred ns Cl, and the neutral chloride wn.s estimated hy 
ashinp the jnlee and then dcterniininp the chlorides hy flic 
rnme methoii. The neutral rhloride valuc.s weie checked 
by ealnilalinp the ditTerence between the total chloride 
and the Cl of th.e HCl. The variations wore within the 
limit' of experimental error. 

The mucin was timnted hy determininp the reducinp 
power of the jiiire by the Hairedoni ami .lensen method 
(IVPT.- and Vati .Slyhe. 1P.T2) after ariil Ii.vd roly, sis, the 
ri'stiU Isinp expre«e<l ns pluro.se. Itcdiicinp puhstnnce.s 
Were alfo determined in the unhydrol.v.sed juice, and this 
value wn« Mihtrncteil from that obtained after hydrolysi.s, 
ro that the final fipure repris'entcd plueo'e split from the 
mucopnitein. 

The pepsin was determined by Nirenslein and PchifT’a 
modifieiilion of Mett'.s method (Hawk and Herpeim, 1927). 

The total nitropen was estimated by dipostinp the juice 
by Kjeldnld’.s method, dittilllnp the .Nil, in .n modified 
rnrnns-tVnpner micro-Kjeldahl nppnrtiliiH, and titratinp 
with 0.01 N XnOH (Hnwk and Herpeim, 1927). 

nM.sui/rts 

Normal suhjcels. The eoniiin.sition of the pastric 
jiiiro obtained after liisfaniine injection was investi- 
patcfl in three younp, normal stihjecls (C.a.so.s 1, 2 ami 
2). Of these control ca.ses, Xo. It was rejected, .since 
the mimide.s showed a definite anacidily. In this ap- 
iwrently healthy younp ni;m the avenipe total acidity 
of the pastric jiiirc w.'m rather low (12.7 mp. per cent), 
the total chloride eonlonl aniountcd to only S72 mp. 
per cent, ami the neutral chloride to 211$ injn per cent 
(Ihn.s forminp 01 per cent of the total chloride). The 
peptic power, however, was hiph, averapinp 1115 
Mett'.s unit.s. 

A complete anal.vsm of the pa.stric juice in Case 1 i.s 
pivon in Table II h.v way of example. The averapo 
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' T.VBLE II 

Voltnne and concentration of various constituents of gastric juice in Case 1 (normal human subject). Histamine 
(0.5 mg.) injected subctdancously. Samples collected at 10-minutc intervals. 


Sample 

No. 


H 

Free 

acid 

(as 

HCl) 

mj?. 

Total 

acid 

(as 

Hcn 

tnsr. Co 

Total 

Cl 

tnir. Co 

Neutral 

Cl 

mtr. Co 

Total 

solids 

cm. Ce 

Orcanic 

material 

cm. Co 

Ash 

cm. Co 

Total 

N 

mg. Co 

Mucin 

(as 

glucose) 

mg. Co 

Pepsin 

Mett’s 

units 

Remarks 


1 

2.1 

IS 

117 

337 

223 

1 

0.64 

0.4S 

9G.3 

64.5 

1935 

Fasting secre- 
tion. This 
and all the 
other speci- 
mens Were 
clear. 


1C.5 

2.0 

37 

139 

357 

222 

1.10 

0.62 

0.4S 

92.4 

6G.S 

2304 

Histamine 

injected. 


23.0 

3.S 

219 

317 

479 

171 

0.94 

0.56 

0.3S 

73.9 


1600 



27.0 

3.0 

372 

4C0 

550 

109 


0.31 

0.2S 

52.1 


1600 



210 

1.5 

3S7 

459 

545 

99 


0.2S 

0.26 

44.2 

44 0 

2025 



10.0 

1.4 

3S7 

475 

642 

SO 

0.5C 

0.34 

0.22 

51.5 

33.6 

1024 



10 5 

1.9 

321 

406 

509 

in 

0.60 

0.60 

0.30 

67.S 

50.2 

7S4 



s.o 

1.5 

241 

310 


140 

0.96 

0.C2 

0.S4 

S9.0 

63.4 

1764 


Hi 

2 0 

0.4 

226 

329 

mm 

— 

B 

— 

— 

B 

■■■ 



AvernKe concentration, 
estimated on total 
secretion (130 c.c.) 

1.9 

■ 

377 

510 

132 

1 

0.46 

0.81 

B 

46.3 

1603 



figures for the whole secretory period in Cases 1 and 
2 are shown in Table III. The gastric juice of four 
hospital patients, who were considered to have 
normally functioning stomachs, was also investigated. 
The latter have been included in the normal group, but 
with certain reservations on account of the unnatur- 
ally wide variations in volume, the low level of total 
chloride and total acid, and the abnormally high 
neutral chloride content of the juice. 

The following conclusions may be draum from a 
comparison of C.nses 1 and 2 with the data obtained 
from the experiments on dogs (see Table I). The 
total acidity of the “histamine” gastric juice in 
humans (377 .and 447 mg. per cent) is somewhat 
lower than in dogs with oesophagotomy and gastric 
fl.stula (553 .and 510 mg. per cent) but somewh.at 
higher than the "histamine” juice obtained from a 
dog with a Heidenhain pouch (43G mg. per cent). In 
two of the samples of juice from Case 2, the free 
acidity amounted to 424 and 438 mg. per cent z-e- 
spcctively, thus approaching or equalling the values 
obtained in dogs. The .average total chloride values 
(510 and 553 mg. per cent) appi’oximated to those 
found in the "histamine” juice of two dogs (570 and 
567 mg. per cent). Since in humans it is difficult to 
prevent entirely the contamination of the gastric juice 
with saliva, although this can be done in dogs w’ith 
oesophagotom.v, the small divergences in the acid con- 
centration of hum.an .and c.anine gastric juice are to 
be ascribed to this r.ather th.an to differences in the 
secretory properties of the gastric mucous membrane 
in the two species. That it is highly important to ex- 
clude the possibility of contamination of the gastric 
juice by mouth .secretions has been shown by Carlson 
(1919) in experiments on hum.an subjects. Carlson 
found that the gastric juice obtained through a fistula 
had higher free and total acidity in cases of oesopha- 
geal obstruction (0.40 and 0.48 per cent) th.an in cases 
where the oesophagus was patent (0.34 and 0.44 per 


cent) . It would seem safe to conclude therefore th.at 
there is little difference in the acid-producing proper- 
ties of the gasti-ic mucosa in dog and man. 

Further obsez-v.ation, however, shows that normal 
human gastric juice .md canine gastric juice are not 
alike in all i-espects. In the first place, we saw that the 
values for neutral chloride are much higher in normal 
human "hisf.nmine" juice (132 and 103 mg. per cent) 
than in the juice of dogs with oesophagotomy and a 
gastric fistula (32 and 41 mg. per cent). Only in the 
dog with a Heidenhain pouch was the concentration 
of neutral chloride (187 mg. per cent) observed to ap- 
pi’oach th.at of human gastric juice. It is possible 
that continuous irritation of the mucosa of the pouch 
by the drainage tube may have been partly z'esponsible 
for this augmentation of the neutral chloride. 

The difference in the concentration of neutr.al 
chloride in the norm.al human and in canine gastric 
juice may perhaps be explained by the fact that in 
the fundic part of the stomach the proportion of 
mucoid cells (“chief cells of the neck”) to peptic cells 
is much greater in the human than in the dog (ef. 
description, drawings and photomicrographs in Zim- 
mermann, 1925; Plenk, 1032; Bowie and Vineberg, 
1935). 

Next, the organic constituents must be compared. 
The values for total nitrogen, dissolved mucin and 
pepsin are undoubtedly much higher in human gastric 
juice elicited by hist.nmine than in canine gastric juice 
produced by the same stimulus. In the dog, the 
amounts of mucin and pepsin secreted are practically 
negligible, and the nitrogen concentration is only 
.about one-fourth that of the gasti'ic secretion in the 
human. Again, samples of secretion from a Heiclen- 
hain-pouch dog had a much higher nitrogen content, 
although still only about half that of human gastric 
juice. 

Especially striking is the extremel.v high concentra- 
tion of pepsin in samples from some of the human 
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Table III 

Average conceiiiratim oj various constituents of the gastric juice estimated on the total secretion cUcite MJ 
subcutaneous injection of histamine in normal and naihological individitals. 


Cafe 

Ko. 

o 

s 

II 

S-S 

M c 

- 

Vol. 

c.c. 

Mnciw 

c.e. 

Free 

acid 

(ns 

HCl) 

Tnff. '/c 

Total 

acid 

HCl) 

mp. % 

Total 

Cl 

naff. C© 

Keol- 

ra) 

Cl 

tntr. 'T? 

Ci of 

total 

Cl 

prcfcnt 

as 

neutral 

Cl 

Total 

solids 

tiw- 

Orpanic 

material 

crm. ^ 

Ash 

ffm. Cc 

Total 

N 

mr:. 'o 

Mucin 

(as 

fflucose) 

mff. Cc 

Pepsin 

ifett's 

units 

Remarks 

t 

0.5 

130 

1,90 

n 

!77 

510 

132 

26 

nil 

0.46 

0.31 

IBB 

48.3 

1603 

>7ormnl 


0,5 

Ifib 




553 





BB 

Hi 




mm 

0.5 

98 

0.80 

B 

71 

15! 

101 

C7 

0.53 

0.24 

0.29 

37.3 

26.9 

307 

Pathr>^ 

B 

0,5 

120 

5.10 

0 

03 

302 

250 

83 

0.90 

0.47 

0.46 

60.6 

29.2 

546 

iorical 

(sec 

lOc 

0.6 

59 

0.80 

no 

lai 

492 

270 

54 

1.13 

B^H 

0.47 

91.3 

- 

479 

nolo) 

JOd 

0.5 

57 

0.45 

130 


48! 

233 

48 

2,01 


0.4.7 

86.4 

45.9 

3 lU 


12 

0,7 

54 

0.17 

68 


370 

203 

54 

1,07 


0.35 

65.3 

36.3 



13 

0.8 

62 

2.58 

58 

148 

324 

192 

59 

0,82 

0.46 

0.36 

67.3 

37.6 

26r, 


14 

0.5 

83 

3.20 

SO 

IPO 

355 

106 

55 

0.68 

0.32 

0.3.7 

6.7.2 

24.5 



15 

0.5 

108 

2.70 

0 

83 

291 

209 

72 

0.97 

0.55 

0.42 

77.5 

28.2 

090 


1C 

0.5 

125 

2.80 

42 

141 

320 

183 

57 

0.89 

0.50 

0,38 

72,3 

25.1 

937 


17 


162 

2.50 

200 

410 

4S4 

60 

17 

0.58 

0.30 

0.19 

67.7 

29.8 

ns 


18 


258 

0,20 

205 

365 

516 

ICO 

31 

0.63 

0.36 

0.2S 

51,3 

37.8 

7SS 

1 

19 


317 

0.30 

208 

391 

530 

147 

2S 

0.54 

0.28 

0.26 

63.2 

23.1 

674 

i 


Note. 

Case 7: diverticulum of frrcaier can'atare; neurasthenia. 

Case 8: chronic jrastritis: peritoneal adhesions (?) : suspecte<i caatric ulcer. 
Case 10: tra-stric ulcer on lesser curvature. 

Case 12; gastric ulcer. 

Case 13: gastric ulcer (?). 

Case 14: pyloric u'*ccr with ohstructlon. 

Case 18: ulcer on lesser curvature. 

CrsQ,lC: gastric ulcer (?) : hematemesi*; flattened duodenal cap. 

Case 17; duodenal ulcer, penetrating and walled oft 
Ca<e 18; duodenal ulcer polycythemia. 

Case 19: duodenal ulcer. 


subjects. Pepsin sometimes reached single values as 
high as 2304 and 2025 Mett’s units, while averages 
might be as high as 1003 and 1115. Such values can- 
not always be obtained even by electrical stimulation 
of the vagus in acute experiments on dogs. 

Several tentative e.xplanations of this fact are here 
advanced. It might be suggested that; (1) In man 
histamine acts upon the peptic as well as upon the 
parietal cells, although in the dog and cat it only 
affects the latter. In that case histamine would be 
one of the strongest stimulants of the peptic cells in 
man. That this explanation is untenable, however, 
will be shown in the paper immediately following 
(Toby (2)), Human peptic cells produce a stronger 
protease than do the peptic cells of the dog and cat, 
(3) There is perhaps in the gastric mucosa of man a 
relatively greater number of peptic cells than in the 
gastric mucosa of the dog and cat. It has been shown 
by Aschoff (1923) and by Dr, D, J. Bowie (in a paper 
presented to the American Anatomical Society in 
April, 1936 — personal communication) that in the dog 
and cat the peptic cells occupy the basal part of the 
gastric tubules. The rest of the tubule is lined with 
mucoid cells (“chief cells of the neck”) and parietal 
cells. The peptic cells are most numerous in the 
glands of the fundic part of the stomach and less 
abundant in those nearer to the pj'loric part. In the 
“intermediary zone” ("Zrcischenzonc'’ J of Aschoff the 
tubules contain only mucoid and parietal cells. In 
man the arrangement of the cells may be different; 
it is possible that there may be a larger proportion of 
peptic celLs in some regions of the human gastric 
mucosa than in the corresponding regions of the 


canine gastric mucosa, or that the cells may be di.s- 
tributed more evenly throughout the entire fundic por- 
tion of the stomach in the human. 

The relative difference in the amount of histamine 
administered to dogs and to human subjects must also 
be taken into consideration. The dogs received far 
larger doses in proportion to their body weight. Dogs 
of about 15 kg. received 0.75 to 1.0 mg. of histamine. 
Human subjects weighing GO to 70 kg. received only 
0.5 to 1.0 mg., or proportionately about one-fifth the 
amount administered to dogs. Since in the dog hi.sta- 
mine acts almost exclusively on the parietal cells, the 
concentration of pepsin in the ga.stric juice secreted 
in response to applications of this sub.stance will 
diminish as the volume of fluid increa.ses. This is the 
so-called "washing-out” effect described bv Babkin 
(1930). 

In Cases 1 and 2, the free acidity of the juice re- 
mained high almo.st to the end of the secretorj' period. 
The total chloride content and total acidity were some- 
what low'er in the last samples, when the flow of 
gastric juice had greatly diminished. This is not in 
agreement with the finding of MacLean et al (1928a, 
b, c) that towards the end of the secretorj* period a 
neutral fluid is produced which replaces the acid secre- 
tion of the gastric glands. On the contraiy, it would 
appear more likely from the re.sults obtained by the 
writer (Tobj*, l.c.) and from the work of others (Web- 
ster, 1929; Bolton and Goodhart, 1931, 1933, and Hol- 
lander, 1934) that the neutralization of small amounts 
of acid juice present in the stomach i.s effected by the 
alkaline mucus secretion. 
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Thus, the gastric juice secreted bi* the normal 
human stomach, in response to a comparatively small 
dose of histamine, differs little in its acid properties 
from canine gastric juice, although it is richer than 
the latter in all the organic constituents and in neutral 
chloride. 

Pathological Cases. Table III shows the volume of 
gastric secretion and the average concentration, for 
the whole secretory period, of its various components, 
determined in a representative number of patients 
suffering from various forms of gastro-intestinal dis- 
ease, as well as in two normal cases (Nos. 1 and 2). 
In all the cases of gastric dysfunction without e,xcep- 
tion the total acidity was lower than in the normal 
cases, and only on a few occasions did it even reach 
half the concentration noted in the latter. In several 
cases the free acidity was zero, or very low. The total 
chloride concentration in a few of the cases studied 
■was close to normal (e.g., 492 and 481 mg. per cent), 
while in most of the others it was decidedly below 
normal. The neutral chloride concentration in all the 
cases of gastric dysfunction was above normal, with 
one exception (Case 7). In addition, the proportion 
of neutral chloride to total chloride was in all cases 
much higher than usual. 

In Case 7 (diverticulum and functional disorder of 
the stomach) the neutral chloride content was low 
(101 mg. per cent), as was also the total chloride con- 
tent, so that the proportion of chloride as neutral 
chloride was relatively very high (67 per cent). The 
peptic power of the juice was low. Undoubtedly in this 
case the activity of both the parietal and the peptic 
cells was depressed. It seems probable that the mucosa 
secreted a small amount of acid fluid which was partly 
neutralized and partly diluted by another secretion 
having a lower concentration of neutral chloride. The 
juice contained a fairly large amount of dissolved 
mucin (26.9 mg. per cent), which might have come 
from either the peptic or the mucoid cells. Again, 
there is the possibility that the parietal cells might 
have lost their ability to concentrate chloride, so that, 
although the volume of fluid passing through them 
might be as great as ever, the chloride concentration 
of the juice would be below normal. 

The thi'ee cases of duodenal ulcer (Nos, 17, 18 and 
19) gave results somewhat different from tho.se of the 
cases in which the stomach was affected. In response 
to 1.0 mg. or even 0.5 mg. of histamine the gastric 
glands produced a juice in which the free and total 
acidities and the total chloride content were ver.v high. 
The proportion of neutral chloride to total chloride 
approximated to that observed in the normal cases 
(Nos. 1 and 2), 

DISCUSSION 

From e.xperimental data obtained on canine gastric 
mucosa it appears evident that the main functions of 
the parietal cells are to concentrate chloride to a level 
above that of the chloride in the blood and to conveid; 
it into hydrochloric acid. This is borne out by the 
analyses of the gastric juice of normal human subjects 
described in the pre.sent paper. The only difference 
between the composition of human gastric juice and 
that of canine gastric juice in respect to chloride con- 
tent is that the former is somewhat richer in neutr.a] 
chloride than the latter. AH the gastric pathological 
cases examined by the writer showed impairment of 
one or both of these functions. This is well illustrated 


(see Table III) in one case of chronic gastritis (No. 
8) and six cases of gastric ulcer (Nos. 10, 12, 13, 14 ^ 
15 and 16) . In all these cases the total acidity is very 
much below normal, and in all but one (No. 10) the 
total chloride content is well below normal, while the 
neutral chloride in all cases is above normal. The 
volume of secretion is in several cases (Nos. 8, 15 and 
16) approximately as great as in normal subjects. In 
the other cases it is markedly reduced (Cases 10 12 
IS and 14). 

If it be admitted that in the human gastric mucosa 
the greater part of the chloride and the fluid of the 
secretion are produced by the parietal cells, as is the 
case in the canine gastric mucosa, then it is conceiv- 
able that in the above instances the parietal cells lost 
first, their ability to convert neutral chloride into 
hydrochloric acid, and later, their ability to concen- 
trate chloride. This explanation would be in agree- 
ment with Rosemann’s theory, recently upheld by 
Katsch, Baltzer and Brink (1934), that the variations 
in the acidity of the gastric juice are due to the vary- 
ing concentration of the HCl secreted by the parietal 
cells. Although the levels of total acid, total chloride 
and neutral chloride vary widely from case to case, 
the percentage of the total chloride present as neutral 
chloride is more or less constant and well above noi-mal 
(see Table III). Two normal cases show respectively 
19 and 26 per cent of neutral chloride; five gastric 
ulcer cases, 48 to 59 per cent; and one gastric ulcer 
case as much as 72 per cent. One case of diverticulum 
of the greater curvature, with functional disease of 
the stomach, and one of chronic gastritis show 67 and 
83 per cent respectively. In contrast to these, and 
falling more or less within the normal range, are three 
duodenal ulcer cases in which the concentrations of 
neutral chloride ai‘e respectively 17, 28 and 31 per 
cent of the total chloride concentration. 

Another tentative explanation of the deviations 
from normal observed in the composition of the 
gastric juice in pathological cases might be put for- 
ward, namely, that under the influence of a patholo- 
gical process the secretory activity of different cellular 
groups included in the gastric glands only changes 
quantitatively as a rule. This explanation would ac- 
cord with the theory, originating from this laboratory, 
concerning the regulation of the secretory activity of 
compound glands, such as the gastric glands (Babkin, 
1931, 1934). Thus it might be that the amount of 
normal acid secretion produced by the parietal cells 
was greatly diminished in the cases in question, 
whereas the activity of those cells — mucous cells, 
“chief cells of the neck,” peptic cells — ^^vhich discharge 
a slightly alkaline secretion, containing a compara- 
tively low concentration of neutral chloride, was mark- 
edly increased. Since the visible mucus in the gastric 
juice varied greatly from patient to patient, and the 
concentration of pepsin in the gastric secretion of the 
various cases could not be related to the concentra- 
tion of neutral chloride, it is reasonable to assume 
that the chief source of the fluid containing the 
neutral chloride was neither the surface epithelium 
cells nor the peptic cells. Thus the mucoid cells (“chief 
cells of the neck”) seem to be the most probable source 
of the neutral chlorides and base. Unfortunatel.v %ve 
have no direct proof of this assumption, although it 
seems to be a reasonable one. There is as yet no 
proper method for ascertaining the degree of activity 
of the mucoid cells. The mucin which is dissolved 
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in the gastric juice probably arises both from the 
mucoid and the peptic cells. Therefore in pathological 
cases the concentration of mucin in the juice cannot 
be used as an indication of the functioning of the 
mucoid cells. In normal animals the values for pepsin, 
mucin and organic material practically parallel each 
other throughout the durai.ion of the secretion. In 
the human cases of gastric dysfunction here studied 
the parallelism between these constituents occurred 
irregularly or w^as absent altogether, according no 
doubt to the extent to which the functions of diffei-ent 
gi'oups of cells were impaired. 

Teorell's (1933, 1935) "diffusion theory” does not 
satisfactorily explain the altered properties of the 
gastric juice in cases of gastric dysfunction (see 
Table III). According to this theory the neutraliza- 
tion of HCl in the stomach is effected not by an alka- 
line secretion but by means of an interchange between 
the H ions of the juice and the Na ions of the tissue 
fluid. In the majority of our cases, not only was the 
total aciditj'’ of the juice diminished, but also the total 
chloride concentration. In tei-ms of Teorell's theory, 
this phenomenon would be due to the fact that not 
only the H ions but Cl ions likewise are diffused back 
extremely rapidly into the ti.=sue. Jt is veiy doubtful 
that this could occur in the freshly seex-eted gastx’ic 
juice during the short interval of 10 to 15 minutes 
between tw'o aspirations. 

There is no evidence that in any of the patliological 
cases studied the acid gastric juice v'as neutralized 
at the height of its secretion by the alkaline pyloric 
juice. If this were so, an e.xceedingly great hyper- 
secretion of pyloi'ic juice would have to occur. 

The limited number of pathological cases examined 
during this investigation does not justify the adoption 
of either of the explanations suggested above. ^ How- 
ever, the detailed study of the gastiac secretion in 
these cases has yielded important information con- 
cei'ning the abnormal functioning of different gi’oups 
of secretoi’y cells which participate in the foi’mation 
of the gastric juice. By following up this line of in- 


vestigation it may be possible in the future to localize 
the exact seat of the pathological process in the 
gasti'ic mucosa. 

SUMMARY 

1. Normal human gastric juice secreted in re- 
sponse to histamine administi-ation is in many re- 
spects similar both qualitative!}^ and quantitatively to 
canine gastric juice obtained by means of the same 
stimulus. 

2. The concentrations of acid and total chloi-ide in 
human gastiuc juice approximate vexy closely to those 
found in canine gastric juice. They remain more or 
less constant during the greater part of the secretoiy 
period but diminish as the secretion becomes less. 

3. There is a higher concentx’ation of neutral 
chloride in normal human gastric juice than in canine 
gasti-ic juice. A considerable amount of ox’ganic ma- 
terial {e.g., mucin, pepsin) as well as of nitx*ogen is 
always present in the former. 

4. In all the pathological cases studied, in which 
an impairment of the gastric secretoxy function might 
be presumed, the gastiuc juice showed a smaller con- 
centration of total chloi'ide, and a gi'eater concentra- 
tion of neutx'al chlox'ide, than under normal conditions. 
In most cases the volume of the secretion was re- 
duced, and also the concentrations of free and total 
acid. 

5. In the cases of duodenal ulcer investigated there 
was a tendency to hypersecretion of the gastric juice; 
the total chloi'ide content of the juice was high; the 
percentage of total chloride present in the juice as 
neutral chloride was approximately normal, and the 
acidity was fairly high. 

I have great pleasure in expressing my thanks to Dr. 
B. P. Babkin, as supervisor of this work, for his kindly 
interest and most helpful criticisms and advice. I am in- 
debted also to the Department of Experimental Surgery 
and Medicine of McGill University for facilities and as- 
sistance, and to Drs. John Armour and A. M. Vineberg 
of the Royal Victoria Hospital, Montreal, for making this 
investigation possible. I am obliged to Miss J. P. Oswald 
for assistance in the preparation of the manuscript. 
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Does Histamine Stimulate the Secretory Activity 
of the Peptic Cells in Man? * 

Sff 

C. GWENDOLINE TOBY, B.A. 

MONTREAL CANADA 


I T has been shown by previous investigators who 
have studied the effect of histamine on the gastric 
glands in the dog and cat (Babkin, 1930; Vineberg 
and Babkin, 1931 ; Gilman and Cowgill, 1931 ; Baxter, 
1934 ; Bowie and Vineberg, 1935) that this substance 
stimulates secretory activity in the parietal cells ex- 
clusively. Moreover, it seems probable that under 
certain circumstances histamine inhibits the secrC' 
tor}’ activity of the peptic cells (Alley, 1935). 

During an investigation recently carried out by the 
writer (Toby, 1936) numerous e.xamples of the selec- 
tive action of histamine on the parietal cells of the 
canine gastric glands were obtained. It was found 
that in the dog histamine in the doses employed did 
not stimulate the discharge of pepsin. However, a 
great many clinicians hold that the administration of 
histamine in man results in an increased output of 
pepsin (Polland, 1932; Bloomfield and Polland, 1933; 
Blakely and Wilkinson, 1933; Rivers, et al, 1936; 
Osterberg, et al, 1936), They disagree iWth the view, 
held by many of the experimental physiologists work- 
ing on animals, that only the parietal cells are actively 
engaged in secretion after histamine administration 
and that pepsin is merely “washed out” from the 
glandular tubules into which it is slowly and eon- 
tinuou.sl.v discharged from the peptic cells. 

This apparent difference in the effect of histamine 
stimulation of the gastric glands in the dog or cat as 
compared with man might be attributable to one of 
the lollowing causes; (1) the mechanism regulating 
the .secretor}’ activity of the gastric glands in man 
may bo fundamentally different from that in carni- 
vorous animals, or (2) the e.xperimental conditions 
and the methods of .stimulation employed may have 
been such as to give different results. It was decided 
to test out the latter of these two assumptions as 
being the easier of attack. As has been mentioned 
in the preceding paper (Toby), the doses of hi.sta- 
mine administered to animals were much larger than 
those usually admini.stered to man (i.e,, 0.50 to 0,66 
mg. per 10 kg. body weight in the dog as compared 
with 0.10 mg. or less per 10 kg. body weight in man), 
^Ir.s. M. M.. who was a patient in the Royal Victoria 
Hospital, Montreal, for several months, suffering from 
ulcer on the lesser cuiwature of the stomach near the 
esophagus, provided an opportunity for studying re- 
poatedl.v the effect of both small (0.5 mg.) and large 
(1.0 mg.) doses of histamine on the gastric secretion. 
From a great number of analogous experiments 
carried out on this patient, four have been selected 
<A, B, C and D). In A and B the secretory effect of 
0.5 mg. of histamine may be seen, and in C and D 
the effect of 1.0 mg. of histamine. The course of the 
gastric secretion and the concentration of pepsin in 
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each case are represented graphically in Figs. 1 and 
2. The usual small dose of histamine (0.5 mg.) was 
given in Tests A and B (see Fig. 1) and provoked the 
secretion of re.spectively 139 c.c. and 161 c.c. of gastric 
juice, in which the average total acidity (382 and 333 
mg. per cent) and the average concentration of total 
chloride .(505 and 457 mg. per cent) were moderately 
high. The peptic power of the juice was moderate in 
A, and rather higher in B. There was a tendency in 
both instances for the pepsin to diminish with the 
increase in the volume of the secretion. In Tests C 
and D, where 1 mg. of histamine was injected (see 
Fig. 2), the total volume of secretion amounted to 
179.5 c.c. and 217.0 c.c. respectively. The average 
total acidity of the secretions was 300 and 449 mg, 
per cent, and the average total chloride concentration 
377 and 484 mg. per cent. There was a definite fall 
in the pepsin concentration as soon as the volume of 
the secretion increased. Moreover, the peptic power 
remained at the same low level or continued to fall 
even when the flow of juice diminished — i.e., after the 
peak of the “washing-out” process had been reached 
there was not enough pepsin secreted to restore the 
concentration of the enzyme to its former level. tVhen 
the total output of pepsin in each ton-minute interval 
is considered, the fall in the pepsin concentration ap- 
pears even more striking. The concentration of pepsin 
sometimes rose towards the end of the secretory 
period. Polland’s (1932) results showed that, al- 
though a temporary' rise in the output of pepsin occur- 



h B 

Fig. 1. Relation of concentration of pepsin to fluid volume 
in gastric secretion produced by 0.5 mg. histamine. (Case 
"M. M.": Tests A and B). 
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juice of the suhjecU studied, iill of whom were path- 
1 olofricnl eases cA'cept Case 1 (cf. Table III of the pre- 

I ceding paper), the peptic power was roughly of the 

! same magnitude as the averaf'e peptic power of the 

■ j I “histamine" jrastric Juice of the .same individual. 
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Fin. !. Rfistlon et cbnccntrAllon .nnd total output ot pepsin 
to fluid volume In pastric secretion produced by 1 mp. 
hltt.amlne. (C.ase “M. M.": Tests C and 0). 

red after each injt'Clinn of hiet.'diiinc, there was a 
definite fall in the pep'.in concentration durinir the 
cfiurse of the ovi'i-rimej)!. as tnas Ite .•-i-cn in all hi.s 
four chart.s. 

The onl.v interjiretation tlmt mipht he jnit tijwin 
tl'.O'e data would sec.m lo he tliat Itilntnitif i< n yrUr. 
fiVr ftinuUiy which acts ejalu-ivoly on the parietal 
ctlls, or at hast much more .stronyly «n them th.an 
an ihn-c conci-rned with llu* el.ahoration of pei'sin. 
FurilaT confirmation of this is aflordisl hy the fact 
th.Ti the friTntir the volume of the .sivrrtion. the 
hirl.'-r i.o the acidity and the Iowit th(' nrpanic and 
etiT.nnatic conieii! of the jtilec. 

It mu-t l.H- I'orne in mind that in all the ciees in- 
ns.tiratisl hy the writer irM' also pna islinr paper") 
thire Was a ■■.'•jK.ntam'oijs" recn'iion of caslrie jiiire 
kfore the hi'n.amine was injected. The hist.aniine 
ffTretion was .•.n;ii ritnpo-!(.(I on this spontammis .se< re- 
tioa, and was dilnt'sl 1)> it. Thi> js-ptic jKiwer of the 
.^pontantoiis juice dilfenal \ery much in the vaiiou.s 
cas<'-s a.iii in •■■o.’ne of (hr- .spscimens it warn fairly hijcli. 
lienee in exjieriments on man llie iiejisin outinit cnii- 
r.ot he t.-ihcn as an indication of the etleei of histamim- 
on the pejijic cells, althonyh it has liei'n considered an 
'Uch by .several clinicrd inve-tiratoi-s (r.fr.. I’olland. 
1I»'’.2: liloornfiehi and I’olland. M,\i!eriineritfi on 

man do not jnesent .<«o clear a idcture in thi.s respect 
as do animal e.viieiimentn, .since in the latter there 
may Ik- no .st'crelion for :i very Imip' time before hi.sla- 
mir.e i.s administered and the true effc-ct of histamine 
on the restinif yastric ylands may l)e oliserved. 

The followiny fiynres show how important it i.n to 
deterniine the pcjitic power of the "fa.stiny” juice in 
order to .arrive .at a proper evaluation of the lii.sta- 
mine tc-'t in man. In the so-enlled "fasliny” pnastric 


If hi.stamine fitimul.ates the peptic cells, then in the 
y.a.stric juice secreti-d nfter histamine administration, 
the values for pepsin phould he more uniform, like 
those for the total chloride .and hydrochloric acid, 
and the concentration of pep.siii should idway.s rise 
above the fa.stiny level. 

COXCI.USION 

hi the lirht of the data at our disposal, it seems 
re.ason.able to conclude that liist.amine doc.s not nug- 
ment the output of pejisin. and th.at ‘‘lii.st.amino" 
gastric .secretion rcfli-cts the state of nclivity of the 
peptic colls before the injection of this substance. 
There seems to he no need therefore to suggc.st a new 
theorj- to <-.vi)I.ain the aeti(>n of histamine on the human 
g.astric rl.ands. The conception formulated by previous 
inve.stigators with rrspc-ct to the g.astric glands of 
carnivorous animals, namely, that histamine stimu- 
lates the parietal cells exclusively, m.ay be s.afely ap- 
pliH to human gastric gl.inds as well. 

I have gri-.-^t |ilf,T-i]rc in exprc.-sing my th.anh.s to 35r. 
H. I’, liidihin for his kind interest in this work and his 
mo-'l helpful criticisms and mlvicc. I ,am indebted also to 
Ihe ncparlmcnl of Kxperinu'iit.nl Surgery and Medicine 
of Mcfjill University for f.scilities and assistance, and to 
Dr.s. John Arniuur and A. M. Vinelverg of the Itoyn! Vic- 
toria Hospital. Monti'enl, for making this inve.stigntion 
jK-ssible. I am ohUge<I to Mi.ss J. l'\ Oswald for nssist-mcc 
in the preparation of ihe manuscript. 
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Gastro-Intestinai Studies 

VI. The Volume of the Gastric Juice in Pernicious Anemia* 

By 

PAUL J. FOUTS, M.D., O. M. HELMER, Ph.D. 
and 

L. G. ZERFAS, M.D. 

INDIAKAPOLIS, INDIANA 


I N a previous article (1) an attempt was made to 
correlate the findings in the gastric juice of 47 
patients having pernicious anemia with the clinical 
condition of the patient, the degree of central nervous 
S3’stem involvement, and the maintenance dosage of 
liver extract. Little or no correlation could be found 
at that time. It was stated, however, that the patients 
who had lower red blood cell counts tended to have 
smaller volumes than those having higher counts. 
Also, the patients with early or no central nervous 
system in%'olvement more often had greater volumes 
of gastric juice than did those ivith moderate to ad- 
vanced central nervous system involvement. 

Isaacs and Goldhamer (2) concluded that in per- 
nicious anemia the deficiency in intrinsic factor is a 
quantitative rather than a qualitative deficiency. Gold- 
hamer (3) stated that in patients with untreated per- 
nicious anemia there is a direct relationship between 
the amount of gastric juice secreted per hour by the 
patient and the red blood cell level — ^that is, the 
greater the gastric secretion the higher the red blood 
cell level. He concluded that erythropoiesis depends 
in part at least upon the action of the intrinsic factor 
and that the rate of red blood cell formation is re- 
lated to the amount of intrinsic factor produced. 

METHOD OF STUDY 

It is the purpose of this paper to present the find- 
ings in the gastric juice of 125 patients having per- 
nicious anemia. A total of IGO examinations was 
made. 

After removal of the fasting gastric contents each 
patient was given 0.5 mg. of histamine hydrochloride sub- 
cutaneouslj- . The gastric secretions were then completely 
removed eveiy 20 minutes for one hour. The patients were 
cautioned not to swallow anj’ saliva during the time the 
tube was in place. The volume, pH, and rennet activity 
were determined on each specimen. The pH of the speci- 
mens varied between 7.2 and 8.G. There iv'as practicallj' 
no rennin in any of the samples. 

The patients have been divided into three groups. Group 
I is made up of patients who were in relapse and had re- 
ceived no hematopoietic medication for at least .S months. 
The patients in Group II had had some tj-pe of medica- 
tion but the red blood cell counts were not normal; in- 
cluded in this group are 18 patients who were in blood 
relapse but who were excluded from the first group be- 
cause they had recently received medication, such as iron 
or some oral liver preparation. Ail of the patients in 
Group III had been on medication and their red blood cell 
counts were normal. 

♦From the Lilly Lnhorntorice for Clinical Tlc'carch. Indianapolia City 
llo-pitnl, rn(l The Department of Medicine, Indiana University 
Sehcol of Medicine. 
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Table I shows the average findings of these three 
groups in addition to those of 18 normal individuals 
and of 38 patients having anacidity not associated 
with pernicious anemia. Before being grouped as easy 
or hard to maintain the patients were previously or 
have subsequently been followed for at least one year. 
Those patients able to maintain normal red blood cell 
counts while receiving daily 3 vials of powdered liver 
extract or 12 capsules of ‘Extralin’ (Liver-Stomach 
Concentrate, Lilly), or less, were classified as easy to 
maintain. 

RESULTS 

There were 68 untreated patients in Group I. Two 
of these patients were examined in two different re- 
lapses, making a total of 60 examinations. The volume 
of gastric juice per 60 minutes varied between 1 c.c. 
and 63 c.c., averaging 17.9 c.c. These values agree 
very closely with those of Goldhamer, as does the 
average secretion (136.4 c.c.) of the normal indi- 
viduals. Examination of Chart I shows that while the 
patients having red blood cell counts below 1.50 mil- 
lion had the lowest average (18.8 c.c.) volume of 
gastric juice, there is no direct relationship between 
the volumes and the red blood cell counts. The average 
value for the 85 patients with red blood cell counts 
below 2.00 million was 17.8 c.c., while the average for 
the 25 patients with red blood cell counts above 2.00 
million was 18.9 c.c. However, the patients with red 
blood cell counts below 2.00 million had a distinctly 
greater average age. 

In this group the patients having only early cord 
changes had an average 60-minute volume of 18.4 c.c., 
while those with moderate to advanced cord sjmptoms 
had onlj' 16.4 c.c. Twentj^-four patients’ red blood cell 
counts could be maintained Jit normal levels while 
taking medication by mouth. Their average 60-minute 
secretion was 22.7 c.c., as compared with 16.5 c.c. for 
the 14 patients who were hard to maintain. The most 
striking variation in the average volumes of gastric 
juice was, however, in the various age groups. Exami- 
nation of Table II shows that in Group I there was a 
progre.ssive decrease in average volumes with increase 
in age. There was a tendencj' for the older patients 
to have lower red blood cell counts, but when a total 
of 166 patients in relapse was studied, as to age and 
initial red blood cell count, this relationship was not 
evident. 

Three patients in Group I are of especial interest. 
The first was seen in October, 1933, when the red blood 
cell count was 3.60 million and the hemoglobin 66 per 
cent. At that time the 60-minute volume of gastric 
juice was 11 c.c. The patient took 12 capsules of 
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Table I 


The average volumes of gastric jidce in Groicps I, 11, and III, miscellaneous anacidities, and nor, 


Gronp 

Ave. 

Ase 

' 

No. 

Gases 

Ave. c.c. 
G. J. in 

60 min. 

No. 

Cases 

Ave. c.c, 

G. J. iji GO 
min. in 
patients 
with eariy 
or no 

C. N. S. 
involvement 

No. 

Cases 

Ave. c.c. 

G. J. in GO 
min. in 
patients 
with 

moderate to 
advanced 

C. N. S. 
involvement 

No. 

Cases 

Ave. c.c. 

G. J. in 60 
min. in 
patients 
easy to 
maintain 

No. 

Cases 

Ave. c.c. 

G. J. in 60 
min. in 
patients 
hard to 
maintain 

I 

50 

60 

K/J 

31 

IS.-l 

29 

16.1 

2-1 

22.7 

14 

16.5 

II 

5G 

5-1 

31.8 

27 

36.2 

27 

28.9 

13 

33.1 

30 

31.9 

III 

u5 

-u; 

•11.3 

23 

■11.2 

23 

3S.3 

22 

33.6 

16 

48.4 

Misccl- 

■13 

3S 

-11.7 









laneous 












anacidi- 












ties 












Normals 

30 

13 

136.1 










'Extralin’ dailj' until Docember, 1933, and then dis- 
continued the medication. By July 30, 1935, the red 
blood cell count was 1.72 million and the hemoglobin 
46 per cent. The hourly gastric secretion was then 7 
c.c. The second patient (age 76) on April 7, 1933, had 
a red blood cell count of 1.45 million, hemoglobin of 
38 per cent, and gastric secretion of 7 c.c. per hour. 
-She received medication by mouth and injection up 
until August, 1934, and then voluntarily discontinued 
it. By March 19, 1936, the red blood cell count was 
down to 1.21 million and the gastric secretion was 8 
c.c. per hour. The third patient tir-st entered the hos- 
pital on January 15, 1935, when the red blood cell 


Table II 

The average volumes of gastric juice in the various 
age classifications in Groups I, //, and III 


Age 

Group I 

Group II 

Group III 

No. 

Cases 

Ave. e.c. 
G. .T. in 
GO min. 

No. 

Cases 

Ave. c.c. 
G. J. in 
00 min. 

No. 

Cases 

Ave. c.c. 
G. J. in 
GO min. 

30 to 50 

12 

23.3 

13 

35.5 

14 

50.5 

, 61 to GO 

16 

18.0 

23 

30.0 

18 

40.7 

61 to 80 

32 

13.8 

18 

30.3 

12 

29.6 


count was 0.5 million and the hemoglobin 12.2 per 
cent. Marked generalized arteriosclerosis was present 
and the patient was in severe cardiac failure. Follow- 
ing transfusion and liver extract administered intra- 
venpusly the patient showed a marked improvement. 
On February 2, 1935, the red blood cell count was 2.43 
million, hemoglobin 50 per cent, and weight 129 
pounds. The total secretion of gastric juice for one 
hour was only 1 c.c. on that day. On March 26, 1935, 
the patient was discharged from the hospital with a 
month’s supply of liver extract. He did not return 
again, until December 2, 1935, when the red blood cell 
count was 1.98 million and the hemoglobin 62 per cent. 
At that time his general condition was good, he 
, weighed 165 pounds and the gastric secretion was 9 
c.c. .per hour; 

In Group II the average volume of the 54 examina- 
tions was 31.8 C.C., which is distinctly greater than the 
average of the untreated patients. However, Tables 


I and II show that the averages of the various sub- 
groups tend to have the same relationship as in the, 
untreated group. 

One patient in this group is particularly interesting. 
In 1932 the patient was receiving liver extract by 
mouth and injection, yet the red blood cell count re- 
mained in the neighborhood of 4.50 million. At that 
time the patient was complaining that she could not 
gain weight (weight was 128 pounds). A urea clear- 
ance was 72 per cent of normal and the gastric secre- 



Chart I. The 60-minute volumes of gastric juice plotted 
against the red blood cell counts of 58 patients having 
pernicious anemia in relapse. 

tion was only 8 c.c. per hour. Just before re-exami- 
nation of the gastric juice in 1935, the patient sud- 
denly began to gain weight (up to 140 pounds) and to 
feel better. The red blood cell count, however, re- 
mained at the same level. A urea clearance was re- 
peated at about the same time and it was 97 per cent 
of normal. The secretion of gastric juice was then 
30 c.c. per hour. 

The average values of the 46 examinations in the 
44 treated patients (Group III) are still higher, the 
•average being 41.3 c.c., which is pi’actieally identical 
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with the average for the 38 examinations in patients 
with anacidity not associated with pernicious anemia. 
The findings as to central nervous system involve- 
ment and age in the two preceding groups are sub- 
stantiated by this group. However, the 15 patients 
whose red blood cell counts %vere difficult to maintain 
at normal levels have a distinctly higher average than 
those whose blood could be maintained by oral therapy. 
This can be explained by the fact that the 28 patients 
with normal red blood cell counts who had received 
medication by injection averaged 47.8 c.c. of gastric 
juice per hour while the 16 patients who had received 
only oral therapy averaged 27.6 c.c. Only 6 of the 
patients in the easily maintained group had recently 
received intramuscular liver therapy, but all of the 
patients whose blood was difficult to maintain had re- 
ceived liver extract by injection. 

The effect of treatment on the volume of gastric 
juice is brought out even more forsibly when the small 
group of patients is studied who were examined when 
the red blood cell count was below normal and re- 
examined after the biood improved. Twelve patients 
who ivere e.xamined before and after oral therapy 
showed an average increase of 2.3 c.c., while the 
average increase in 17 patients after parenteral 
therapy was 15.7 c.c. The increase following paren- 
teral therapy was more marked in the younger 
patients, but in all age groups there was a greater in- 
crease after parenteral therapy than after oral. The 
fact that 4 of the patients who showed definite in- 
creases in volume of gastric juice after parenteral 
therapy had relapses of the blood soon after returning 
to oral therapy, indicates that if this increase is asso- 
ciated with an increase in intrinsic factor it is not 
long sustained after discontinuing the parenteral 
therapy. Two patients whose volumes of gastric juice 
while receiving parenteral therapy were 88 c.c. and 67 


C.C., respectively, have subsequently maintained normal 
red blood cell counts on oral therapy. Their volumes 
of gastric juice are now 64 c.c. and 44 c.c. per hour, 
respectively. 

CONCLUSIONS 

It would seem that the volume of gastric juice se- 
creted after histamine stimulation by a patient having 
pernicious anemia is influenced by the general con- 
dition of the patient, the red blood cell level, the extent 
of central nervous sj'stem involvement, and the tj-pe 
of therapy the patient has received. Although there 
seemed to be no direct relationship between the volume 
of gastric juice and the red blood cell level at the time 
of relapse, the patients with lower red blood cell 
counts tended to have smaller volumes of gastric juice. 
The age of the patient appeared to have a more defi- 
nite relationship to the volume of gastric juice, there 
being a progressive decrease in average secretion with 
increase in age. The patients having signs and symp- 
toms of more advanced central nervous system in- 
volvement had a slightly lower average volume of 
gastric juice than did the patients having only minor 
involvement. The patients in relapse had distinctly 
lower 60-minutc volumes than those patients under 
treatment. In addition, the type of therapy influenced 
the volume of gastric juice. In all the age groups the 
average secretions of the patients receiving liver ex- 
tract by injection were higher than those of the 
patients receiving only oral therapy. 
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Studies on the Chemical Nature of the interaction Between the Intrinsic and 
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E vidence that liver substance is a potent source 
of the antianemic e.xtrinsic factor of Castle has 
been brought out through the work of Reimann (1), 
Walden and Clowes (2), Helnier, Fouls and Zerfas 
(3), and others. Ilelmer, ct al showed that daily sub- 
minimal do«cs of Liver Extract No. 343 (material de- 
rived from 100 grams of liver) after incubation at 
40” C. with 100 c.c. of normal gastric juice produced 
maximum reticulocyte responses and marked clinical 

^From t>ic Lilly Laboratory for Clinical Research, Indianapolis City 
Hospital. IndlanapolM, Indiana. 

Subnlttcd August 11, 193C. 


improvement in patients with pernicious anemia in 
relapse. 

Therefore, since liver extract affords a readily avail- 
able and fairly uniform source of extrinsic factor, we 
thought it would be of interest to determine whether 
a chemical change could be demonstrated when liver 
extract was incubated with normal gastric juice. Incu- 
bations were carried out under the same quantitative 
conditions used in successful clinical e.xperiments; 
that is, one vial of Liver Extract No. 343 incubated 
with 100 c.c. of normal gastric juice. The components 
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Table I 

Titration of liver extract in formaldehyde after its 
incubation with gastric juice at -pH 2.6, 5.6, and 8.0 

Incubation pH 2.0 5.G .<! 0 


Incubation time 

0 

3. *5 hrs. 

0 

3.5 iirs. 

0 

Titration (of 5 c.c. 
incubation mixture 

7.89 

s.oo 

4.50 

1.52 

2.S9 

with 0.1 N NaOH) 

7.SS 

7.91 

•1.52 


2.90 

Mean titration 

7.89 

7.9G 

•1.51 

•1.53 

2.90 


Difference 


Difference per 100 0.21 m -cti. 0.00 tn.-eq. 0 

c.c. gaotrio iuice 
in m.-eq. 


Table III 

Determination of the effect of incubation with gastric 
juice at pH 2.0 (Sample A), pH 5.6 (Sample B), 
and pH S.O (Sample C) on the soluble nitrogen con- 
tent of liver extract 



Incubation pH 

2.0 

5.6 

S.O 

. 

Incubation time 

B 

3.5 iirs. 

0 

3.5 hrs. 

0 

3.6 hrs. 

Soluble nitrogen per 

l.OSl 

1.087 

1.403 

1.410 

1.386 

1.380 

sample — mg. 

± .006 

± .009 

± .011 

±. .001 

± 004 

±.004 


Increai^e in soluble 
nitroRen per 
sample — mg. 


of liver extract that were studied were the amino 
nitrogen content, the acidity with the amino groups 
suppressed, and the soluble nitrogen content after 
precipitation with trichloracetic acid. 

EXPERIMENTAL 

The gastric juice used in these experiments was^ ob- 
tained from imung, healthy adults after histamine stimu- 
lation. The aqueous solution of liver extract was pre- 
pared by shaking Liver Extract No. 343 in wmter, to 
which were added a few drops of toluene as a preserva- 
tive, the proportions being adjusted so that 25 c.c. of the 
solution represented the soluble fraction of the amount of 
liver extract derived from 100 grams of whole liver (4.6 
grams of powder). 

The same incubation technique was employed for each 
experiment. The incubations ivere carried out in stop- 
pered test tubes of appropriate size suspended in a water 
bath which was maintained at 40° C. The incubation 
mixtures consisted of one part of liver extract solutmm 
four parts of gastric juice, and one part of HCl or NaOH 
solution, the proportions of the latter being calculated 
from a previously prepared titration curve of liver extract 
in such a manner as to fix the pH of one incubation mix- 
ture at 2.0, a second at 5.6, and a third at S.O. The incu- 
bation time in each case was 3% hours. ^ 

The study of the proteolytic action of normal gastric 
juice on liver at pH 2.0, 5.6 and 8.0 involved the following 

experiments: . c # 

1. Titration to a phenolphthalein end-poiiit of 5 cx. ot 
each incubated mixture following the addition o o c.c. 


of 40 per cent formaldehyde, which was found experi- 
mentally to be sufficient to repress all amino groups. The 
control in this experiment was conducted by pipetting 5 
c.c. portions into formaldehyde immediately after mixing 
the gastric juice and the liver extract solution. Any dif- 
ference between the acidity of a sample and its control 
may be interpreted as measuring a liberation of carboxyl 
groups in incubation. Ten drops of 1 per cent phenol- 
phthalein were used as an indicator and the titration per- 
formed in such a way that a direct color match was ob- 
tained between each incubated sample and its control. 
(Table I). 

2. Deteimiination by the manometric method of Van- 
Slj''ke (5) of the amino nitrogen content of the incubated 
mixtures and their controls, which consisted of mixtures 
containing HCl in place of gastric juice. An additional 
control consisting of pepsin (U. S. P. 1:3000) made up 
to contain 5 mg. of pepsin per c.c. of 0.1 N HCl was also 
utilized. These determinations were performed on 5 c.c. 
of a 4/25 dilution of the incubated mixtures. (Table II). 

3. Determination of the nitrogen contained in the non- 
preeipitated fraction of the incubated mixtures after 
treatment with an equal volume of 10 per cent trichlor- 
acetic acid, and, for controls, determination of the non- 
precipitated nitrogen of a portion of the ^ame mixtures 
treated with trichloracetic acid immediately after mixing 
the gastric juice and the liver extract solution. The mix- 
tures containing the trichloracetic acid were allowed to 
stand 12 hours in a refrigerator before they were filtered. 
The nitrogen determinations, performed by the manometic 


Table II 

^ liver extract with gastric jxdce at pH 2.0 (Sample A), pH 5.6 

The change of amino nitrogen on incuoa g ^-nlmtion at nH 2 0 (Sample D) 

(Sample B), pH 8.0 (Sample C), and with pepsin-HCl solution at pH 2.0 (i^ampte w 


Sample (5 c.c. of 4/26 
dilution) 


Incubation pH 


Amino nitrogen — me. 


Change in amino nitrogen 
— me. 


Change in amino nitrogen 
per 100 c.c. of gastric 
iuice — mg.-eq. 


A blank 


B blank 


C blank 


D blank 
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method ol VanSlylce (G), were made on 1 c.c. quantities 
of filtrate. (Table III). 

RESULTS 

As is evident from Table I, the only effect which 
may be interpreted as indicating a liberation of car- 
boxyl groups occurred at pH 2, and, expressed quanti- 
tatively, it amounted to 0.24 milliequivalents. These 
figures were paralleled by the results of the amino 
nitrogen experiments (Table II), which indicated a 
liberation of 0.24 milliequivalents of amino nitrogen 
at pH 2 and only very small changes at pH o.G and 8.0. 
These phenomena occurring at pH 2 are felt to be ex- 
plained adequately on the basis of the pepsin-HGl con- 
trol experiment (Table II), the results of which indi- 
cated a change in amino nitrogen due to pepsin of 
0.401 milliequivalents. 

As shown in Table III, no change greater than the 
experimental error occurred in soluble nitrogen not 
precipitated by ti-ichloracetic acid as a result of incu- 
bating liver extract and gastric juice at pH 2.0, 5.6 
or 8.0 (Table III). 

In addition to the above experiments, an experiment 
was performed with gastric juice from which ail of 
the pepsin and rennin had been removed by treatment 
with Lloyd's reagent. Helmer and Fonts (7) have 
found that gastric juice so treated still contains the 
intrinsic factor of Castle. In the experiments using 
this pepsin-free intrinsic factor, no change in the 
amino nitrogen was obtained even when the incu- 
bation was carried out at pH 2.0. 

DISCUSSION 

Incubation together in vitro of the intrinsic and 
e.xtrinsic anti-anemic factors, the result of which is 
presumably production of a material clinically active 
when fed to patients with pernicious anemia, effects 
no appreciable change that we have been able to 
measure in the content of carbo.xyl groups, amino 
nitrogen, or nitrogenous substances which are not 
precipitated by trichloracetic acid. AITiether a change 
occurs which falls into the category of the chemical 


processes studied but smaller than our methods could 
elicit, or whether the nature of the phenomenon 
renders it not amenable to the chemical methods em- 
ployed, is a matter for future study. There is the 
jfurther possibility that some other biochemical factor, 
or factors, in addition to the one occurring in gastric 
juice, may be required for the formation of the final 
anti-anemic principle, particularly since the hema- 
topoietic factor of the liver is heat-stable, whereas 
substances produced by the interaction of norma] 
gastric juice and extrinsic factor are destroyed by 
boiling for five minutes. Furthermore, the antianemic 
principle of liver is effective when administered by 
mouth or parenterally, while, as yet, an effective 
parenteral preparation from the interaction of gastric 
juice with liver e.xtract has not been made. 

SUMMARY 

Attempts have been made to determine the chemical 
change occurring as a result of incubation together of 
liver extract and normal gastric juice at pH 2.0, 6.6 
and 8.0. The chemical constituents of liver extract 
which were studied were the carboxyl groups, amino 
nitrogen, and soluble nitrogen after precipitation with 
trichloracetic acid. 

No significant chemical changes were noted in this 
series of experiments except for those associated with 
a slight proteolytic effect at pH 2.0, attributable to 
peptic activity. 
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SECTION III— Nutrition 


Protamine Insulin in the Treatment of Diabetes 

Bv 

HARRY G. JACOBI, M.D.' 

NF.W TORE. NEW YORK 


P ROTAMINE insulin is the precipitate formed by 
the action of in.sulin hydrochloride with monopro- 
tamine compounds. It wa.s first introduced by a group 
of Danish investigators (1), who were .searching for 
a preparation which would give a more sustained 
lowering of the blood sugar than that obtained by the 

■•Aw-rwlitr Attending Physician, I.,onor 11111 
Fu’.mittr*! Kovrrrbrr 11, 193r>. 


use of regular insulin. The proLnmine insulinate re- 
sulting from this precipitation, after being properly 
buffered, was found to be relatively insoluble in tissue 
fluids, causing the insulin to be liberated slowly and 
over a prolonged period of time. From our experience 
and from the reports (2) that have appeared in the 
short period of time, one gets the impression that this 
preparation if used wisely, may eventually prove to 
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Case I (Grrph 1| itiuctrptcs n moderately severe diPbetie whose blood sugar showed 
marked fluctuntiono In spile of moderately large doses of regular insulin. The high 
c.ilorlc intake was nccess.ary for the well being of the patient, who complained bitterly 
about the fact that he w.as constantly hungry. It v/lll be noted that after a period of 
one week v/ith the protamine insulin, these wide fluctuations In the blood sugar were 
considerably diminished and as time went on less protamine Insulin became nccess,ary 
for the control of these fluctuations. This is a representative example of the response 
of a diabetic patient v^herc the protamine insulin Is .admlnislcrcd ns two doses, one .at 
8 a.m. .and the other at 8 p.m., allowing about two-thirds of the tot.al Insulin In the 
morning dose .and onc-third in the evening. 


1)0 .a pi'e;it jidv.-inccuieiit in ihc tmitiiiont of ditibote-s. 
On (lie other luand. it.s ii.“e witlioiji c.-ire or definife 
knnwledire of it.s action, nuiy lirodiiee harmfiil re.sull.s 
•and discredit the ti.=eful puriio.so for which it was in- 
tended. 

Thu new preparation a.s .supplied for clinical trial, 
consi.st.s of a small vial contiiiniiijf the prolamine to he 
added to o c.c. of U-aO insulin, thus resultinif in a U-40 
mi.ature. The .solution i.s shaken thoroufrlily before 
e,ach injection and admini.slcrcd .subcutancou.sly. It is 
not to be used intravenously. When first inlrodiiced 
It wtia believed that this preparation rem.aincd stable 
tor only three or four days and then li.ad to be dis- 
carded if not completely utilized at the end of this 
period. .Since then, further invc.slijration ha.s .shown 
that the proUmine in.sulin can remain on’oelive for a 
period of four ivcek.s. 

-•tction of Proinminc InsuUn. When a dose of the 
protamine insulin, equiv.alont to a diaholic’.s ii.sii.al 
Insulin requirement, is injected into .such a p.alicnt no 
eireet i.s noted until four to six hours have clap.scd. If 
food is withhold, hypoglycemia will set in at about the 


ninth hour and this .slate will continue up to about 
the thirty-ninth iiniir, produeinp usually the train of 
.syniplonis either of those associ.ated- with hypoffly- 
cemia or those a.s.sociated with aeido.sis .and impending 
coma. 

/iirfirnfioii.s nml Crmtra-Ivdiratiom for lis Use. It 
•staiuLs to reason that any iireparation h.aving such a 
in.'irked and jirolonged effect, can produce a great deal 
of trouble if not properly admini.stored. Likewi.se its 
u.se can Ije greatly discredited by its injudicious em- 
ployment. 

What the medical practitioner is anxiou.s to learn is 
liie exact typo of c.s.so whore this preparation may he 
of greater benefit than the regular insulin. As far ;ts 
our experience permits us to judge at the prc.seiit time, 
an> ca.se of di.abotcs which in spite of proper diet 
•and adequate doses of regular insulin, shows nmrked 
fluctuations in the blood .sugar with or without epi- 
sodes of hypoglycemic reactions, constitutes the ideal 
indication for the use of the protamine insulin. 

After considerable skill is obtained in the use of. 
this preparation, the groui) of selective easo.s may be 
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Cass 2 (Graph 2) illustrates the ease of a mild diabetic whose fasting blood sugar con- 
tinued to remain elevated although he was sugar free. This condition was very easily 
corrected by changing to the protamine insulin, using a much smaller dose than that of 
the regular insulin. On a diet of P. 75 F. 60 C. 120 and regular Insulin of 90 units ho 
still persisted in showing a considerable hyperglycemia. Compare this with the in- 
creased diet of P. 90 F. 60 C. 175 and an intake of only 40 units of protamine insulin 
with the resultant disappearance of the persistent hyperglycemia. This shows an 
example of the procedure similar to that used in Case 1, but where the indication la 

not as urgent. 


cnlarRed to include the average case of diabetes i-e- 
quiring insulin, where it is desired to obtain a more 
even blood .sugar level during the twenty-four period, 
or whore it is desired to diminish the amount of 
insulin, the frequency of injections, or both. 

It must ahvays be remembered that the protamine 
insulin ha.s a delayed reaction-time and also that its 
action when once initiated in reducing the blood sugar 
continues to do so, over a much longer period than the 
regular insulin. This action immediately excludes 
case.? of acidosi.*: and impending coma, where quick 
action is demanded. Likewise new diabetic patients, 
about whom no obsen'ation.s are obtainable with the 
regular insulin, should not receive the protamine 
in.sulin ns an initial method of treatment. 


Calctdation of Diet and Protamine Insulin Require- 
ment. A practical way of calculating the diet for a 
patient who is to receive the protamine insulin may be 
briefly stated as follows; Allow one gram of protein 
and two and a half grams carbohydrate per kilo of 
body weight. Enough fat is then added to bring the 
caloric intake to the required amount. The carbohy- 
drate is .so di.stributed that one-fifth is received for 
breakfast, and two-fifths each for lunch and dinner. 
The diet used in Hagedorn’s original cases, however, 
averaged only about 100 Gm. of carbohydrates which 
were divided into 40% each for breakfast and lunch, 
and 20% for dinner. 

Regarding the actual calculation of the amount of 
protamine insulin necessary in a given case, one must 
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Cnsc 3 (Graph 3) shosvs a moderately cevere diabetes complicated by an attack of 
hyperthyroidism, with the control of the hyperthyroidism by thyroidectomy, marked 
fluctuation In the blood sugar persisted, and the usual dose of regular Insulin proved 
inadequate. Instead of decreasing the diet which v/ould have been distinctly harmful 
to the patient, we decided to replace some of the regular Insulin with the protamine. 
This was carried out by giving the larger dose of regular Insulin at 8 a.m. and the 
smaller dose of protamine Insulin as the 6 p.m. dose. The Improvement in the sugar 
tolerance was so excellent after a period of this regime that the dosage was eventually 
reduced to 15 units of regular Insulin In the morning and 20 units of protamine Insulin 
at night with complete control of the diabetes. This case follows the procedure originally 
advocated by Hagedorn and his associates. 


always reniembpr that whun prottiniiiie insulin is used, 
the calcul.ations that are niado are in reality operable 
over a period of seventy-two hnur.s. Chaniios in tlie 
dose of protamine are not reflected in the blood sufrar, 
or the morninK urine, on the day the change is made. 
I'or this reason, one must e.xpcct some Klyco.surin for 
the first few days after the commencement of the 
protamine insulin therapy. 


Several methods of procedure have been followed 
by different proups of inve.stipators in repard to the 
amount and lime of administration of the prolamine 
insulin and it is my pui-poso to mention these methods 
and .show their action by means of ca.se illustrations, 
fl) The method employed by the oripinal inveslip.a- 
tor.s consists of pivinp a dose of repular insulin at S 
a.m. and prolamine at G p.m. The a.m. dose of repular 
insulin is about twice that of the p.m. do.se of prola- 
mine insulin. Blood .supar determinations are made 
at 7-11-2-S-lO, the micro method of Foliii (:5) beinp 
used for this purpose. Daily qualitative tests for urine 
’"ten-als of two to three hours 
■V a.m, to 9:30 p.m. and the ammonia content 


of the urine delerminod for the twenty-four period a.s 
an indication of fluctuations in the acidosis. The total 
amount of insulin used dnriiip the twenty-four period 
is increa.sed or decreased as clinical and laboratory 
indications arise. (2) The method of pivinp protamine 
insulin in the morninp and repular insulin in the 
cveninp. (.3) Bcpular insulin before breakfast and 
.supper and protamine at bed time (10 p.m.). (4) The 
method of pivinp both doses as protamine insulin, one 
at 8 a.m. and one at 8 p.m. (5) The method of usinp 
one dose of protamine insulin in the morninp, supple- 
mented by a dD.sc of repular insulin administered at 
the .same time but at a difTorent site of iiijecUoii. 

We have had fairly pood results with the followiiip 
procedure and I shall attempt to outline this in ns 
practical a way as po.ssible. We allow a dosnpo of 
protamine insulin equivalent to about seventy per cent 
of the calculated repular insulin requirement that has 
been piven to the particular case at the time. This is 
adniinislorod a.s one dose about one hour before break- 
fast. For the first four to .seven days of this clianpe 
from the repular insulin to the protamine insulin an 



912 


AMEUICAK JOtJKNAL OF DlGESm'E DISEASES AND NUTRITION 



Case 4 (Graph 4) represents the procedure which v/e feel Is most ideal for employment 
in making changes from regular to protamine insulin therapy. The number of injections 
IS eventually reduced to one during the twenty-four hour period and the hyperglycemia 
and glycosuria kept under better control. 


additional dose of the reRular insulin equivalent to 
the lemaining thiitj per cent of the original insulin 
intake. IS al=o given an hour befoie breakfast, using 
a sepal .ite sjringe and a diffeient site of injection. If 
after this four to .seven day period, the morning urine 
fails to -how sugar the regular insulin i.s discontinued. 
If hjpogl.'cemic reactions ha\e occurred during the 
night 01 in the early moining, the dose of the piota- 
niine is too large and should be reduced. If, on the 
other hand, sugar continues to be present in the morn- 
ing urine, either the dose of the protamine insulin 
should 1)0 increased or the administration of the sup- 
plemental dose of regular insulin should be continued. 
The I ate of inciease or decrease of protamine insulin 
should nccer be more than five units at a time. It is 
aKo ad\i sable, c\hene\or possible, to do seveial blood 
sugars during (he day especially befoie each meal, in 
order to ha\e a fairly good idea as to the glycemic 
response to the tieatment If the proper dose cannot 
bo armed at to control the morning glycosuria with- 
out precipitating hiqioglj cemic reactions, then the 
-small supplemental dose of regular insulin should lie 
gnen o\er a longei period of time instead of increas- 
ing the dO'O of protamine. Emphasis must again be 
made that this dose of regulai insulin is made as a 
scji.ir.ite injection, othenvise it will be precipitated by 


the mono-piotamine and increase the effect of the 
piotamine insulin. 

Factors Inflvcncinq the Blood Sufjar Level. It must 
be cmphasi/ed at this point that in all cases that fail 
to respond favorably to legular insulin therapy, a 
thorough search must be made to attempt to deter- 
mine whether there are any additional factois re- 
sponsible for the difficulty. I am, particularly slies- 
sing this point at this pait of my presentation, for 
these same factors may act in exactly the same wsiy 
with protamine insulin, perhaps in an even more ex- 
aggerated form and eventually lead to confusion and 
unwairanted discrediting of this piepaiation. First: 
An accurate consideration of the amount of physical 
and neiwous energy expended by the patient is of 
utmost impoitance. It is not an uncommon e.xperiencc 
to the careful obseiTer to meet a case of diabetes 
which shows glycosuria when completely at rest and 
hypoglycemia on another day when the patient is os- 
jiecially active phy.sieally. Likew ise the effect of 
nercous strain may produce similar results. In other 
woids proper allowance .should be made for additional 
physical or neiwous e.xpenditures of energy in the 
diabetic patient either by inci easing the caloric in- 
take for th.Tt period of additional actiiity or by re- 
ducing the amount of insulin allowed. This funda- 
mental fact is very often lost sight of and may cause 
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Case' 3 (Graph 3) shows a moderately severe diabetes complicated by an attack of 
hyperthyroidism, with the control of the hyperthyroidism by thyroidectomy, marked 
fluctuation in the blood sugar persisted, and the usual dose of regular insulin proved* 
inadequate. Instead of decreasing the diet which would have been distinctly harmful 
to the patient, v/e decided to replace some of the regular insulin with the protamine. 
This was carried out by giving the larger dose of regular insulin at 8 a.m. and the 
smaller dose of protamine insulin as the 6 p.m. dose. The improvement in the sugar 
tolerance was so excellent after a period of this regime that the dosage was eventually 
reduced to 15 units of regular insulin in the morning and 20 units of protamine insulin 
at night with complete control of the diabetes. This case follows the procedure originally 

advocated by Hagedorn and his associates. 


always I'emember that when protamine insulin is used, 
the calculations that are made are in reality operable 
over a period of seventy-two houi’S. Changes in the 
dose of protamine are not reflected in the blood sugar, 
or the moiming ui'ine, on the day the change is made. 
For this reason, one must expect some glycosuria foi 
the first few days after the commencement of the 
protamine insulin therapy. 

Several methods of procedure have been followed 
by different groups of investigators in regard to the 
amount and time of administration of the protamine 
insulin and it is my pui^pose to mention these methods 
and show their action by means of case illustrations. 
(1) The method employed by the original investiga- 
tors consists of giving a dose of regular insulin at 8 
a.m. and protamine at 6 p.m. The a.m. dose of regular 
insulin is about twice that of the p.m. dose of prota- 
mine insulin. Blood sugar determinations are made 
at 7-11-2-5-10, the micro method of Folin (3) being 
used for* this purpose. Daily qualitative tests for urine 
sugar are made at inteiwals of two to three hours 
fi'om 6 :30 a.m. to 9 :S0 p.m. and the ammonia content 


of the urine determined for the twenty-four period as 
an indication of fluctuations in the acidosis. The total 
amount of insulin used during the twenty-four period 
is increased or decreased as clinical and laboratory 
indications arise. (2) The method of giving protamine 
insulin in the morning and regular insulin in the 
evening. (3) Regular insulin before breakfast and 
supper and protamine at bed time (10 p.m.). (4) The 
method of giving both doses as protamine insulin, one 
at 8 a.m. and one at 8 p.m. (5) The method of using 
one dose of protamine insulin in the morning, supple- 
mented by a dose of regular insulin administered at 
the same time but at a different site of injection. 

We have had fairly good results with the following 
procedure and I shall attempt to outline this in as 
pi'actical a way as possible. We allow a dosage of 
protamine insulin equivalent to about seventy per cent 
of the calculated regular insulin i'equirement that has 
been given to the particular case at the time. This is 
administered as one dose about one hour before bi eak- 
fast. For the first four to seven days of this change 
from the regular insulin to the protamine insulin, an 
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about 18 to 20 Gm. of sugar in the 24 hour urine specimen. 
The carbohydrate intake was then reduced from 260 Gm. 
to 200 Gm. with the same amount of insulin, without any 
evidence of checking the marked fluctuations in the hlood 
sugar. It was then decided to use protamine insulin. His 
diet remained unchanged at P. 90 F. 100 C. 200 and he 
received protamine insulin 60 units at 8 a.m. and 20 
units at 8 p.m. After four days of this regime, the blood 
sugar determinations before each meal had decreased to 
62 mg., 125 mg. and 43' mg, and the urine negative. The 
following day the patient showed signs of insulin shock 
with a blood sugar of 34 mg. This was controlled without 
any difiiculty. Inasmuch as the patient complained of 
being hungry most of the time on the diet allowed, it was 
decided to increase the diet rather than decrease the prota- 
mine insulin. Patient received P. 90 F. 120 C. 300 with 
GO units of protamine at 8 a.m. and 20 units at 8 p.m. 
There were no marked fluctuations in the hlood sugar 
noted any further and blood sugars before each meal on 
May 27 showed 129 mg., 166 mg. and 200 mg. respectively. 

Case 2. (Graph 2). Patient was a 58 j'ear old German 
sailor who developed a hroncho-pneumonia, and in addi- 
tion had a blood sugar of 235 mg. per 100 c.c. of blood 
and a COj combining power of the blood plasma of 40 
vol. 94 with 40 Gm. of sugar in the urine. The patient 
had been unaware of the existanee of the diabetes. He 
was placed on a diet of P. 50 F. 50 G. 100 with regular 
insulin 30-10-30 (7/23/36). After four day’s a check re- 
vealed a fasting sugar of 234 mg. per 100 c.c. of blood 
with 5 Gm. of sugar in the urine. It was then decided to 
’change the regular insulin administration to 40-20-20. 
After an additional seven days on this treatment the fast- 
ing blood sugar was still 222 mg. Another increase in 
the I’cgular insulin was then made, so that patient was 
receiving 40-20-30 units and after a few days his urine 
became sugar free. It was then a question of increasing 
his diet and also of the convenience of this patient’s re- 
ceiving three injections of regular insulin a day after 
leaving the hospital. We felt that the use of protamine 
insulin might be of considerable help. The patient’s diet 
was accordingly increased to P. 90 F. GO C. 175 and 
protamine insulin given 40 units in a.m. and 20 units in 
p.m. After six days of this regime the patient reported 
that he felt exceptionally’ well, and his fasting blood sugar 
was 100 mg. with no sugar in the urine. The protamine 
insulin was accordingly reduced to 20 units in a.m. and 
20 units- in p.m. Thus this patient who on a diet of P. 
75 F. GO C. 120 and 90 units of regular insulin a day, still 
persisted in showing a considerable hypergly’cemia, be- 
came normal with the use of only' 40 units of protamine 
insulin a day, in spite of the fact that his diet was in- 
crea.sed to P. 90 F. GO C. 175. 

Case 3. (Graph 3). This case is of particular interest 
ns denion.strating the marked disturbance that can take 
place in the carbohydrate metabolism of a diabetic patient 
with the onset of hyperthyroidism. The patient was a 31 
year old male with a diabetic history dating back twelve 
years. It is of interest to note that at that time I did 
a basal metabolism test and found it to be + 5%. Since 
that time the patient had been getting along on a fairly 
liberal diet with 20 units of regular insulin twice a day. 
Five months prior to the present admission to the hos- 
pital, patient began to complain of neiwousness, palpita- 
tion. loss of weight and fatigue. His weight loss <iuring 
the live months period was thirty-five pounds. On admis- 
sion to the hospital his weight was 118 lbs. Fasting blood 
sugar 26.’! mg. per 100 c.c. of blood, and B. M. R. -b 77%. 
He was given !> minims of Lugol’s solution three limc.s a 
day and a diet of P. 90 F. 150 C. 250 with insulin 30-15- 
30. After ten days the B. 31. R. dropped to -r 30% but 
his weight bad dccrea.scd further to 107 lbs. It was there- 
fore decided to increase the caloric intake and also the 
amount of regular insulin, in order to stop the marked 
weight loss. Accordingly his diet was increased to P. 60 
F. 180 C. "50 with regular insulin 40-20-25. In spite of 


this therapy the fasting blood sugar (6-3-36) remained 
elevated at 312 mg. and the weight showed a further de- 
crease to 103% lbs. His B. M. R. had risen to + 60% 
and his condition was considered very unfavorable. It 
was decided after considerable consultation, to attempt a 
subtotal thyroidectomy on the patient. This was performed 
on 6-26-36 and was effective in lowering the B. 51. R. and 
eliminating most of the hy'perthyroid sy’mptoms. After a 
stormy convalescence, the control of the diabetes was 
again attempted. Accordingly, the patient was given a 
diet of P. 70 F. 120 C. 260 with regular insulin 40-10-20 
units. The patient however continued to have a hyper- 
glycemia (244 mg.) and glycosuria. Rather than de- 
crease the diet or increase the dosage of regular insulin, 
we thought that protamine insulin should be tried. Ac- 
cordingly the diet was kept the same and the morning 
dose of 40 units regular insulin was continued, and in ad- 
dition 20 units protamine insulin allowed at 6 p.m. After 
two days the patient had an insulin reaction at 2 a.m. 
and as a result the insulin dosage was further reduced to 
20 units regular in a.m. and 30 units protamine at 6 p.m. 
The patient continued to show marked improvement with 
absence of hyperglycemia or glycosuria, so that after ten 
days the insulin was further reduced to 20 units regular 
in a.m. and 20 units protamine at 6 p.m. The patient's 
weight had increased to 114 lbs. and he was sent home on 
the same caloric intake ns above with 15 units regular 
insulin in a.m. and 20 units protamine insulin at night. 

Case 4. (Graph 4). Patient was a 78 year old female 
with a history of diabetes of long standing. At the time 
of admission to the hospital she was suffering from a 
rather marked cardiac decompensation. In addition she 
complained of precordial pain with radiation down the 
left arm and weakness. The patient had not been receiv- 
ing insulin prior to admission to the hospital. The blood 
sugar was 294 mg. per 100 c.c. of blood and COi combin- 
ing power of the blood plasma 49 vol. %. Her urinary 
sugar was 24 Gm. during the 24 hours. A diet consisting 
of P. GO F. 60 C. 150 was allowed at time of admission 
with regular insulin Units 25-0-15. After a period of 
about 10 days (9-21-35) her blood sugar values before 
each meal w'ere 271 mg., 308 mg. and 228 mg. with sugar 
excretion reduced to 14 Gm. for the twenty-four hour 
period. It was then decided to institute protamine insulin 
therapy rather than increase the regular insulin dosage, 
or decrease the carbohydrate content of the diet. Accord- 
ingly she received 30 units protamine insulin, and 10 
units of regular insulin, one hour before breakfast, as 
separate injections. It is very interesting to note the 
gradual lowering of the sugar curves done at several day 
intervals, while on this regime. The last one performed 
was after the patient had been taking only the protamine 
insulin as one dose in the morning. Comparison of these 
different sugar curves shows the striking changes and 
resultant establishhient of the blood sugar on a much 
lower level and without wide fluctuations during the 
twenty-four hour period. 

DISCUSSION 

The treatment of diabetes with protamine insulin 
opens up new fields of possibilitie.s. With the use of 
regular insulin the moderate case offers little difficulty. 
The more severe forms of this disease however often' 
show marked fluctuations in the blood sugar that can- 
not bo controlled without either reducing the carbohy- 
drate intake or administering insulin at more fre- 
quent inteivals. Because of it.s prolonged action 
pi’otamine insulin becomes ideally suited for treating 
such ca.ses. In doing this one must avoid the error of 
changing too many factors at any one time or of 
making too frequent change.s. This point cannot be 
stressed too much. 
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Thus, when the chanite is made from regular to 
protamine insulin, the dietary factor should not be 
changed at the same time. Likewise a sufficient period 
must be allowed for observing the effects of this 
change before attempting additional ones. From a 
practical point of view it is much better to begin with 
too small a dose of protamine insulin rather than a 
too large one. A fairly good idea is usually obtained 
as to the course of the blood sugar, if three determi- 
nations are made, one before each meal about every 
fourth or fifth day, and the urine examined at varying 
periods after each of these meals. 

SUMMARY 

1. Diabetes showing marked fluctuations in the 
blood sugar, or those cases associated with certain 
complicating factors, as hyperthyroidism, hepatic en- 
largement, etc., can bo controlled better by protamine 
insulin than by regular insulin. 

2. Cases of diabetes showing a persistent hyper- 
glycemia or where it is desired to diminish the fre- 
quency of insulin administration .should receive prota- 
mine insulin. 

3. Protamine insulin .«hould not be used in cases 
of acidosis or impending coma or those complicated by 
surgical conditions. 


4. Untreated cases of diabetes should not receive 
protamine insulin as an initial form of treatment. ^ 

5. When changing from regular to protamine in- 
sulin we have obtained good results by giving 70% of 
this amount as protamine insulin and the balance as 
regular insulin, both administered about one hour be- 
fore breakfast as separate injections. 

6. After a period of 4 to 7 days if the morning 
urine is sugar free, discontinue the dose of regular 
insulin. If the morning glycosuria persists, increase 
the protamine insulin. 

7. Increases or decreases in protamine insulin 
should consist of only five units at a time. 

8. Too many factors should not be changed at one 
time, nor should the effected changes be made at too 
frequent Intervals, when using protamine insulin. 
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The Present Evaluation of Vitamin Bi Therapy* 

Bv 

MARTIN G. VORIIAUS, M.D. 

NEW YORK, NEW YORK 


T HIS paper will attempt to evaluate the therapeutic 
importance of vitamin B, up to the present time. 
By emphasizing the word "present” wo come face to 
face with the fact that wo are about to discuss a sub- 
ject which is still vague, still in the process of emerg- 
ing from an experimental problem to an .accepted 
clinical concept. 

After years of investigation, vitamin B, has finally 
yielded its precise clicmic.al structure and molecular 
arrangement fl) and, within the pa.st two months, 
its artificLal synthesis lias become an accomplished 
fact (2). The biochemist has made this vitamin avail- 
.able (3) and we, as clinicians, must be prepared to 
use it with an undei-standing of its clinic.al indications 
and it.s limitations. 

Three questions present themselves: 

1. What is file state of vitamin B, deficiency in 
humans? 

2. What is the action of vitamin B, in the presence 
of thin deficiency? .and 

Z. Why should we use vitamin B,, clinic.ally, in 
disease.s other than proven B, avitaminosis? 

We are all familiar with tlic fact that heriheri is 
due to a vitamin B, deficiency. As a matter of fact, 
it repre.sents a stage of deficiency so marked that 
death will invariably occur unless large amounts of 
vitamin B, are given. Thus it has been Rhoi\Ti, that 

•<fRf.nd Lpforo the Mldillwcx County (N. J.) Mcillfnl Society. October 
21. 1930. 

Submltlc^l Orloher 2C. 103C. 


in severe cases of beriberi, the administration of 
vitamin B, by moulh is often insufficient to prevent 
dc.ath (4). In these cases, intravenous injections are 
necessary since gastro-intestinal disturbances intei'- 
fore with adequate vitamin absorption. This is well 
knomi to the workers in the Orient, particularly to 
those who deal witli the problem of infantile beriberi 
(5). It may not bo familiar to all in this audience 
that the second most frequent cause of infant mor- 
tality in Chinn, the Pliilippines and adjacent countries, 
is infantile beriberi. The vast majority of these in- 
fants are borne of beriberi mother.s (G). The method 
of treatment of infantile beriberi has become fairly 
well standardized. Even before crystalline vitamin 
B, was available, a concentrate of sufficient potency 
for intramuscular injection was widely used through- 
out the Orient. The concentrate is knovm as "tiki-tiki” 
and in severe eases of infantile beriberi it is given by 
subcutaneous or intramuscular injections of 1 c.c. 
every hour for si.x, eight or even twelve doses. As 
soon as the response t.akes place, which usually occurs 
within a few hours, the infant stops vomiting, there 
i.s ce-ssation of convulsions and fluid.s are retained. 
Vitamin B, is then continued by oral administration. 

As well known as beriberi is in the East, just .so 
rarely do we .see it liere and the diagnosis of a proven 
case of beriberi merits a report in one of our medical 
journals (7). In the East, workers in this field also 
recognize a clinical entity ■which they describe as 
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latent or sub-clinical beriberi. By that is meant a 
state of vitamin deficiency which is not severe 
enough to give the classical symptoms of beriberi but 
which, nevertheless, has a fairly well recognized set 
of symptoms interfering with normal health. If al- 
lowed to continue for a sufficient length of time, true 
beriberi develops. This state of ill health, the sub- 
clinical phase of the disease, entirely disappears with 
administration of vitamin Bj for a sufficient period of 
time. 

Now, then, if we here in this country were to con- 
fine our use of vitamin Bj to those cases in which its 
deficiency was sufficiently well marked to be readily 
I’ccognizable, there would be no point to this paper. 
This brings us to the third hj-pothetical question; 
why should we consider the therapeutic administra- 
tion of vitamin Bj in conditions other than proven Bj 
avitaminosis. Of course, the answer to this question 
is based upon the hypothetical assumption that there 
are states of partial vitamin B, deficiency too mild or 
too recent to be detected as definite entities (8). 

In our early work, the problem was to determine 
how these states could be recognized. No clinical 
sign, no laboratory test was available so we fell back 
on the method of trial and error. Through funds 
furnished by the Carnegie Institution of Washington, 
D. C., a large amount of crystalline vitamin B, was 
prepared by my chemical associates and with crystal- 
line vitamin Bj as the only therapeutic agent, we 
began the study of a controlled series of chosen cases. 

Since polyneuritis is so typical of true as well as 
latent beriberi, we studied this group first. All types 
of neuritis were included in the study group. To date, 
over two hundred and fifty cases have been followed 
with varying degrees of improvement; i. e. from 
partial relief of pain to complete disappearance of all 
symptoms; in about 90% of cases. 

Our results have been substantiated by a number 
of other investigators (9, 10, 11, 12). Speaking con- 
servatively. then, we can say that vitamin B, is an 
important therapeutic agent in the treatment of neu- 
ritis. You will notice that I have not defined the word 
neiiriti.s and I have done that deliberately, because the 
results of vitamin B, administration are equally good 
in localized neuritis as they are in polyneuritis; 
equally beneficial in neuritis of so-called alcoholic 
origin as in neuritis associated with infection, anemia, 
pregnancy or that due to other etiological agents. We 
see in the action of vitamin B, in neuritis, a real 
analogy to the action of iron in all types of secondary 
anemia. In alcoholic neuritis we can, by the adminis- 
tration of adequate amounts of vitamin B,, bring 
about marked improvement or complete disappearance 
of all symptoms even though there is no change in the 
alcohol consumption. Careful study of these patients, 
however, indicatc.s that the alcohol probably does not 
play a direct part in the production of the neuritis 
but that the.se individuals have really been on a vitamin 
B, deficient diet. If these patients continue to ingest 
an adequate amount of %dtamin B,, there will be no 
recurrence of their neuritis. In all of these cases, the 
duration of the symptoms bears a direct relationship 
to the duration of treatment. Polyneuritis that has 
br'cn pre.'^ent for from three to six months, will sub- 
side after a few weeks of treatment. Polyneuritis of 
ten or more year.s’ duration may, in a very short period 
of time, reach a state of marked improvement but 
complete disappearance of symptoms may not take 


place even after three or four months of treatment. 
This is equally true iii experimental animals in which 
two stages of B, deficiency — an acute and a chronic 
stage — are observed (13). The acute stage will dis- 
appear quickly and completely on vitamin B, and post 
mortem studies of these cured animals show little or 
no cellular changes. The chronic stage responds slowly 
and gradually. Even after the animals appeared 
cured, clinically, and then were sacrificed, it was pos- 
sible to demonstrate many types of cellular change in 
central nervous system and peripheral nerves, vary- 
ing somewhat for the different species of animal used 
(14). 

The value of vitamin B, in pregnancy has an impor- 
tant practical significance. The view that pregnancy 
induces a deficiency state has been expressed by many 
investigators (16). The occurrence of anemia, the 
diminution or absence of gastric acidity, the deminer- 
alization, the poljTieuritis and, perhaps, even the toxe- 
mias, all point to a deficiency' state. When neuritis 
occurs in pregnancy', the ingestion of vitamin B^ is 
followed by a marked improvement or disappearance 
of the polyneuritic manifestations (16, 17, 18). 

From the clinical point of view, the group of neu- 
ritis most often seen are the so-called sciatic, the 
sacro-iliac and the shoulder girdle nouritides. These 
cases are frequently associated with areas of focal 
infection and, as a matter of fact, we have all seen, in 
occasional patients, a dramatic improvement following 
the removal of a correlated infected area. Unfortu- 
nately, such cures are few in number as compared with 
the disappointments that have followed the removal 
of teeth, tonsillectomy and similar procedures. A 
number of cases in our series have fallen directly into 
this group and we have attempted to evaluate the 
benefit from vitamin Bj therapy regardless of the con- 
tinued existence of a proven focus of infection. In 
this group, also, there has been a marked improve- 
ment in a large number of cases. It must be freely 
admitted, however, that there is a considerable pro- 
portion of recurrences in these cases of infectious 
neuritis — recurrences which, apparently, are due to 
the constant absorption of bacterial toxins. It is not 
suiTirising that such a condition prevails in this group. 
It is sui-prising, rather, that in the presence of a focus 
of infection, as marked an impi'ovement as 70% could 
be noted. 

The groups mentioned already are tho.se most fre- 
quently observed in clinical practice but there are 
many others that merit consideration. The first to 
be included are the cases of neuritis associated with 
varying types of anemia of which, perhaps, the most 
interesting is the group associated with primary 
macrocytic anemias. The improvement in the neuritic 
manifestations of macrocytic anemia has been ob- 
served by other investigators as well as ourselves. 
There is a special problem connected with this group 
— the problem of dosage and duration of treatment. 
It seems po.ssible that the clinical paradox of the per- 
nicious anemia patient showing improvement in his 
blood picture but dying of subacute combined de- 
generation of the cord may be modified by vitamin B, ' 
therapy. Further studies are necessary in these cases. 
Certainly', neuritis associated with secondary' anemia 
usually responds readily. 

Among the less common types of neuritis arc those 
associated with lead poisoning and other heavT metals 
and here attention is directed to the arsenical, neuritis 
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occurring during intensive treatment for syphilis. 
Tliese types of neuritis liave been included among our 
series and show a gratifying re.spon.se to the use of 
vitamin B, therapy. 

We have had the opportunity to study five cases of 
severe trigeminal neuritis — the so-called tic doulon- 
j-giix — all of wliom were operated upon and showed 
recurrences post-operatively. Three of these five have 
now had complete relief of symptoms; the other two 
are showing improvement while still taking vitamin 
B,. 

liecent e.vperiences with nplir vcurilix and auditory 
neuritis are of interest. Our own series consists of 
too small and too recent a group to warrant positive 
statements but some good results have been reported 
already to me, personally. These two groups otl'cr a 
very fruitful field for the specialists in these branches 
of medicine. 

IVe mu.st then summarize our e.vperience in the 
treatment of all forms of neuritis by vitamin B, .'•s 
one th.at .iustifics its u.“o by giving a large percent.agc 
of improvement or cessation of symptom.s. I want to 
c.all to your attention the fact th.at in practically none 
of thc.se casc.s wa.s if po.s.sible to say. at the beginning 
of tre.ntmont, that a vitamin B; deficiency state surely 
existed. The value of vitamin B, therapy in neuritis 
is emphasized again and again because, up to the 
prc.sent time, there is no other s.vndrome in clinical 
medicine in which we arc as .sure of its worth e.xccpt, 
of course, in true or latent beriberi. 

Herpes zo.ster belongs among the neuropathies fre- 
quently soon in clinical practice. The o.xporimental 
physiologist has studied the po.=siblo relationship of 
vitamin B, to the .susceptibility of experimental 
anim.nls to the virus of herpes Cl 91. At the present 
time, results are inconclusive. We have had the op- 
portunity to study the cfiroct of vitamin B, in its 
relation to the post-herpetic paresthesias and anes- 
thesias and our clinical results sugge.st a definite 
beneficial action, namely, a quicker disappearance of 
the residual sj mptoms, and a smaller number of c.a.se.s 
with persistent anesthesia in the treated cases than 
in the controlled series. 

A recent report in the German literature describe.s 
the value of vitamin B complex in the tre.atment of 
mt'id chorcf! (201. We have had no cxpci-ienco with 
this typo of case but I mention it as it is of intoro.st 
to men in pediatric practice. 

Xow, wo must leave what is fairly well pi-ovon and 
go on to the more hypothetical and. therefore, que.s- 
tionable use of vitamin B,. E.xpei'imentall.v, in anim.ahs, 
there is a definite relationship between vitamin B, 
and the carboh.vdrato metabolism. The i-elationship 
is a complex one but a c.areful sun'oy of the vast bio- 
chemical studies gives the following data: 

1. In dog.s, deprivation of vitamin B, is followed 
by an increased blood sugar and the presence of 
urinary sugar (211. When insulin is given to the.se 
animals, the blood sugar level decreases and the uri- 
nary sugar disappears but in spite of insulin, the 
animals go on to death. Careful stmlie.s of the blood 
chemistry of these animals .show no significant 
changes in the nitrogen elements but the carbon dio- 
xide of the blood falls and the lactic acid level in- 
creases (221. 

2. The rate at which the .symptoms and signs of 
vitamin B, deficiency develops in all animals can be 
influenced by the amount of carbohydrate in the diet, 


i. e., the larger the amount of carbohydrate ingested 
the more rapid is the onset of the manifestations of 
avitaminosis. Death occurs more rapidly in animals 
on a high carbohydrate diet than in those on a low 
carbohydrate diet (23). 

3. The change in the carbohj'drate metabolism in 
B, avitaminosis is a cellular one and has been demon- 
strated in minced tissue outside of the body. The 
brains of B, deficient pigeons, in vitro, show a lower 
capacity to take up oxygen than normal pigeons brains 
(2-1). In the avit.aminotic brain tissue is found in- 
creased lactic acid and pyruvic acid. The latter is not 
found in the normals (25). By adding crystalline 
vitamin B, to the minced avitaminotic brain tissue, 
the oxygen take up approaches the normal, the lactic 
acid decreases and the pyruvic acid disappears (2G, 
27, 28). The ratio between increased oxygen take up 
and pyruvic acid disappearing was a fixed constant. 
Becentl.v, increased pyruvic acid was found in the 
blood of avitaminotic pigeons and rats in large 
amounts (29). This returns towards normal in 
animals cured by the administration of vitamin Bj 
(.30). 

So close, then, is this relationship between vitamin 
B, and carbohydrate metabolism, that the state of B, 
deficiency has been referred to ns “a chronic carbohy- 
drate poisoning” (31). 

In our clinical experiments, we have been studying 
the effect of vitamin B, in cases of known carbohy- 
drate disturbances of all degrees and sevei-ity (32). 
Into this group fell cases that were classified as dia- 
betes. In the majority of cases of true diabetes melli- 
tus, we have seen no beneficial efi'ect from the ad- 
ministration of vitamin B,. I would like to make this 
more emphatic by stating that we have actually seen 
an increase in blood sugar and urinary sugar output 
in some of these patients: so that the question of 
whether vitamin B, brought on an aggravation of the 
diabetic state m.ay justly be raised. However, a few 
of our cases showed a startling modification of the 
carbohydrate disturbance with lowered blood sugars 
and lowered urinary sugar output. In those patients 
with disturbance of the carbohydrate metabolism in 
whom other stigmata of deficiency co-exist such as 
unexplained obesit.v, the loss of appetite, polyneuritic 
manifestations and diminished metabolic rates, we 
have obtained our best results. These patients fell 
into the group described by .loslin as “unclassified 
diabetes.” Careful analysis of the mai-ked change in 
their carbohydrate metabolism after taking vitamin 
B, raises considerable doubt as to whether these 
p.atients belong in any diabetic grouping. 

It has been proven, experimentally, that vitamin B, 
is of fundamental importance in the carbohydrate 
metabolism. The confusion as to its clinical use is 
due to our clinical inability to separate true diabetes 
mellitus from the other forms. It seems likely that 
among those other forms are cases of partial vitamin 
B, avitaminosis which is reflected in the carbohydrate 
disturbance. These cannot, as yet, be separated but 
chemical studies now under investigation offer the 
prospect of a solution to this problem. Until those 
false diabetics can be recognized easily, the use of 
vitamin B, in so-called clinical diabetes is justified 
only on an experimental basis (33, 34, 35). 

Another interesting relationship is that of vitamin 
B, to metabolism (3G). In dogs on a B, deficient diet, 
the time required for the development of anorexia is 
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an accurate indication of the rate at which avitami- 
nosis is developing. By forced exercise the time re- 
quired for anorexia to appear is materially shortened 
(37). When thyroid is administered to induce hyper- 
thyroidism in these dogs, anorexia develops very 
rapidly (38). Experiments on pigeons also show a 
greater vitamin B, requirement in hypei-thyroidism 
than under normal conditions (39). In rats, protec- 
tion against thjToxin poisoning can be accomplished 
by the administration of vitamin B^ (40). 

It is a justifiable conclusion from these and other 
studies that the vitamin Bj requirement of an animal 
is proportionate to the metabolism of the animal (41) . 
Some recent studies with dinitrophenol show that this 
drug does not influence the Bj requirement of the 
animal but that “the total caloric intake and body 
weight are the most important factors in determining 
the vitamin Bj requirement of the organism (42) .” 

With this experimental background, we have in- 
cluded for clinical study a group of cases ordinarily 
classified as hypothyroidism. These have a lowered 
metabolie rate, usuaily not lower than minus twenty- 
four, a moderate obesity and, yet, show none of the 
mental stigmata of true hypothyroidism. In several 
of these patients under observation, the administra- 
tion of thyroid has been of little or no value. They 
appear to be cases of lowered general metabolism 
rather than of thyroid deficiency. The action of 
vitamin Ej in these cases is the action of a metabolic 
stimulant. We are, at present, studying more of these 
cases and have observed improvement not only in the 
clinical state but a return of the basal metabolic 
figures to the normal. Detailed studies of this group 
will bo reported in another paper. 

I should like very much to close the discussion of 
vitamin B, therapy at this point but I would be omit- 
ting a group of cases in which vitamin B,, apparently, 
has some value. These patients complain of vayue 
gastro-intcstinai disturbances (43) associated with 
constipation and show une.xplained gastro-intestinal 
hypotonia on X-ray examination. I should like to 
omit this group of cases because in the literature of 
pharmaceutical houses this vague syndrome has been 
over-exploited and over-emphasized. The failure to 
improve many cases of infantile and adult constipa- 
tion with the use of vitamin B, has seiwed to discredit 
the value of this important therapeutic agent. Vitamin 
B,, as I have said before, is not a constipation cure. 
There are, unquestionably, some patients in whom 
constipation results from a vitamin Bj deficiency state 
(■44) but they represent an extremely small percen- 
tage of cases. If vitamin B, is to be judged as a 
therapeutic agent on its response in cases of unex- 
plained constipation, the results are bound to be dis- 
appointing. 

Up to this point, I have attempted to confine the dis- 
cussion of the value of vitamin B, to fairly well e.s- 
tablished clinical states. In addition to those states 
described, there are some obscure and ill-defined 
clinical entities, characterized usually by one symptom 
or another, in which vitamin B, is indicated but here 
again a word of caution as to its value must be expresj- 
scd. I refer particularly to those cases of loss of 
appetite. Much has been published about the tremen- 
dous value of vitamin B^ in anore.xia. It is true 
that experimentally induced vitamin B, deficiency in 
animals is characterized by a marked loss of appetite. 
It Ls .also recognized that by feeding vitamin B, the 


appetite promptly returns. This occurs in patients 
who have a similar deficiency state. However, it is 
unwise to use as a clinical yardstick the existence of 
anore-xia to justify a prescription for vitamin G^. 
This is especially true in children where anorexia is 
too often the result of a psychological problem at 
home, a behavior chai-acteristic rather than a vitamin 
Bj deficiency state. The value of vitamin Bj in stimu- 
lating appetite finds its greater usefulness in the anor- 
exia associated with long standing illnesses or in 
patients on limited diets for various chronic diseases, 
and obesity. In such patients the disappearance of 
anorexia is frequently observed. The ne.xt poorly de- 
fined state that we will consider for a moment is that 
characterized by unexplained weakness, and again the 
same rule applies that has been expressed in relation 
to loss of appetite. Unexplained weakness is, too 
often, an early symptom of an early or obscure organic 
diseased state or, at times, particularly in adults, too 
often an e.xpression of psychological maladjustment. 
To expect that the administration of vitamin B, will 
be followed by a return of vigor and energj’- in many 
of these patients is to believe in the impossible. Just 
as in loss of appetite, weakness following convales- 
cence from a serious illness or associated with long 
continued malnutrition will often disappear with the 
administration of vitamin Bj. 

Throughout this paper, I have repeatedly used two 
phrases 

(1) “adequate amounts of vitamin B,”; and 

(2) “for a long enough period of time” 

and I feel that I have come to the point where these 
phrases must be more explicitly defined. There are 
available, at the present time, to the physician, many 
different sources of vitamin B,. The crystalline ma- 
terial which is made by Merck & Company is avail- 
able only in small amounts. It is difficult to procure 
and it is expensive. At the present time, its use should 
be reserved for those severe cases of vitamin B, de- 
ficiency that require a large dose in a short period of 
time and for those cases in which vomiting, diarrhea 
or extensive gastro-intestinal disease preclude the 
probability that there will be adequate absorption of 
vitamin B, if given by mouth. In such cases, the ad- 
ministration of from two to ten mgm. as a daily dose 
may be desirable. In advanced Bj avitaminosis whore 
the question of death is a pressing possibility, the ad- 
ministration of ten mgm., intravenously, once a day, 
may be safely used. Within five days, or sooner, an 
impi'ovement will be noted if the diagnosis of a 
vitamin B, deficiency is correct. 

However, such cases represent a very small percent- 
age of those under consideration. For all the rc.st, 
vitamin B, by mouth will suffice. Here the crystalline 
product need not be employed, as sufficiently strong 
vitamin Bj concentrates are available. The factor of 
dosage must be determined on the basis of units of 
vitamin activity. Unfortunately, there is some confu- 
sion at pre.sent, as two standards are in general use, the 
first being the Sherman Chase unit and the second be- 
ing the International unit. 1.3 Sherman Chase units is 
the equivalent of 1 International unit. In the majority 
of cases of adults, it is desirable to administer from 
one to two thousand Sherman Chase units a day. 
Therefore, it becomes necessary to determine the 
Sherman Chase unit content of the preparation to be 
used and I am happ.v to say that through the coopera- 
tion of many of the pharmaceutical houses, the recent 
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products are all labelled with their vitamin unit con- 
tent. Preparations in capsule form, containing from 
two to four hundred units per capsule are available 
and, thus, by the administration of from three to six 
capsules a day, an adequate amount of vitamin Bj can 
be administered readily. Blost of the concentrates on 
the market contain sizeable amounts of vitamin B, 
and vitamin B^. It should be emphasized, at this 
point, that in our first hundred cases the results were 
obtained with crystalline material in which, therefore, 
we were certain that we were only using vitamin B,. 

In the subsequent larger number of cases now under 
consideration, we have used the cheaper commercial 
concentrates and in the same dosage we have not ob- 
served any difference in our results, so that the 
amounts of vitamin B, and vitamin B^ in the prepara- 
tions that will bo widely used, because of their avail- 
abilit}’ and because of their lowered co.st, do not seem 
to play a significant role in the therapeutic results. 

The next factor of importance, as -wo have stressed 
it again and again in this p.apcr, is the duration of 
time. How long should a patient take two thousand 
Sherman Chase units of vitamin B, a day before he 
may exTpect a result? This is a question which is very 
important to the physician as well as to the patient. 

In the light of our present knowledge, we are well 
aware of some of the factors that complicate this 
problem. The first, of course, is the duration of the 
symptoms or the duration of the di.sease process and, 
as I have indicated before, a polyneuritis of two or 
three months duration will respond in a short period 
of time, usually in three or four weeks. A polyneuritis 
of five to ten years’ duration may not begin to show 
rc.sponse for three or four weeks and response may 
not bo marked until twelve or more weeks of treat- 
ment. This is frequently so in those cases of dis- 
turbance of the carbohydrate metabolism and, in fact, 
in discs of general lowered nielabolism to which I 
have referred. In such, some imi)rovemont is usually 
noted in four weeks. In our series of cases, if an 
improvement was not ob.served in four weeks, it did 
not occur at all and such a patient would probably not 
be benefited by continued u.=e of vitamin B, for a 
longer period of time. This is especially true in 
cases of unexplained anorexia and unexplained weak- 
ness. If a vit.amin Bj deficiency is responsible for the 
loss of .appetite or weakness, a response usually occurs 
within two weeks of treatment on two thousand Sher- 
m.an Chase units a day, and if after four weeks there 
has been no improvement, the failure to modify the 
symptoms is usu.ally a very reliable indic.ation of an 
inaccurate diagnosis and an inaccurate indication for 
the use of vitamin B, in th.at particular p.atient. 

There are several other factors that modif.v the 
duration of tre.atment. Experiments have shown that 
metabolism influences the vitamin Bj requirement — 
that in an artificjilly induced hyperthyroidism, the 
vitamin B, requirement is greater; th.at in animals 
on forced exercise, there is also an increase in the 
need for vitamin B, in the tissues. These experiments 
.are useful guides in the interpret.ation of the problem 
of how long to give vitamin B,. In those cases of 
pregnancy in which it is of use, it is to be given 
during the entire term of pregnancy. The vitamin B, 
content of the new born infant is directly related to 
the amount of vitamin Bj availiible in the pregnant 
mother. In this regard, the new born infant responds 
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to vitamin B^ deprivation and to vitamin Bj adminis- 
tration in the same way as it does to the deprivation 
or administration of the hematopoietic substances in 
the pregnant mother. The analogj' is carried further, 
since vitamin B^ in excess of the needs of the patient 
is excreted in the urine (45) as, you will recall, has 
been demonstrated in the case of the anti-anemic 
principle (4G). Experimentally, it is possible to cure 
rats and other animals b 3 ’ feeding them human urine 
from individuals receiving an adequate amount of 
vitamin B, in their diet (47, 48), just as in the same 
manner it has been possible to effect reticulocj’tosis 
by the rectal administration of human urine from 
normal individuals (49). Large amounts of urine 
from patients suffering from beriberi have no effect 
upon the course of vitamin B^ deficiency in rats. 

An interesting observation on the use of vitamin Bj 
.should bo noted at this point. About 20% of all 
cases of polyneuritis e.xperience .an intensification or 
aggravation of their neuritic pain soon after starting 
oral treatment. The increased pain is usuallj' noticed 
in from three to five days from the onset of treatment 
and is most intense about the seventh daj'. There- 
after, the pains subside and improvement takes place. 
The reason for this acute temporary exacerbation is 
not clear, but it occurs often enough to justify a 
warning of its occurrence to the p.atient who is about 
to commence treatment. 

There is, .at least, one more question that must be 
answered before closing and that is, what arc the con- 
traindications to the administration of vitamin B^? 
Is there such a thing as an overdose — a hypervitami- 
nosis? This question was one of the first that we 
investigated in our experiments with humans. We 
administered as high as ninety thous.and Sherman 
Chase units a day to some p.atients and were unable 
to observe any harmful effect. We were able to de- 
tect large .amounts of vitamin B, in the urine of indi- 
viduals on excessive dosage and this seems to be the 
factor of safetj'. Similarlj’, we have had patients who 
have t.aken vitamin Bj daily in dosage of from one to 
two thousand Sherman Chase units a day, for over 
two j’cars and we have not observed anj' untoward 
effects. The lessons learned from biochemical and 
plij-siological e.xperiments with this vitamin indicate 
th.at this is what we should expect. Storage of vitamin 
Bj within the body has not been demonstrated and it 
probably does not exist. The action of vitamin Bj is 
the action of a catalyst that concerns itself with 
oxidation of the degradation products of glucolj'sis. 

In vitamin B, -we have in our hands an important 
therapeutic substance whose usefulness has not been 
thoroughly defined. At the present time, we must 
take the greatest care to confine its clinical use to 
those entities described in this paper. If we attempt 
to use it indiscriminately, we shall bring discredit 
upon it. If the dosage used is inadequate or if its 
administration is for too short a period of time, manj' 
patients will be deprived of benefit which would 
otherwise be theirs. The full scope of its usefulness 
has not yet been determined. Many clinical experi- 
ments are in progress. More and more reports are 
appearing in the world literature. I have no hesitancy 
in prophesying that we shall hear much more about 
the therapeutic %’alue of vitamin Bj in the nexi; few 
years. 
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SECTION IV — Roentgenology 


Large Diverticula of the Gastric Cardia’" 

By 

GARNETT CHENEY, M.D. 
and 

ROBERT R. NEWELL, M.D. 

SAN FRANCISCO, CALIFORNIA 


T rue (liverticul.a of the stomach are uncommon 
and althoujrh often symptomle.s.s may cause con- 
fu.=:ion -vv-itli otlier tjTies of lesion. Larimore and 
Graham (J) in a serie.s of 3,‘14G j'a.stro-intestinal 
X-rny e.N-aminations ob.servcd lO.o diverticula, only 
three of which wore in the stomach. We encountered 

the IVpartrr''*nt’« of Mo^lirine and ILtdlolory. Stanford 'Unlvcr- 
• Sfy S“hoil of M^<lfrir'«*. Fsn Fmnc:i»ro. California. 

S J -nitt.-! 22. P'16 


only two instances of g-.astric diverticula in 11,828 e.\'- 
amination.s done at Stanford University Hospital over 
a twelve year period. Our tu’o other cases were seen 
at other hospitals. The Mayo Clinic reports fourteen 
cases proven anatomically (2), six of which were at 
the cardia on the posterior wall. They had in ail 
twenty-five cases diairnosed by roentfren ray (2 and 
3), only two of which were proven, and four of which 






i 



Fig. 1: Casd. Diverticulum of the stomach at the eardla. ^ ^ case 2. Diverticulum of the stomach at the cardia. 

Proved by operation. esophagus but only by reflux from 

the stomach. It was still full of barium after twenty-four 
hours. 



Fig. 2. Case 1. Residue in gastric diverticulum twenty^ 
four hours after barium meal. 


Fig. 4. Case 3. Diverticulum of the stomach at the cardia. 
It measured three and one-half centimeters in diameter. 
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Fig. 6 Case 3. The diverticulum was still full four hours 
later. Attempts to hasten Its emptying by putting patient 
on right or left side or even head down always were In- 
effective. 

were shown actually to be something else. In 64% of 
their cases there w'ere no symptoms attributable to the 
diverticula, and even in the other cases the origin 
of the patients’ complaints was uncertain. Neoplasms 
and ulcers were found in or near the pouches in 
several instances, but only one case was complicated 
by hemorrhage. Most recently Martin (4) has col- 
lected data on 103 published cases of uncomplicated 
pulsion diverticula of the stomach, including five from 
the post mortem records of the Johns Hopkins Hos- 
pital. He was unable to find the record of a single 
case diagnosed, ante mortem, either clinically or by 
X-ray. 

True primary diverticula are thought to be con- 
genital in origin and are distinct pathologically from 
those due to extrinsic or intrinsic disease of the 
stomach wall. There are no characteristic symptoms 
upon which to base a diagnosis, consequently the 
X-ray examination is all-important, but it will not 
always reveal whether the diverticulum is a true or 
a false one. 

We are reporting four examples of this rare gastric 
lesion. One patient was operated upon. The large 
size of the diverticula in the others makes the X-ray 
diagnosis reasonably certain. 

Cnsr I Miss F. H., ago 20, complained of indefinitely- 
localized pain in the abdomen at times without relation 
to meals Films of the gal! bladder showed a calcified 
stone a centimeter in diameter. Barium meal revealed a 
pouch more than two centimeters in diameter on the lesser 
curvature of the stomach just below the cardia. This re- 
tained barium for at Ic.ast twenty-four hours. Dr. Still- 
man removed the gall stone in January, 102G, but this 
operation failed to stop the pain. In August, 192G, he 


opeiated again and invaginated the diverticulum. He 
found no evidence of inflammation there. No biopsy was 
done to discover what coats were present in the wall of 
the pouch. The patient’s pain was relieved. 

Case 2. Mrs. E. V. C., a G2 year old widow entered the 
hospital December 2, 1929, complaining of indigestion. 
She had had irregular burning pains in the stomach un- 
related to meals on and off for twenty years. Two years 
previously an X-ray diagnosis of duodenal ulcer was 'made 
and she has been on a modfiied Sippy regime since that 
time, but only with partial relief. Physical examination 
revealed model ate epigastric tenderness. The blood count 
was normal. The stool was negative for occult blood. The 
blood Wassermann was negative. ’'Fractional gastric 
analysis after a histamine “test meal” showed small 
volumes of gastric secretion but a free acidity of 100' 
and a total acidity of 110°. A diverticulum of the stomach 
demonstrated by X-ray examination is illustrated in Fig. 
3. No evidence of a duodenal ulcer was found. She was 
dismissed with a clinical diagnosis of. psychoneurosis. She 
was known to be alive and well five and one-half years 
later. 

Case S. Mr. P. 0., a 71 year old longshoi-eman, was in 
the hospital in 1929 for osteomyelitis of the big toe. In 
1931 he entered again, his toe still sore, and complaining 
of occasional gastric distress and letching during the past 
month. He had had no severe pain and had not vomited. 
He used alcohol excessively at times. 

In June, 1934, he entered again and has been under con- 
tinuous observation since. During this time he has had 
four severe, acute abdominal attacks consisting of dull 
aching pains, burning, vomiting and abdominal disten- 
sion. The abdomen is diffusely sore at the time of these 
episodes, but there is no localized tenderness. Each at- 
tack has followed a bout of heavy drinking. Blood has 
not been found in vomitus or stools, grossly or by chemical 



Fig. 6. Case 4. Diverticulum of the stomach near the 
cardia. (Lateral exposure). 
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Fig. 7. Case 4. Twenty-four hours after the barium meal, 
the gastric diverticulum Is filled half with barium and half 
with air. (Antero-posterior exposure). 


test. Xo leukocytosis was ever found. Gastric nnnlj*sis 
after the injection of half a milliRram of histamine, re- 
raonnjr five samples at ten minute intcr%-als, revealed a 
free HCl reaching 90° and a total acidity of 95”. All 
specimens contained excessive amounts of bile. A de-cu'p- 
tion of the gastric diverticulum found by X-ray exami- 
nation accompanies Figs. 4 and 5. The patient is on a 
modified Sippy diet as he feels he has less indigestion 
than when following a regular diet His substemal burn- 
ing sensations aie relieved by Sippy powders. 

Case 4. JIrs. M. L. W., a 38 year old stenographer 
complained of lack of energy. She had two spontaneous 
miscarriages. Her appendix was removed in 1921 and a 
cystic ovary and one tube in 1923. Tonsillectomy was done 
in 1925 and curettage in 1928 and 1929. She had never 
been well since. She ivas weak, dizzy, faint and short of 
breath, and unable to do routine housework. She had no 
gastro-intcstinal symptoms except moderate constipation. 

On physical examination she appeared delicate. Both 
pupils shoned congenital inferior coloboma. The blood 
pressure was 102/76. Old operative scars were present 
in the lower abdominal wall. Blood, urine and stool ex- 
aminations were normal. Gastric analj-sis after an alcohol 
test meal revealed C” of free HCl. The basal metabolism 
varied between plus five and minus eighteen. X-ray of 
the chest was negative. X-ray of the teeth revealed one 
area of periapical infection. The roentgen appearance of 
her gastric diverticulum is shown in Figs. G and 7. 
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Volvulus of an Inverted Intrathoracic Stomach Complicating Diaphragmatic 

Hernia — Case Report 

By 

ARTHUR BOWEN, M.D. 

LOS ANGELES, CALIFORNIA 


T he history, symptoms, clinical and X-ray findings 
in this interesting case present in brief, a sum- 
mary of the problems in differential diagnosis and 
complications of diaphragmatic hernia. 

At one time or another, all of the abdominal viscera, 
except organs situated in the pelvis, have been found 
above the diaphragm in a hernia. (Richardson) (1). 
Of surgical importance are the stomach and colon, es- 
pecially the transverse portion and the small intes- 
tines. 

The first case of complete volvulus of the stomach 
was described by Berti in 18GG. Berg in 1895 was the 
first to operate for gastric volvulus. 

INCIDENCE OF VOLVULUS OF THE STOMACH 
Payer (2) could find only 22 cases of volvulus of the 
stomach reported in the literature from 18GG-1909 and 
quotes 600 cases of diaphragmatic hernia with 12 

Sobmitted Ko\<’nibor 10. 193G. 


cases of gastric volvulus. Lahren (1927) summarized 
the literature reporting that there were then 40 knowm 
cases of gastric volvulus. Sutter (3) analyzed the 58 
cases in the literature up to 1929. Sutter, however, ex- 
cluded all cases which were due to diaphragmatic 
hernia. Deaver and Ashurst (4) (1921) state that 
volvulus of the stomach appears to have been observed 
in at least 3o cases, and that there are on record at 
least 22 operations for gastric volvulus. Anagnostidis 
(5) (1935) found reports of 116 cases of volvulus of 
the stomach. 

Knaggs (6) (1904) reported 3 cases of volvulus of 
the stomach, complicating diaphragmatic hernia and 
remarks that strangulation affected that part of the 
stomach which had not entered the hernia; while the 
hernia contents themselves were quite normal. He ex- 
plains that as due to interference with the circulation 
through the coronary vessels. 
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Fig. 1. Real hydropneumothorax. Note: Heart not dis- 
placed, collapsed lung compressed against mediastinum, no 
lung tissue visible through gas-filled area. 

All or only part of the stomach may be involved. 
The tor.sion may be: (1) around the axis from the 
pjloris to the cardia — the so-called organo-axial or 
pyloro-cardiac volvulus; (2) around the axis from the 
greater to the lesser curvature, the so-called mesen- 
terico-axial volvulus, or (3) of a mixed tj^e. In the 
series of 116 cases studied by Anagnostidis (6), the 
volvulus was described in detail in 108 and in 57 
(52.7'^) it was of the organo-axial tiTie; in 46 
(41.6^) of the mesenterico-axial type, and in 6 
(5.0^) it was of the mixed type. In 43.9% of the 116 
ease.s recorded in the literature the condition was de- 
scribed as idiopathic. 

CASE HISTORY 

II F , Iiuilc, age 40, was seen for the first time on 
October 10, 10.31, 1 A. JI., for relief of what the patient 
termed as a “heart attack,” The evening of the 10th, 
after partaking of a heavy meal, the patient began to com- 
plain of pain in the left chest, dyspnea and vomiting. On 
examination, a moderately obese middle-aged man appear- 
ing acutely ill with dyspnea, cyanosis, weak rapid pulse, 
profuse cold perspiration, and repeated projectile vomit- 
ing of foul brown fluid. The chest was barrel-shaped. No 
apical impulse was palpable in the left precordia. There 
was tjTnpany in the left upper chest, with flatness in the 
left lower. There was dullness to the right of the sternum. 
Apex bent palpable 1 inch within right nipple line. Pulse 
120, respiration 21, blood pressure 90/40. Distant breath 
rounds were heard in the left apex. 

The dyspnea and cyanosis directed one’s attention to the 
chest. The shock and vomiting to the abdomen. The 
abdomen wa« soft, flat, no mas'cs or tenderness, no peris- 
taltic waxes. The displacement of the heart and percus- 
sion and auscultatory changes pointed to chest pathology- 

On further questioning the following information was 
elicited: That he had recurrent attacks past 8 years. 
Ln.st attack one month ago with pain in chest, dyspnea, 
and vomiting. Seen by physician xxdio administered 2 hypo- 
dermics — patient felt better next day. Inquiring if any 
X-ray bad been taken, the wife stated that he had been 
studied in a Xoxv York hospital, found to have an unusual 
condition — and that she had hidden the plates in her 
trunk. The X-rays wore found and revealed a stomach 
within the thoracic cavity, hanging in an inverted posi- 
tion. also the presence of the large intestine in the thorax. 


The vomiting, tympany of left chest and the presence 
of large intestines in the thorax made one suspicious of 
possible angulation or kinking of the herniated large gut. 
But — the absence of any abdominal distension was op- 
posed to any obstruction or incarceration of the large 
bowel. The following morning patient felt somewhat bet- 
ter. That afternoon he started spilling over more brown- 
ish fluid. He was seen and found to have a fuller stronger 
pulse, dyspnea and cyanosis still present but not as 
marked, no pain. Pulse 100, temperature 97, respiration 
20. The abdomen remained soft. The patient was reluc- 
tant to enter the hospital for observation since his previ- 
ous attacks, he argued, wmre relieved without hospitaliza- 
tion. After persuasion he was admitted to the Cedars of 
Lebanon Hospital the evening of the 10th with a diagnosis 
of a partial volvulus of the stomach complicating diaph- 
ragmatic hernia. 

On admission to the hospital, his temperature was 99.6, 
pulse 120, respiration 20. The following procedures were 
instituted: Levine tube was passed intranasally for con- 
tinuous drainage of the stomach. 60 c.c, of brownish fluid 
were obtained. An intravenous glucose and saline 1000 
c.c. was slow'ly given so as not to embarrass the heart. 
Rectal tube to relieve any gas in the large gut. Morphine 
and atrophine for pain. That evening patient was much 
more comfortable. Small amount of drainage was passing 
through Levine tube. Had a fairly good night. The fol- 
lowing morning, 24 hours after admission, temperature 
rose to 101, pulse 116, respiration 28. Cyanosis was more 
marked, breathing more labored. Several hundred c.c. of 
gastric fluid drained through tube during the night. 
Changing the position of the patient increased the amount 
of fluid that could be withdrawn with the syringe attached 
to the Levine tube. 

If one saw the patient propped up in bed with cyanosis 
of lips, face, fingernails, with a thready rapid pulse, 
marked dyspnea, and temperature rising to 103 one was 
sure it was pneumonia. The chest findings would confirm 
any number of diagnosis. The signs in the chest could 
not be interpreted in terms of either normal or patholo- 
gical thoracic findings because the patient had abdominal 
viscera in the thoracic cavity. The patient was trans- 
ferred on his bed to the X-ray room to observe what was 
happening within the chest. X-ray showed the Levine tube 



Fig. 2. X-ray of patient March 2, 1927. False hydropneumo- 
thorax. Note: Heart displaced to right, lung not col- 
lapsed, but surrounds gas-filled area, which occupies a 
central position. Some lung tissue can be seen through 
the gas. Stomach full. 
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Fig. 3. Same as Fig. 2 on fasting stomach. Note: No 
fluid level, large gas bubble. 

in the esophagus, stomach greatly dilated, occupying most 
of the thoracic cavity (Fig. 8). Displacoment of the heart 
to the c.xtreme right. 'Wliilo the patient was being prop- 
ped up for X-ray, the patient shook himself and a con- 
siderable flow of brownish fluid was noted escaping from 
the tube. Shaking the patient from side to side gave one 
the impression of shaking a half empty bottle of water. 
The fluid was sent to the laboratory for e.vamination for 
blood and bile. If there was fluid trapped in the stomach, 
was it coming from obstruction below or at the stomach. 
IF bile was positive — the obstruction was beyond the duo- 
denum. IF bile was absent — the obstruction was above 
the duodenum. The laboratory report was repeatedly 
negative for bile, but strongly positive for occult blood. 
White and differential 27,000, Polymorphonuclear count 
SO. Blood Chemistry: Chlorides -121, CO, 72. Urine — 
occasional hyaline cast. 

E. K. G. Reading: Auricular and Ventricular late of 
135 with normal rhythm; and very advanced degree of 
myocardial degeneration that is probably associated with 
coronary thrombosis. Simple tachycardia. 

Upon reviewing the X-ray, laboratory and clinical find- 
ings, I ventured a diagnosis of volvulus of the stomach. 
My reasons for this diagnosis were: (1) Patient had an 
inverted stomach within the thorax for many years as 
seen on X-ray taken in 1927. The fluid level in the stomach 
persisted despite drainage via the Levine tube — nor did 
the gastric contents empty via the pylorus — suggesting an 
obstruction at both the pyloric and cardiac ends — Volvulus 
would produce just such a condition. (3) No abdominal 
distention — which meant no obstruction of the thoracic 
portion of the colon. (4) Absent bile in the gastric drain- 
age indicating that the obstruction was not below the duo- 
denum, else bile would have been backed up into the 
stomach. 

Upon return fiom the X-ray room a Connell continuous 
suction apparatus was connected, with the hope that if the 
obstruction was not complete, the stomach could be 
emptied by continuous suction. IMore intravenous fluids 
wore given. O.xygen tent to relieve dyspnea and cyanosis. 
Patient was urged to shift positions — to aid gastric drain- 
age. 

The question of surgery was approached but rejected 
by the family because he had always recovered from the 
previous attacks. Because of the serious condition of the 
patient a palliative thoracic procedure to empty the 
stomach with a trocar followed by suture and reduction 


of the volvulus was considered, with a more radical repair 
of the hernia proper at a later date. That evening his 
pulse rose to 125 growing wc.aker. Temperature 103, 
respiration 30. Stimulation was given. During the night 
condition grew progressively worse, and the patient died 
the following A. M.— 38 hours after admission. Permis- 
sion for autopsy was obtained and findings arc noted 
below. 

AUTOPSY REPORT 

Very well developed, muscular, robust male, said to be 
40 years of age and having the appearance of stated age. 

Abdomen. On opening the abdomen there was found 
an old hernial orifice through the crura of the diaphragm. 
The sternum was removed in order to e.xpose this hernia. 
The stomach, transverse colon and greater omentum were 
found to be in the left thoracic cavity, displacing the left 
lung towards the spine and ape.x of the chest. The right 
lung was compressed and the heart shoved over to the 
right che.st, so that the left border of the heart was to 
the right of the right border of the sternum. The stomach 
was twisted on itself and pulled up into the chest .so that 
the greatest constriction was just at the pylorus and the 
pylorus was on a level more cephalic than the cardia. The 
stomach was also twisted on it.self so that the grc.ater 
curvature, in the main, follows the left border of the 
sternum and the posterior wall of the stomach was plas- 
tered to the loft chest wall. The greater omentum occu- 
pied the anterior portion o flhe che.st and was adherent 
to the sternum and ribs. A large portion of the trans- 
verse colon was in the left chest and it lay posterior to 
the .stomach. Apparently the hernial orifice was anterior 
to the esophageal opening in the diaphragm and separ- 
ated by a fibrous septum from the cardia. 

Stomach ligated and removed. It contains in excess of 
four quarts of fluid — this fluid was slightly blood stained. 
The rotation of the stomach was such ns to cause tortion 
at the cardia acting as a stricture. The pylorus was in- 
carcerated through the hernia! orifice and the adhesions 
were rather dense at the orifice in the diaphragm. On 
removing the stomach, it was found to be greatly dis- 
tended and there were mucous erosions, possibly due to 
stretching of the mucosa. There were no ulcerations or 
necrotic areas in either the stomach or transverse colon. 

Thorax. Left lung show.s complete atelectasis. Right 
lung was compressed, but shows no pneumonic areas. 



Fig. 4. Same as Fig. 3 after Introduction of stomach tube 
and aspiration of fasting contents. Note: Diminution of 
gas bubble and expansion of lung. 
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Fig. 5. Stomach full.. Oblique view. Duodenal bulb above 
cardia. Stomach completely Inverted. 

Heart normal in size. There were pericardial adhesions 
at variou.s points. 

Remaining abdominal viscera not remarkable. 

PAST HISTORY 

I am indebted to Dr. Zachary Sagal (7) for the follow- 
ing interesting details of this patient’s past history. The 
patient was bom in Crimea, Russia, and has always en- 
joyed good health. Upon careful questioning, however, it 
was brought out that while he had no difficulty in playing 
games with the boys, he could never keep up with them in 
climbing mountains or in any other strenuous physical 
exercises. In 1914 he was drafted into the Russian Army 
and was sent to the front. In January, 1915, while shoot- 
ing in lying position on his abdomen on level ground, he 
was wounded in the lower back by a piece of shrapnel. 
He did not become unconscious, although he lost consider- 
able blood. He was in a hospital for several months until 
the wound was healed. There was no paralysis or diffi- 
culty with rectal or vesical function. During his hospital 
stay he was X-rayed to determine whether any piece of 
i-hrapnel was remaining in his back, but none was found, 
lie observed, however, that the doctors X-raying him 
showed great surprise and displayed unusual interest, 
demonstrating him to other staff members. He could not 
understand their conversations, but knows there was no 
fracture. After discharge from the hospital, he remained 
a war prisoner for three years and escaped back to Russia 
in 1918. Upon return to Russia he was confined to prison 
ns a political suspect for a long period of time, and then 
managed to escape to Constantinople where he lived for 
over a year, and in 1922 he emigrated to America. In 
spite of all his hardships, he was always in perfect phy- 
sical condition. 

In September, 1925, after a heavy meal, he suddenly 
developed an attack of marked oppression in the ehc.st and 
was only relieved after a hypodermic injection of a nar- 
cotic and after copious vomiting. A similar attack occur- 
red in April, 192G. It was associated with nausea, severe 
pain in the back, profuse perspiration and headache. 
rhy.sicnl examination revealed distant breath sounds in 
the left apex with few rales. There were elicited all the 
classic.al signs of hydropneumothorax of the loft che.st. 
He was again relieved by the administration of a narcotic 


and after vomiting. A medical consultant was called in 
and he also found signs of fluid and gas in the left chest 
and confirmed the diagnosis of hydropneumothorax. The 
question of etiology was not clear, whether it was due to 
pulmonary tuberculosis or was the result of the injury 
received in the war. He was referred to one of the largest 
hospitals in New York for observation and treatment. 
The following is the communication sent by the hospital 
in answer to Dr. SagaTs inquiry; 

"Date of admission to hospital — April 29, 192G, 

Date of discharge — May 11, 192C. 

Diagnosis: Hydropneumothorax; pulmonary tuber- 
culosis. 

Last known condition improved. 

X-ray report April 30, 1926: Examination of the 
chest shows a collection of fluid in the left chest ex- 
tending up to the level of the fourth rib anteriorly. 
Above this there is a pneumothorax extending up to 
about the second rib anteriorly. Surmounting this the 
collapsed lung is seen, which shows no definite abnor- 
mality except perhaps some fibrosis. The heart and 
mediastinum ai'o displaced to the right side. . 

Final note: Patient with a negative history who 
enters with complaint of sudden sharp pain in the 
chest one month before admission. On physical ex- 
amination there is evidence of hydropneumothorax in 
the left chest which is confirmed on X-ray examina- 
tion. Also some fibrosis seen at left apex. Sputum 
repeatedly negative. Repeated aspiration was un- 
successful." 

He left the hospital against advice, refusing to submit 
to further paracentesis. The next attack occurred Janu- 
ary 30, 1927, and was even more severe than the previous 
attacks. His pulse was weak and rapid — rate of 130. He 
was relieved by’ vomiting of large quantities of recently 
ingested food, and after an enema. 

He was referred to Dr. Zachary Sagal on Jlarch 22, 
1927. Ilis findings were; “Physical examination was 
essentially negative except for the chest findings. He 
looked well-nourished, weighing 193 pounds, height 6' 11". 
Had good color but seemed to be somewhat short of breath. 
The apex of the heart was located one inch within the 
right nipple line and is diffuse. Percussion of the right 
side disclosed an area of relative dullness extending to 
the right nipple. The percussion of the left side showed 



Fig. 6. Five hours after meal. Small residue In stomach. 
Splenic flexure of colon above and lateral to stomach. 
Cecum In right iliac fossa. 
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Fig. 7. Barium enema. Splenic flexure almost reaches the 
level of the left clavicle. 


tympany in the upper half anfenoily as hiph as the 
clavicle. Tliete is dullness over the loft lower chest.” 

“X-ray examination of the chest shows a condition 
which scry cIo«e!y simulates hydropneumothorax (Fip. 
2). Hon ever, there is no evidence of compression of the 
left lunp. On respiration there is paradoxical motement 
of the upper level of the p.is filled area. On close exami- 
nation one can see some luiip tissue throuph the gas. Re- 
examination after aspuation of the stomach rcve.als a 
marked change in the picture (Fig 4). The gas area is 
considerably loner, the fluid having disappeared and the 
lung in the left chest becomes inoie prominent. This 
occurs only when the .stomach is emptied by' means of a 
tube, but the fasting stomach (Fig. ,3) shows a very' 
largo gas bubble. The left diaphiagm cannot bo seen, and 
the left b.sso is quite dense." 

“Upon administiation of an opaque meal (Fig. 5), the 
stomach is seen to be filling in water-trap fashion, is com- 
pletely inverted, the cardia being just above the level of 
the diaphragm, the lower pole occupying the highest por- 
tion in the chest. The pylorus and first portion of the 
duodenum lie mesial and behind the cardia, crossing it on 
entering the abdominal cavity. Further study reveals 
that part of the colon is also in the thoracic cavity. It re- 
quired two laigc films to take a roentgram of a barium 
enema, as the colon extends from the right iliac fossa to 
the left clavicle (Fig. 7). There was no disturbance in 
the motility of the stomach or intestine. The loft dinph- 
ragm could at no time be definitely visualized and is en- 
tirely absent or deficient to such an extent ns not to be 
dcmonsti able.” 


The patient had no trouble until January', 1929, when 
another severe attack occuricd. He w'as readily relieved 
after evacuation of the stomach. Another attack occurred 
in August, 1931, and also was relieved. 

Comment; There is nothing in the history to suggest 
that the condition w'as due to trauma. The shrapnel wound 
was sustained when the patient lay' flat on his abdomen, 
and he was hit from above. Rupture of the diaphragm 
usually occurs when a sev'ere blow' is dealt on the abdomen, 
or when the abdomen is severely compressed, neither of 
these conditions having occurred. Nor are there any symp- 
toms indicating respiratory' or circulatory' embarrassment, 
as would be the case in sudden extensive herniation of the 
abdominal viscera into the thorax. He had no difficulty 
in his adult life, and withstood the rigors of army regime. 
Judging from the description supplied by the patient and 
the attending phy'sicians, the attacks wore probably due 
to recurring volv'ulus of the stomach which untwisted 
itself under the relaxing effect of narcotics or by change 
of position by the patient. One can readily visualize how 
the stomach in its inverted position W'hen oveiloaded, may' 
sag and bj' its own weight close off both the cardiac and 
pyloric orifices. 

Dr. S.agal (7) icported this case in the American 
Journal of Roentgenology' and Radium Therapy as a case 
of "absence of left diaphragm with inverted thoracic 
stomach.” The reported case is not the only' one in which 
the presence of the stomach in the thorax was mistaken 
for tuberculosis and hydropneumotliorax. Truesdale (8) 
in 1921 operated on a child of five W'ho was run over by 
an automobile nine months previously. The child had 
spells of dyspnea, cyanosis, and distress after eating. He 
was examined by many physicians who concluded the 
child had tuberculosis of the lungs with cavity for mation. 
The left thoincic cavity was found to contain the stomach, 
small intcbtincs, colon, left lobe of the liver and spleen. 

O’Dw'yer (9) in 1889 operated on a child of three svho 
had a congenital diaphr.sgmatic hernia. The case had 
been diagnosed ns purulent pleurisy. Thoracotomy was 
done and a diaphragmatic hernia containing small intes- 
tines was found. 

Giustinian and Antonelh (10) (1931) report a case of 
an infant twenty-two months old w'ho W'as admitted with 
a diagnosis of bronchitis and pleural congestion with 
serofibrinous pleuiisy, A double pleural puncture at the 
seventh and eighth intercostal .spaces yielded a few drops 
of serous fluid. X-ray seven day's after admission did not 
clear up the diagnosis. Autopsy revealed the greater part 



Fig. 8. X-ray taken October 10, 1935, shows Levine tube 
in esophagus, stomach greatly dilated, occupying most of 
thoracic cavity. Marked displacement of heart. 
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of the ripht hemithorax occupied by the small intestines, 
cecum, appendix, ascending colon and middle part of the 
transverse colon. 

Strupplcr’s (11) case had nineteen exploratory punc- 
tures before the correct diagnosis was made. Truesdale 
(8) cites a case in which milk was aspirated from the 
chest by exploratory puncture. Lebon (12) reports two 
cases of false pneumothorax, one in a soldier who had the 
.stomach punctured twice by parancentesis thoracis. Like- 
wise, Stivelman (13), doubting the diagnosis of pneu- 
mothorax in a tuberculous patient, administered a bai'ium 
me.al and found the case to be one of eventration. 

The opaque meal and roentgenoscopy should never he 
omitted after a careful analysis of the history and phy- 
sical findings make one doubtful of the presence of a 
hydropneumothorax. 

Ball (I'l) (1935) has suggested having the patient 
swallow “Seidlitz Powder” to generate gas in the stomach 
for contrast in fluoroscopic and X-ray examination.' 

SUMMARY 

A case of diaphragmatic liernia has been presented 
v. itli a history of chronic recurrent attacks of partial 
o'istruction of an inverted intra-thoracic stomach in 
V. horn clinical and X-ray findings led to a mistaken 
(liagnosi.s and treatment for tuberculosis and hydro- 
jincumothora.x with repeated paracentesis, and the 
final development of acute complications due to 
volvulus of the stomach with acute dilation sufficient 
so to embarrass the heart and lungs as to cause death, 
with autopsy findings to substantiate clinical and 
X-ray findings. 

CONCLUSIONS 

1. The symptoms and physical signs of diaphrag- 


matic hernia are varied and complex; clinical diag- 
nosis is difficult without X-ray examination. 

2. Diaphragmatic hernia is frequently mistaken 
for disease of the gall bladder, stomach, heart and 
lungs. 

3. Obscure chest and abdominal symptoms demand 
X-ray of the gastro-intestinal tract as well as of the 
chest to rule out hernia. 

4. Respiratory. difficulty and recurrent obstructive 
symptoms in infants and children should lead to a 
suspicion of diaphragmatic hernia. 

5. Diaphragmatic hernia should be suspected in 
crushing injuries of the chest and abdomen. 

6. The mortality of those operated on before ob- 
struction has occurred has in recent years not been 
higher than that of other abdominal operations. 

The author -wishes to express his indebtedness to Dr. 
Zachary Sagal for the details of the patient’s past history 
and for his kindness in forwarding me negatives of the 
films used as illustrations in this article. 
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SECTION V — Therapeutics 


Chaulmoogra Oil in the Treatment of Lymphopathia Venerea* 


By 

GEORGE M. LANDKOCK, M.D. 
pirrr.ADELPiriA. Pennsylvania 


L ymphopathia venerea continues to be the 
greatest etiological factor in the cases of rectal 
stricture seen in this clinic. Dr. Collier F. Martin 
(1) in 191)5 ably explained the reason for the greater 
incidence in the female negro in this clinic. 

Lymphopathia venere.i is a virus infection transmit- 
ted in most instances through venereal exposure. The 
.site of the initial lesion in the female is commonly 
either the fourchette, the posterior wall of the vagina, 
or the [lostorior lip of the ceiwix. From the.se foci the 
infection spread.s posteriorly, to the perirectal lymph 
nodes and lymphatic network. The proce.ss goes on 
from lymphangitis with round cell infiltration to the 
fonL.'itian of miliary ab.=ces.ses in the recta! wall. The 

tb** Drprirtirmt cf T*roctf>T<nr>- Gmdurtc Seli«v»1 of 
UnJvrr*?:?- of I’c'ir.'ylrnnla. 

7. 395G. 


tissues react with the loss of some of the mucous 
membrane as some of the small abscesses perforate 
into the lumen of the rectum. Fibrosis develops around 
these miliary abscesse.s and sinuses. The result is 
either a band-like or tubular stricture of the rectum. 
The large majority of patients give a positive reaction 
to the Froi test. 

Most of these unfortunate patients are not seen 
until the process is well advanced, presenting s.vmp- 
toras of constipation, blood and pus in the rectal dis- 
charge. Eventually most of these patients with .stric- 
ture require colostomy. 

Stannus (2) states: “In no known virus disea.se is 
there any specific chomo-therapeutic treatment at 
present available and lymphogranuloma inguinale ap- 
pears to he no exception to this general rule.” Never- 
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theless, when one sees a disease which eventually kills 
the patient, it is quite natural to try experimental 
therapy w’itli agents which have been of value in other 
diseases with similar pathology. With this considera- 
tion in mind. Doctors Collier F. Martin, Robert Hunter 
and Harry Z. Hibshman suggested the therapeutic use 
of chaulmoogra oil in patients with lymphopathia 
venerea. They recognized a parallelism in some of the 
pathological characteristics of this disease and leprosy 
such as granulomatous changes, hypertrophies of the 
skin, abscesses and fistulae. A study of the clinic.il 
changes, if any, following the use of chaulmoogra oil 
in the course of treatment of these patients seemed 
desirable. 

A series of patients was selected for this study. 
Each gave positive Frei reactions and .sufTcred from 
some type of anorectal pathology. The patients were 
given intramuscular injections of chaulmoogra oil. 
from one to two cubic centimeters per dose, once or 
twice a week for from four to six weeks. Clinical 
changes in the appearance of the local lesions and in 
the genera! well being of the patients «-ere noted 
during the course of treatments and six weeks after 
di.scontinuaiice of the treatment. 

Case 1. h. J. The patient a negro fcninle of twenty 
years, .single, was first .seen in tlie clinic in October, 1935, 
complaining of constipation, pain during and after bowel 
movements, and occasional appeurancc.s of blood at lime 
of stool. She had a posterior nnai ulcer, moderate con- 
gc.stion of the rectal mucous membrane, and beginning 
thickening of the po.stcrior wnll of the rectum above the 
anorectal line. Slie gave a positive Frci reaction and 
negative reactions to tlic Wassermann, Kolmor and Engle 
tests. The anal ulcer and infected crypt above the ulcer 
were excised. Although the patient complained of less 
pain following operation, the wound hccoicd very slowly. 
E.\ccssivc granulation tissue recurred over a period of 
three months in spite of its removal by cutting and the 
application of strong solutions of silver nitrate. From 
January 25, 19.30, to March It, 1930, she was given eight 
intramuscular injections of chaulmoogra oil. Her general 
condition at the lime of the last injection seemed better. 
She .stated that .she felt stronger and had more energy. 
The cutaneous portion of tlic operative wound had healed 
from without inward to a point midway between tlic anal 
margin and the anorectal line. Proctoscopic examination 
revealed an ulcer posteriorly with indurated margin.s in 
the upper part of the anal canal. For a distance of four 
to five centimeters above the anorectal line was seen a 
moderately severe ulcerative procliti.s with patches of 
fibrinous exudate. There was no improvement noted when 
seen si.v rveeks later. The patient was aware of a rectal 
discharge of blood, pu.s and mucu.s. The proctoscopic ex- 
amination gave the same picture of ulcerative proctitis 
with beginning fibrosis in the posterior wall, a forerunner 
of rectal stricture. 

Case 2. R. D. The patient, a negro female, twenty- 
nine ycar.s, single, was first seen in Novombei-, 19.34, com- 
plaining of difficulty with her stools and of the escape of 
gas from an opening in the perineum between the anas 
and the vagina. She had an anterior anorectal fistula, a 
posterior anal ulcer, and an annular rectal stricture about 
six centimeters above the anal margin. The Frei reaction 
was positive and the Wassermann test negative. The ulcer 
and fistula were excised in September, 1935. The posterior 
wound healed in about six weeks, but the anterior wound 
did not heal. There was a rctui-n of the discharge in the 
.'interior wound and the appearance of excessive gi-anuln- 
tion tissue was noted. On January 26, 193C, the rectum 
admitted a number 18 Hogar dilator with discomfort to 
the patient. She was given weekly doses of chaulmoogra 
oil, one cubic centimeter intramuscularly, for seven weeks. 


During the third week she complained of an attack of 
diarrhea. Since none of the other patients in this series 
complained of diarrhea, little significance was paid to this 
symptom. About the fourth week the skin wound had 
nearly closed and there was very little purulent discharge 
from the wound. However, during the sixth week the 
wound began to discharge more freely wdth breaking down 
of tissue. There was of course no improvement as far as 
the stricture itself was concerned. There was a moderate 
amount of ulceration of the mucous membrane in the 
region of the stricture. She was examined again six 
weeks later with no evidence of further improvement. 

Case 3. R. M. The patient, a negro female, forty-nine 
years, widow, was first seen in this clinic in November, 
1929, complaining of diificult bowel movements. She first 
noticed constipation when she was a resident of Texas at 
the age of twenty-one years. In 1910 she had a hemor- 
rhoidectomy. In 1911 she had an anterior anorectal ab- 
scess, which was promptly excised. After removal of 
sutures, she noticed drainage from the vagina as well as 
from the rectum. At that time a diagnosis of rectal stric- 
ture was made, and the condition was treated hy dilatation 
with sounds. Her condition has become progressively 
wor.so. Upon admi.ssion to this clinic, she was found to 
have an advanced tubular stricture of the rectum of ex- 
tremely narrow calibre with discharge of blood and pus 
from the vagina and rectum. She was required to take 
saline laxatives to keep the stools liquid. She also had a 
rectovaginal fistula. She was advised to have a colostomy, 
and after .some delay, her consent was obtained and the 
operation was performed in September, 1930. Her general 
health improved, but the fistula persisted. The fistula 
was c-xcised later in 19.30. A pathologist reported the 
c.xciscd tissue ns being tuberculous. In 1931 she developed 
extensive hypertrophy of the vulvne. The left labium 
majorum was removed in October, 1031. She was more 
comfortable for a few months, but later ulceration of the 
cutaneous surfaces and of the mucous membranes involv- 
ing both labia minora, clitoris, and rectum developed. A 
Frei lest was done May 10, 1933, which gave a definitely 
positive reaction. A diagnosis was then made of lympho- 
pathia venerea with rectal stricture, rectovaginal fistula, 
e.sthiomcnc, and cutaneous ulceration. Six operations were 
done in 1931 to remove painful ulcerative lesions. In 
November, 19.36, she was in considerable pain, had become 
gradually weaker, and was very much depressed and dis- 
couraged. In December, 1935, the right labium majorum 
was removed, from which an antigen was prepared. She 
was given five or six intravenous injections of 1:1500 
solution of hydrochloric acid during the latter part of 
December, 1935, and the early part of Jamiarj". There 
was a marked improvement in her general condition and 
less discharge from the wound which had a healthier ap- 
pearance. On January 25, 193G, injections of the hydro- 
chloric acid were discontinued and chaulmoogra oil, one 
cubic centimeter intramusculnriy, were given once a week. 
February seventh she complained of more pain in the 
wound and more purulent discharge. She was depressed 
and had lost weight. On April fourteenth the injections 
of hydrochloric acid solution were resumed. Six weeks 
later she stated tlmt she felt bettei-. There was no ma- 
terial improvement at that time in the condition of the 
ulcerative lesions. There was slightly less purulent dis- 
charge. 

Case J,. H. L. The patient, a white male, fifty-five 
years, single, a trolley conductor, was first seen in our 
clinic in November, 1935, complaining of itching and mois- 
ture around the anus for the past six or seven years. He 
had been operated upon fifteen years ago for rectal fistula 
in a Philadelphia hospital. He stated that he was well 
for several years after the operation, although the wound 
healed slowly. 

Examination revealed a short anorectal sinus. No ex- 
ternal fistulous opening was demonstrated at the time of 
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examination. He had, however, a posterior anal ulcer and 
inflammation of the over-ljdnp crypt which were removed 
by endotherm December 30, 1935. Although he gave no 
definite history of a venereal bubo, he had had five dif- 
ferent herniorrhaphies. On January 2, 193G, Frei tests 
were done with positive reaction. The wound healed slowly. 
There was no evidence of rectal stricture. .Beginning 
January 23, 193G, he was given weekly injections of chaul- 
moogra oil intramuscularly. February twenty-ninth it had 
apparently healed. April fourteenth he was re-examined 
and it was found that the wound had broken down with a 
discharge of pus. 

Case 5. A. T. The patient, a negro female, married, 
thirty-one years, factory worker, had been admitted at 
this clinic in 1934. At that time she had a tubular stric- 
ture and gave a positive Frei reaction (July 8, 1934). 
Her husband was tested about three weeks later and like- 
wise gave a positive reaction to the Frei test. The stric- 
ture had been treated by the carbon dioxide method with 
favorable results for several months as far as the calibre 
of the stricture was concei-ncd. In 1932 she had an anorec- 
tal abscess. 

She returned to this clinic in January of this year com- 
plaining of extreme weakness, palpitation, tachycardia, 
was anemic, and was given an iron tonic. The rectal ex- 
amination revealed a tubular stricture of the rectum be- 
ginning six centimeters from the anal margin. There was 
elephantiasis of the right labium minorum. February 
tenth treatment with chaulmoogra oil was begun. She 
received weekly injections for a period of five weeks. 
There was an increase in the hemoglobin content. There 
was no improvement as far as the ulceration in the 
mucous membrane of the rectum w'as concerned. The 
stricture was relieved by dilatation with sounds. 

Case C. L. V. The patient, a young negro woman, 
twenty-three years, was first seen in January, 1930. She 
was a native of Savannah, Georgia. At the age of 
thirteen she began to have illicit sexual relations and be- 
came pregnant, giving birth to a child when fourteen and 
one-half years old. She married in 1931 and has had no 
further pregnancies nor misoai'riages. She stated that 
she had “piles,” about that time, but received no treat- 
ment. In 1933 she began to complain of constipation 
which became increasingly marked. She had ribbon stools, 
and iTijuired the use of saline laxatives to permit defeca- 
tion. She noticed a discharge of blood and pus accompany- 
ing her stools. During the past year she has noticed a 
purulent discharge from the “external piles.” 

On inquiry her husband admits having had a sore, the 
size of a large pea, on the dorsum of the shaft of the penis. 
He was given a IVassermann test, which was 4 plus. He 


had enlarged lymph nodes in the left groin. He had 
phimosis and was circumsized and received a course of 
twelve injections of arsphenamine. Examination, when 
seen on March 20, 193G, revealed no evidence of buboes, 
except some palpable inguinal nodes. He was given a Frei 
test with several strains of antigen. He gave a positive 
reaction. His 'Wassermann reaction was still positive and 
he was advised to continue his antiluetic treatment. 

The wife (L. V.) was found to have an advanced rectal 
stricture with throe hypertrophied and fistulous anal skin 
tags, which the patient mistook for “piles." She was 
given a Frei test with several strains of antigen and gave 
a strong reaction. She was given six intramuscular in- 
jections of chaulmoogra oil weekly and although there 
seemed to bo less secretion for about two weeks, there was 
no improvement in the rectal pathology of stricture with 
proctitis and ulceration. The rectum will admit a number 
thirteen sound with some difficulty. 

COMMENTS 

Our problem was to determine whether or not any 
therapeutic benefit might follow the use of chaul- 
moogra oil in lymphopathia venerea which patholo- 
gically resembles leprosy. Chaulmoogra oil is a mix- 
ture of chaulmoogric, hydnocarpic, and palmitic acids. 
Sollman (3) attributes the beneficial action of chaul- 
moogra oil in the treatment of leprosy to the selective 
toxic effect on the acid-fast bacilli (B. Leprae) . It is 
therefore superfluous to expect any such selective 
action of these acids on the virus of lymphopathia 
venerea. 

The patients with lymphopathia venerea have shown 
no consistent improvement following injections of 
chaulmoogra oil. Some of the patients showed a re- 
sponse with an attempt to heal skin wounds following 
fistulectomy, but the result was not permanent. In 
many cases there was an increase in the amount of 
purulent discharge from the fistulous tracts. Patients 
with rectal stricture showed no improvement. There 
was no improvement in the condition of the mucous 
membranes involved. Our experience, therefore, with 
chaulmoogra oil is that it is of no value in the treat- 
ment of lymphopathia venerea. 
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SECTION VII ^ — Surgery of the Lower Colon and Rectum 


Lymphogranuloma inguinale: Rectal Stricture and Pre-Stricture 

By 

MAXUEL G. SPIESMAN, M.D., ROBERT C. LEVY, M.D. 

and 

DAVID M. BROTMAX, M.D. 

CHICAGO, ILLINOIS 


T his paper constitutes a three year clinical study 
of 115 caso-s of Frei positive lymphoRr.nnuloma 
inguinale strictures in a total con.secutive series of 138 
rectal strictures observed by u.s in the Cook County 
Ho.spital Ga.stro-Inte.stinal-Uectal Clinic. 

ETIOLOGY 

Predisposing Causes. Age. Of the 115 Frei po.si- 
tive cases studied, the younge.st patient was 22, the 
olde.sl 57. The most common age was from 25 to 35. 
There was no significant difference in age distribu- 
tion between male and female se.ve.s. The view.s of 
other observers that lymphogranuloma inguinale is 
contracted in the age of most sexual activity is also 
noted by us in thi.s stricture seric.-^. 

Race. One hundred and four (or OOfo) of our 
patient.s were Xegrocs, 10 (10(^) white, and 1 (ITc) 
Me.xican. Ninety-eight (95^) of the females were 
Negroes; 5 (ofi) were white. Only 5 (42'^) of the 
males were Negroes; G (50'^) were white; 1 (8';^) 
was Mexican. 

There is a general agreement in this country that the 
rectal stricture phase of this malady is most common 
in the colored race, especially in the colored female. 
Rosser (1) advanced the theory that the prevalence of 
stricture in the Negro may be accounted for partly by 
the racial predi.sposition to develop massive inflam- 
matory deposits, which tendency he named "fibro- 
plastic diathe.sis." Rosser also believes that the Negro 
is particularly susceptible to venereal infection as the 
result of the social conditions under which he lives. 

Sex. One hundred and three (or 80%) of our 
patients were females, 12 (11%) males. A somewhat 
similar sexual incidence of rectal stricture has been 
remarked by nearly all observers. 

Venereal factor. None of our female patients were 
virgins, in fact most were quite loose sexually. 

Exciting cause. Of the total of 138 rectal strictures 
studied, 115 were found to have a Frei positive te.st 
(2), and form the basis for this report. Of the re- 
maining twenty-three stricture.^, six were found by 
biopsy to bo rectal carcinomas, four were due to non- 
specific ulcerative colitis, two were post-operative 
anal stenoses, and eleven were of undetermined eti- 

^■From the Cook County Hospital — Gastro-inlestinal*Rectal Clinic, Dr. 
Harry Sintrer, late Director ; and the Division of Patholotry, Dr. 
Richard JafTe, Director. 

, Submitted October 12, 193C. 


ology. Of the 115 Frei positive stricture cases, seven- 
teen (15%) also had a positive Wassermann. Twenty- 
six (22%) had a positive complement fixation test for 
gonorrhoea. Eight (7%) had a positive Frei, a posi- 
tive Wassermann and a positive gonorrhoeal comple- 
ment fixation tost. There was no evidence of tuber- 
culosis clinically or on X-ray of any of our patients. 
Biopsies made from the stricture in patients selected 
at random from our group, in no case showed any 
evidence of either sj'philis or tuberculosis. We did 
not test our patients for chancroidal infection with 
Dmelcos vaccine because of the difficulty in obtaining 
the vaccine in this country. 

CLINICAL COURSE OF LYMPHOGRANULOMA 
INGUINALE 

We wish to emphasize that this is a venereal dis- 
ease caused by an ultramicroscopic flltrable virus, with 
a primary lesion appearing on the e.xternal genitalia 
and secondary spread by way of the lymph channels 
to the lymph glands draining the region. In the male, 
lymph drainage is, on the whole, to the inguinal 
glands, so that bubos are common. In the female, 
IjTnph drainage is preponderantly to the glands of 
Gerota surrounding the rectum, producing a peri- 
proctitis and an obliterating proctitis or stricture. 
Because the lymphatic channels are liable to a good 
deal of variation as to their distribution and because 
the location of the initial lesion is variable, several 
types of IjTnphogranuloma inguinale lesions may de- 
velop in the female. We have noted (A) a “pre-stric- 
ture" lymphogranulomatous proctitis; or (B) a stric- 
ture with or without other complications. Associated 
with definite rectal stricture there may be (C) “cock’s- 
comb” anal skin tags; (D) perianal “watering pot” 
granuloma with sinuses and fistulae; or (E) elephan- 
tiasis of the vulva (esthiomene or genito-ano-rectal 
syndrome) ; (F) a chronic lymphogranulomatous 

parametritis or pelvic cellulitis may be present with 
or without a i-ectal stricture; (G) stenosis of not only 
the rectum but the entire colon. Finally any and ail 
combinations of the above types may be noted in any 
one patient. Table I shows these listed in the order 
of frequency of their occurrence in our series. 

In our entire series, none could recall the initial 
le.sion. The incubation period could not be determ- 
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Fig. 1. Proctoscopic view of anal canal leading to a Frei- 
posltive stricture. Note the cone-shaped narrowing lead- 
ing to the stricture opening; th; superficial ulceration and 
the hypertrophied papillae at the base of the cone (pecti- 
nate line). 

inecl. Onh 30 patients (.2G‘'c) could recall an inpruinal 
bubo. The duration of rectal complaints varied from 
-J weeks to 19 years. It is our pre.sent impression 
that rectal strictures arc slow to develop and may take 
ycar.s to reach the stage where they produce symp- 
toms. 

Prc-ntnctiirc. Since we were on the lookout for 
cases of lymphogranuloma inguinale with early rectal 
involvement, we had the good fortune to recognize T 
Frei positive early proctitis cases where stricture had 
not as \ct developed. AVe have designated this type 
as the “pre-stricture” stage of rectal lymphogranuloma 
inguinale. (Since the completion of this paper, we 
have seen 7 additional cases of the “pre-stricture” 
.--tage). Some of these patients were symptom free, 
and the lesion was discovered accidentally. Others 
complained of bloody or purulent rectal discharge, 
jiain on defecation or of constipation. In these 
patients, digital examination elicited a somewhat 
thickened, infiltrated, inelastic rectal wall which con- 
tained scattered granulomatous nodules of vai-ying 
size, starting about 5 cm. above the anal verge and 
extending upward for a varying number of centi- 
mctcr.s. Proctoscopic examination showed erosions 
and the above purple-red granulomatous nodules 
which bled easily on instrumentation. Biopsies made 
from the rectal wall .showed a picture of chronic in- 
flammation identical with th.at seen in the stricture 
stage (biopsy findings will bo discussed in more detail 
later! . 

Strict arc. As a result of continued inflammatoi-j' 
proccs-et; and contraction of cicatricial tissue, the 
bowel lumen slowly diminishes, and a stricture forms. 
AVmn the stricture stage is reached, patients com- 
plaim-d of progre-sive increasing constipation, difll- 
culi and occasionally painful defecation, straining at 
nflon of pencil or ribbon feces, bloody and pussy 


discharge (often present even when not at stool), 
abdominal cramps and bloating, sometimes loss of 
weight, and sometimes of perianal or vulvar swellings. 
Although constipation was the nile, some patients 
complained of intermittent diarrhea and constipation. 
In many cases, patients were obliged to take increas- 
ing doses of saline cathartics in order to void a liquid 
stool, the only form they were capable of passing 
through their diminished rectal lumen. Nine patients 
of our series underwent colostomy, 2 of their own 
free will and 7 because of obstruction. It is interest- 
ing to note that none of our female patients became 
pregnant during the known period of their stricture. 
Also, only two patients had any previous pelvic 
surgery. 

On inspection of a simple uncomplicated lympho- 
granuloma inguinale stricture the peri-anal area ap- 
pears perfectly normal with the fatty cushions practi- 
cally intact. 

Digital e.xamination frequently elicited a patulous 
anal opening and a cone-like narrowing which tapered 
down to the stricture entrance 3 to 8 cm. above the 
anal verge. The anal cones often felt smooth, hard, 
and cicatricial ridges; others hjiiertrophied papillae, 
and cicatricial ridges; others hypertrophied papillae; 
while others presented combinations of any or all of 
the aforementioned findings. 

In 76 patients (66%), the di.stal end of the stricture 
was located from 4 to 6 cm. from the anal opening. 
In 28 patients (24%) it was from 2.5 to 4 cm., and in 
10 patients (9%) from 6 to 8 cm. from the anal verge. 

When the opening was penetrated by the examining 
finger, a tubular stricture with irregular constrictions 
and pockets was felt. The walls w’ere somewhat ir- 
regular and fibrous. In some cases polypoid or granu- 
lar nodules were palpable. Pressure on some portions 
of the wall often caused the finger to break into lateral 
sinuses or small cavities which had been incompletely 
obliterated by friable adhesions which gave way to 
the o.xamining finger. In most cases we were not able 
to reach the upper portion of the stricture. In an 
occasional patient, the finger passed through the upper 
e.xtremity into a dilated portion of the upper rectum. 

Proctoscopic examination revealed a gradually in- 
creasing cone-like deformity of the anus and rectum 
which led up to the stricture opening. The anal mucosa 



Fig. 2. M. C.: Mexican female. Rectal stricture compli- 
cated by elephantiasis of the left vulva; elephantiasis of 
the perl-anal area; and perl-anal granuloma with "water- 
ing-pot” sinuses. 
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Fig. 3. H. M.: Colored female. Rectal stricture compli- 
cated by "cock's comb" anal bouquet and elephantiasis of 
the vulva. 


was usually somewhat reddened, and presented small, 
ill-defined, pink-red, scattered, irregular areas of 
superficial ulceration. There wei-e often blueish-white, 
firm scars. 

A few small nodules or papilla-like strictures were 
often visible on the surface of the mucous membrane 
leading to the stricture opening as well as on the walls 
of the stricture proper. Frequently, congested blueish- 
red hemorrhoids were noted just inside the anal open- 
ing. Cryptitis, papillitis, and fissures were sometimes 
present. 

The mouth (and as much of the walls as were 
visible) of the stricture presented reddened, granular 
mucosa, bleeding on the slightest pressure, often with 
fim blue-white, ti’ansvei’se cicatrices. Scattered areas 
of ulceration were present similar to those described 
in the anal canal. Occasionally a polyp could be seen 
(Pig. 1). 

A blood tinged muco-purulent “cherry- juice” dis- 
charge commonly exuded from the stricture lumen. 
This apparently arose from lateral sinuses and ab- 
scesses which were ulcerated and infected; some of it 
may have come from stercoral ulceration above the 
stricture. 

Associated lesions. In our series, sinuses and fistulae 
were the most frequent associated lesions found, being 
piesent in 31 patients, or 27%. In extensively com- 
plicated cases, large, thick, india-rubber-like granu- 
lomas perforated by draining sinuses were noted 
beside the anal opening. (Fig. 2) “Watering-pot” 
fistula, "cock’s comb” skin tags (Fig. 3) were fre- 
quently present and occasionally vulvar elephantiasis 
was seen (Fig. 4). 

With all this pathology, there was an anal lack of 
pain or tenderness of the involved parts. Also, there 
was rarely much impairment of the general health in 
spite of the apparent intractable chronicity for as long 
as fifteen years. 

Laboratory findings. Results of Frei, Wassermann, 
and gonorrhea complement fixation tests have already 
been discussed. In 25 patients taken at random fi-om 
our series, red blood counts ranged from 2,800,000 to 
4,200,000. The associated hemoglobin ranged from 
30% to 70%, giving in evei-y instance the picture of a 


secondary anemia. White blood counts ranged from 
6200 to 9860. The monocyte count ranged from 4% 
to 9%. X-ray studies of the chest were uniformly 
negative for tuberculosis. Twenty-five of our patients 
selected at random were given the usual type of 
barium enema and roentgenograms made to determine 
length, caliber, lateral ramifications and general ap- 
pearance of Is mphogranuloma inguinale strictures. 
The length varied from 3 to 14 cm. -with an average 
of about 7.4 cm. Although the cone formed by the 
anal canal and lower rectum at the distal end of the 
stricture was not visualized by the films (probably 
due to the patulous anal sphincters so often present 
in these cases) a similar cone was often present at the 
proximal end of the stricture. (Fig. 5). In some cases 
an actual pouch was present above the stricture. A 
vei-y important roentgen finding was the frequency of 
lateral sinuses leading from the stricture. (Figs. 5 
and 6). In some cases actual abscess cavities were 
noted at the end of these sinuses. (Fig. 6). It is 
our impression from the clinical findings of a large 
number of such patients that many of these lateral 
sinuses do not communicate with peri-anal fistulous 
openings and drain into the stricture lumen proper. 

Biopsies were made upon tissue from 60 of our 
patients selected at random. Microscopic changes were 
those of a non-specific inflammatory reaction. The 
tissues usually showed a diffuse infilti’ation by lympho- 
cytes, epithelioid cells, plasma cells and polymorphonu- 
clear leucocytes, as well as an occasional foreign body 
giant cell. (Fig. 7). In some, inflammatory changes 
were marked, whereas in others they were of a milder 
nature. Cellular infiltration was often peri-vascular. 
Many new capillaries were present. Dilated lymph 
channels were occasionally seen. Some connective 



Fig. 4. Rectal stricture complicated by elephantiasis of 
the vulva and anal skin tags. 
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Fig. 5. X-ray of Frel-positlve rectal stricture showing peri- 
rectal sinus (B); proximal cone of stricture (A), and loca- 
tion of anal opening (C). 


tissue proliferation was usually found in those cases 
of longer duration. 


TREATMENT 

Although we realize that no existing specific treat- 
ment IS available for lymphogranuloma inguinale 
stricture patients, yet a number of medical and surgi- 
cal procedures can be carried out to improve the local 
and general condition of these individuals. 

The following treatment has been reported by other 
investigators with varj'ing degrees of results. Weekly 
intratcnous injections of 10 c.c. of a 1% antimony 
potassium tartrate; fuadin intravenously once weekly 
starting with 3.5 c.c. at the first injection, followed by 
5 c.c. every other day for a total of 12 injections, 
Stibenyl in 5 to 20 c.c. doses intravenously on every 
other daj. Lugol's solution has produced some im- 
provement in a few cases. Cuprosol in doses 1.5, 2.5 
and 3.0 c.c. given alternately wth Stibenyl. Solganol 
0.01 to 1.0 in water solution intravenously every 
second day. Introcoid which has been used in Hodg- 
kin’s dise.ase is administered in 2 to 10 c.c. doses in- 
travenously at 2 to 5 day intervals, using a total of 
GO c.c. Sodium salicylate C to 8 grams daily given 
omlly, keeping the patient on a milk diet or to 1 
gr.im in glucose solution is phen intravenously daily 
for as long a.s 30 days, with a normal diet. 

Saline laxatives, castor oil, mineral oil, various 
tonics, vaccine therapy, serum therapy, bouillion 
filtrates, hydrotherapy, finger dilatation, short wave 
radiothermy. X-ray and radium have been used. 


Our treatment has consisted of the following 
medical and surgical procedures. ItTiile we have en- 
couraged a low residue, high caloric, high vitamin diet, 
the economic status of all of our patients prevented 
them from eating anything but the usual emergency 
relief food. Mineral oil yi ounce, b.i.d., was given to 
facilitate easier, more complete and less painful de- 
fecation. 

Twenty-five of our patients, selected at random, 
were given from ten to ttventy-five intradermal anti- 
genic vaccine treatments by Wien and Perlstein of the 
Cook County Hospital Skin Department over a period 
of a year to a year and a half. Because these patients 
received finger dilatations, daily enemas, and other 
treatment, it was difficult to evaluate the exact etfect 
of the vaccine therapy. 

However, it was our impression that the vaccine 
therapy did produce some clinical improvement. Biop- 
sies made before treatment was started and repeated 
after the vaccine therapy had ended showed only a 
change toward a more chronic type of granulation 
tissue. Ceiluiar iuUlti'ation changed from a mixture 
of polymorphs and round cells to an infiltration by 
lymphocytes and plasma cells; the number of capil- 
laries present had decreased. The essential type of 
lesion, however, remained unchanged. 

Daily hot sitz baths seemed to be of some value. 
All our patients were instructed to use daily cleansing 
enemas of a quart of either 1/7500 potassium per- 
manganate or 1/5000 mercurochrome solution. Such 
enamas served to clean out pus and infectious ma- 



Fig. 6. x-ray of Frel-posItlve stricture showing perl-rectal 
sinus leading to an abscess cavity (B); dilatation of bowel 
(DDBO) above stricture; proximal extremity (A) and 
distal extremity (C) of stricture. 
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Fig. 7. Biopsy from an Elephantiasis of the Vulva — (High 
Power). Lymph ch.mncl; prominent endothelium; round 
cells about lymphatic channel consisting of A — fibroblasts, 
B — plasma cells, C — lymphocytes. 


terial. deodorized and pcrhnp.'i encouraged healing of 
the inflamed mucosa. 

Careful finger dilatation was tlie only form of rou- 
tine stricture stretching that we practised, and was 
performed once weekly or ever}' two w’ceks. Gradu- 
ated Wales bougies liavc not boon used by us in tliese 
cases bocau'e occasionally such trc.stment results in 
perforation of the ulcerated gut above the peritoneal 


Tarle I 

Rectal stfriclurc with complications — IlH cases (103 
famlcs, 12 males) 

A — Prestricture stage 

7 females of the 103 

1 male of the 12 

B — Rectal stricture (uncomplicated) 

44 females of the 103 

2 males of the 12 

C — Rectal stricture svith anal growths or anal tags 
(cock’s comb) 

19 females of the 103 

4 males of the 12 

D — Rectal stricture svith sinuses, fistulae or granu- 
lomas (watering pot) 

30 females of the 103 

5 males of the 12 

E — Rectal stricture with elephantiasis, anal growths, 
sinuses (esthiomene) 

6 females of the 103 

0 males 

F— Rectal stricture with pelvic pathology 
17 females of the 103 
G — Stricture of the entire colon 

1 female of the 103 
0 males 

K — Rectal stricture with associated complications 
Pellagra — 1 case 
Pemphigus — 1 
Bacterial endocarditis — 1 
Acute nephritis — 1 
Chronic nephritis — 1 
Carcinoma of the pylorus — 1 
Rheumatoid arthritis — 2 


reflection, with re.sulting peritonitis and death. Al- 
though there has been considerable controversy as to 
the advisability of surgical intervention in lympho- 
granuloma inguinale, our experience in selected cases 
has been highly satisfactory. 

Wien and Peristein (3) have noted that patients 
with lymphogranuloma inguinale are very poor surgi- 
cal risks unless first treated with Frei antigen. We 
have followed their suggestion and have operated only 
upon those who have previously received such a course 
of treatment. 

Edematous skin tags, anal fissures, sinuses, fistulae, 
(anal, ano-rectal; recto-vaginal) perianal granulomas 
and elephantiasis of the vulva have been successfully 
operated upon, in about 18 of our cases. Two of our 
cases required posterior proctotomy to prevent com- 
plete stenosis. Operations for fistula which involve 
the sphincter should be done in graded stages to pre- 
vent incontinance. 

Some cases heal rapidly, wliile others take many 
weeks. The constant bathing of the wound by the 
“cherry-juice” rectal discharge seems to prolong heal- 
ing in most cases. In one case a large -watering-pot 
granuloma was excised and healed by first intention. 
In this same case an elephantitio vulva was excised, 
and a recto-vaginal fistula repaired with good results 
in spite of the existing active pyogenic discharge. 

Wo have never urged colostomy in these cases be- 
cause most of the patients are young females; how- 
ever, two became thoroughly discouraged with weekly 
dilatations and requested colostomy. Eight other 
patients became completely obstructed and required a 
colostomy making a total of ten in all who W'ere colos- 
tomized. Two cases in our series have had posterior 
resections following colostomy, one done by Slarshall 
Davison and the other by R. W. SIcNealy. Fig. 8 
.shows one of these specimens. 

.1. L. Jclke (4) in 1931, presented a unique drainage 
treatment for rect.il stricture which promises to be 
of considerable value in lymphogranuloma inguinale 
.stricture cases. H. C. Bacon (5) in 1934, discussed 



Fig. a. B. N.: Frel-positive stricture in a young colored 
female removed by posterior resection. Note the anal 
verge skin and hairs; the narrow scarred stricture proper 
and the dilated ulcerated bowel above. 
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the rationale of this operation and reported sj'mpto- 
matic improvement in all cases. 

CASE REPORT 

(This is an unusual ease in which autopsy showed 
.lymphogranuloma insuinale involving the termini ileum 
and colon as well as the rectum). 

D. M., colored female, age 40, complained of constipa- 
tion and of a purulent and bloody rectal discharge all of 
13 years duration. Stools had gradually become narrow 
and flattened. For the past six months weakness, anor- 
hexia, nausea, loss of weight, lower abdominal cramps, 
and occasional lower left quadrant abdominal pain had 
been present. Bilateral "pus-tubes” had been removed 
four years ago, according to the patient. 

The patient was undernourished, moderately ill and 
showed evidences of marked weight-loss. Proctoscopic ex- 
amination revealed a pipe-like and fixed rectal wall with 
a nodular constriction at 4.5 cm. which barely allowed the 
passage of the proctoscope. The mucosa was scarred, 
granular and nodular, with irregularly scattered, chronic 
ulcerations. Frei test was positive, Wassermann negative, 
G.C. complement fixation test negative, stool culture nega- 
tive, RBC 2,900,000, hemoglobin 45(%. 

She developed marked tenderness over the lower ab- 
domen, then one day suddenly complained of diffuse 
abdominal pain, became comatose, her temperature rose 
to 101° F. and she died twelve hours later. 

Autopsy revealed the small intestines to be lined by 
light yellowish tan mucosa. In the terminal portion of the 
ileum there were three transverse defects in the mucosa, 
measuring up to .3 cm. in diameter. The edges of these 


defects wore smooth and the floor was light yellow and 
smooth. The mucosa of the large intestine was pale pink- 
ish gray and in the descending colon presented irregular 
whitish scars. 

The rectal mucosa was light purplish gray in color and 
irregularly scarred. Scattered throughout the mucosa and 
close to the anus were mucosal defects measuring up to .3 
mm. which extended into the subcucosa. Also seen were 
single ridges about 20 mm. from the anus. Throughout, 
the mucosa was thickened by many fibrous bands. 

Slicroseopic examination of the rectum showed the 
mucosa to have been completely replaced by a very cellular 
granulation tissue from which infiltrations extended into 
the muscularis and to the outer layer of the rectal wall. 
The granulations were composed of large mononuclear 
cells, lymphocytes, plasma cells and occasional .single poly- 
morphonuclear leucocytes. On the inner surface there was 
a thin layer of structureless necrotic tissue. The ulcer in 
the ileum resembled the ulcerative lesions described in the 
rectum. 
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U NDER the general heading of hemorrhoids or 
“pile.s,” the layman groups certain conditions 
causing itching, pain, bleeding or purulent discharge 
in the region of the anus. Unfortunately, many 
patients and some doctors proceed at once to therapy 
witliout examination. So it come.s about that of the 
ca.ses of rectal cancer reaching the larger clinic-s, 
1 .3 have had recent treatment — often surgical — for 
hemorrhoid.s. The “Golden Rule of Proctology” is 
cramivation — thorough and if nocc.ssary, repeated ex- 
amination — even under anaesthesia. 

Granted, then, that adequate e.xamination has re- 
vealeti the prc.sencc of hemorrhoids, we may consider 
the condition^ properly grouped under thi.s inclusive 
term. 

f'xUrnnl Itnnnrrhoidx are varicosities of the in- 
ferior hemorrhoidal vessels. They are .subcutaneous 
and scnsatc. 

•Fft — 1 I.rvch Cliri-, YerV. City, 

Junr I. 


Internal hemorrhoids are varicosities of the su- 
perior hemorrhoidal veins. They are sub-mucosal and 
insensate. 

"Mixed piles" are composed of external and internal 
hemorrhoids and have all the attributes of both. 

A great deal has been written about the causes of 
hemorrhoids but, in fact, they follow the Mendelian 
Laws. They are e.xactly the same as varicose veins in 
any part of the body. The pathology of their forma- 
tion is as follows: Some degree of stasis is prone to 
occur in the long column of blood e.xtending from the 
rectum to the liver especially since these veins have 
no valves. This leads to a local rise in venous pres- 
sure with increased CO, and decreased Oj which, to- 
gether with the sluggish removal of toxins, tends to 
injure the mu.=culature of the vein. Should this con- 
dition continue, the muscle cells will soon be replaced 
by fibrous tissue. The occurrence of any great stress 
or strain or even the persistence of le.sser ones will 
cause these weakened walls to become stretched and 
fortuou.s. 
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Fig. 1. Strnnguinted hemorrhoid. 

In short, muny of the so-callod causes of piles are 
merely the precipitating or trij'j'or factors M’hich, act- 
ing upon poor-Bradc physiolojry, con\ort it to path- 
ology. 

Internal hemorrhoids may he prolap'-ed at defeca- 
tion to return siionUincously or be i educed manually 
or they may remain chronically prolaiised. Throm- 
bophlebitis may be pro'-enl causing prolapse, swelling 
and pain. Oangrene and ulceration can occur or 
fibrosis and p«eudo-polyp formation may he a late 
.stage. Other conditions such as fissure, abscess or 
fistula may complicate hemorrhoids and require ap- 
propriate tre.atnient. It follows that there is no single 
method applicable to the variety of conditions grouped 
by the layman under the heading, “piles.” The fol- 
lowing outline of treatment has proved satisfactory. 
U was/ hr ri mcnibc) rd Hint the prniciptes of aurgrrp 
arc alii; r, irlincvcr Ihrouqhoid the body, one opcratri. 

1. EXTERNAL HE.MORRHOIDS 

Cl) Skin tag.s are satisfactorih treated by sub- 
jacent infiltration with L-'r novocain and or anucaine 
and removal with scissoi-. in such a manner that the 
wound is oval and radial to the anus, continuing be- 
yond the corrugations. Small bleeding ve.s.sels are 
briefly compressed by forceps, and tied, if necessary. 
A pressure dres.sing is applied and held firmly by a 
T-binder. The wound heals by granulation. If m.any 
tags are prc.sent there is a choice of removal at one 
sitting at the hospital or one at a time at weekly office 
visits. 

(2) Thrombotic external pile or marginal subcu- 
taneous clot is found usually at the right or left of 
the .anus and rarely' at the commisures. The etiology 
is somewhat obscure but considerable percentage is 
associated with .some type of effort. There are two 
varieties: the single, large clot which is extravascular 
and the cluster of small "bird shot” which may or may 
not be within the lumen of the veins. Rarely, an ex- 
ternal pile of this typo is continued into a thrombosed 
internal hemorrhoid. 

In the common, external variety, under local anes- 


thesia with '/ 2 '/, novocain .and anucaine, an oval of 
skin corres])onding in size with the lump — its long 
axis radial to the anus — is removed with the subjacent 
clot. In the “bird shot” type, a similar ov.al of skin is 
excised and all the clots readily are removed with the 
help of pressure and bleeders are tied: packing the 
wound with a narrow gauze-strip, removed in 24 
hours gives excellent results .also. A jiressure-pad 
with firm T-binder is applied and is removed next day. 
The patient continues .at his occupation and merely 
requires supervision of the wound. The removal of an 
adeiju.ate ov.al of skin is followed by a linear scar and 
obviates the disagreeable tag following healing when 
other operative procedures are employed. In the rare 
cases where the external clot forms but a part of an 
extero-intern.al thrombosed hemorrhoid which e.xtends 
upward several centimeters from the anal margin, the 
operation will be of the type described below under 
the .surgical treatment of intern.al hemorrhoids. 

II. INTERNAL HEMORRHOIDS 

Injection treatment is indicated only for internal 
hemorrhoids. 

The purpose of the injection is to promote fibrosis 
and contraction of the varicose vein and its mucosal 
covering. Therefore the most suitable type is the 
simple uncomplicated pile filled with blood. The most 
un-responsive ones are the fibrous, meaty types for 
success merely changes the ch.iracteristics of the 
tumor. 

Injection of infected or ulcerated piles m.ay be 
actually dangei-ous. 

Patients’ jirejudices frequently force the use of in- 
jection treatment in some unsuitable c.ases, but skill- 



Flg. 2. Marked prohapsing hemorrhoids. 
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Fig. 3. The so-eallcd strawberry internal hemorrhoid. This 
is the type of hemorrhoid which bleeds profusely. 

ful technic permits the method to bo of some benefit 
even if only temporarily. 

Lontr experience has convinced us that, in our 
hands, phenol in almond oil is the selerosinR agent 
of choice. 

The site of the injection is 2 cm. above the pile and 
into the sub-mucosa. The position is proven if the 
point of the needle is freely moveable under the 
mucosa. Fluid should be injected until stria are obvi- 
ous and blanching has commenced. Any resistance to 
the introduction of the needle is evidence of the pres- 
ence of existing fibrosis and contraindicates the treat- 
ment. If the hemorrhoid is polypoid, a small amount 
of phenol in almond oil may be injected into the 
stalk in an attempt to cause it to contract. 

The position of the patient is optional but we prefer 
that of Hanes'. Injections are u.sually given singly 
and at weekly intervals. 

It is unfortunately true that injection is a more 
delicate procedure than i.s hemorrhoidectomy, and if 
improjierly iierfornied may have disastrous conse- 
quences. Therefore, it is evident that those intending 
to practice the injection tre.atment should be well 
equipiiod with the necessary instruments and solu- 
tions and should have learned the technique from an 
export in the jirocedure. 

The first injection nearly always stops bleeding or 
prolapoo .and .succeeding injections usually arc with- 
out incident. A series of indurations can bo palpated 
in ring-fashion well above the anal margin in properly 
performed injections; endo'copic exaniin.ation will re- 
vc.al the presence or ab^^ence of soft, redundant ti.s.sue. 
If there is no evident hemorrhoidal tissue and no 
symptoms, the patient .should be dismissed with in- 
stniitinns to return for a check-up in three months. 


The advantages of the injection method are the ab- 
sence of pain, loss of time from business, treatment is 
carried out in the office and there is no “operation” in 
the lay sense of the term. The disadvantages are the 
possible occurrence of sloughing or severe hemor- 
rhage. Slough is certainly avoided by the correct 
placement of the injection solution; by so doing, also 
hemorrhage is minimized as it does not occur in the 
absence of slough. We encountered one unusual com- 
plication; following a single correctly-placed injection 
of 2 c.c. phenol ( 59 ^) in almond oil; there was a 
marked swelling of the rectum and recto-sigmoid ac- 
companied by tenesmus, mild obstruction symptoms, 
slight pyrexia and moderate leucocytosis; there w.as 
no bleeding or discharge; endo.scopic e.xamination 
showed a swollen, pale, glassy mucosa somewhat re- 
sembling "bullous edema” of the bladder as seen 
through the cystoscope. The condition subsided in a 
week and was followed by obliteration of the internal 
hemorrhoids. 

A recurrence of true hemorrhoids is found in over 
10% of cases treated by injection therapy and for- 
mation of prolapsing fibrous pol.vps is even more 
frequent. 

Opcnitivc treatment of hemorrhoids is more or 
less standardized tod.ay, the common operations being 
ligature and excision for ordinary piles and the clamii, 
excision and ligature technic in the ca.se of large 
meaty ones. 

Full descriptions of these technics are as follow.s: 

Two ounces of castor oil arc given 36 hours pre- 
operatively and a clean.sing enema of starch is ad- 
ministered at least 12 hours before operation. 

We prefer to use ^4% novocaine and anucaine in- 
filtration as anaesthesia. 

Any complications such as fissure, polyp, or spastic 
hypertrophied sphincter can be dealt with at the time 
of operation. 

Either the left Sims’ or the lithotomy position give 
e.xcellent exposure. 

The perianal region and anus arc well painted with 
any of the usual antiseptic solutions and the area 
draped. Slight traction with the fingers on the peri- 
anal region will allow the lowest portion of each 
hemorrhoid to be brought into view. A curved hemo- 
stat (Kell.v clamp) is introduced into the anal canal, 
opened and placed astride each pile, in turn, but in 
such a fashion that no skin is caught when the clamp 
is closed. Traction now is made on the clamps and the 
piles and the canal can be inspected. Any one clamp 
is selected and raised up and towards the midline: 



Fig. 4. Thrombotic hemorrhoid. (Reproduction from a 
photograph). 
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the muco<utaneous junction is thereby exposed and 
divided w’ifh scissor.s transversely over a distance cor- 
responding to the breadth of the pile. The clamp 
now is taken in the operator's left hand and pulled up 
and out e.xposing its tip; a round-bodied, cuiwed 
needle carrying a strong linen or silk thread, then 
transfixes the pile a short distance below the clamp- 
tip, the needle is removed and the thread is firmly tied 
proximally and then both ends are brought out, one 
on each side of the clamp and again tied, the ligature 
thus being made to lie in the raw area previously pro- 
duced by scissors cut at the muco-cutaneous junction. 
The pile is excised leaving a generous stump. The 
other piles are treated in a similar manner; the area 
is carefully inspected for any bleeding point, the 
clamps are removed separately and the stumps are 
permitted to drop back into the rectum. 

In the clamp excision and ligature technic, a heavy 
hemorrhoidal clamp is affi.xed as above. The cephalad 
portion of the mucous membrane with its v’essels is 
transfLxed and ligatured. The clamp is over-setvn Yvith 
a running suture and slowly removed, and while the 
suture is tightened, leaving a linear wound. 

Eirtemal tags now are snipped off and any other 
conditions demanding attention are dealt with. A 
spastic hypertrophied sphincter associated with fis- 
sure is treated by division by knife in the posterior 


commissure. Lastly, the index finger is passed through 
the canal to make sure that no “diaphragm" w as made 
during the operation. Dressings are applied to the 
anus and perianal region in the form of an inverted 
pyramid; small pads over anus, covered by pads of 
gradually increasing size. A large pad and a T-binder 
are firmly applied. Following operation, a sedative 
may be required for sleep on the first night but rarely- 
thereafter. 

After-care is of the simplest. Usually the dressing 
is changed after 48 hours and following each boYY'el 
movement. If there is unusual delay in moving the 
bowels, several ounces of warm olive oil are placed in 
the rectum and allowed to remain there over night. If 
spontaneous evacuation does not then occur, a simple 
enema is given through a catheter. Sitz baths may 
be employed YY’ith advantages from the third day on. 
The p.-itient sits up in bed or chair usually on the 
third d.ay or the fourth and may leave the hospital 24 
hours later. The ligatures u-sually come away 8 to 10 
days after operation and without pain. At this time 
a digiLil examination is made so that the surgeon 
may be certain no “diaphragm” has formed. The olive 
oil instillations gradually are diminished and finally 
omitted. Four weeks after operation, the anus and 
canal piesent a normal appearance; evidences of 
operation are minimal or absent. 

It will be noticed that in the method outlined above, 
the sphincter is not stretched, the mucosa is not dis- 
sected up or stitched, there is a minimal amount of 
ligation of bleeding points, external tags are separ- 
ately dealt with, skin Yvounds are not sutured, no 
special instruments are used and no tubes, plugs or 
drains are placed in the anal canal. Recurrences are 
uncommon : in our e.xperience, less than one per cent. 

Since we hay e perfected our technic of anaesthesia 
yvith novocaine and anucaine, w'e have performed 
a large number of hemorrhoidectomies in the office 
yvith uniformly good results. Our technic varies in 
no yvise from that employed in the operating room 
except that the Hanes’ position is preferred. Since 
our anaesthesia can be made to last as many days as 
desired, yve are under no obligation to skimp our 
surgery. The full operation is performed at one sit- 
ting. The patient is sent home to bed and returns for 
inspection in 48 hours. No sedatives are needed and 
the patient is able to carry on his yvork after the first 
visit. 

One patient, a traffic policeman, contrary to our in- 
structions, returned at once to duty and 'e.xperienced 
no pain whatsoever. 

Nofe; We cannot expre^^s too highly our gratitude to 
Dr. R. V. Gorsch for this anaesthetic which has opened 
up an entirely new field of operative proctology. 

SUMMARY 

External and extero-internal hemorrhoids are treat- 
ed byr surgei-y only. 

Internal hemorrhoids may be injected or excised. 

Hemorrhoidectomies may be performed in the hos- 
pital or the office. 

Contrary to our youthful statements, all manner of 
plugs and tubes are contra-indicated in hemorrhoidec- 

Tnmv. 
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T his preliminarj’ communication is designed to 
emphasize the significance of icterus index in 
rectal disease, as distinguished from the worth of the 
estimation in hepatic or hemolytic disorders. We de> 
sired to detemine its value, if any, as a diagnostic 
test indicative of the presence or absence of infection 
harbored in the rectum and adjacent structures; also 
whether, by this test, the severity and chronicity of 
rectal lesions can be determined. In short, is increase 
in the icterus index in proportion to the sevei-ity of 
the infection and does it return to normal with the 
eradication and healing of the lesion? Such a de- 
termination would be of great value to the proctolo- 
gist, especially in certain clinical entities whose eti- 
ology is either diverse or unknonm; for instance, 
pruritis ani. A fairly exhaustive search of the litera- 
ture fails to reveal any investigation along the lines 
embodied in this paper. 

Our incentive for this study came about accidentally. 
In the routine blood report of a c.nse of pruritis ani, 
we noted that the icterus index was above the normal 
level although clinically there was no evidence of dis- 
order of the liver or blood. A repetition of the test 
in miany other patients with the same condition 
.showed unifomly high results. An unseleoted sei'ies 
of patients from Dr. Frank Yeoman’s clinic at the 
Pol.vclinic Medical School and Hospital then w.as sub- 
jected to the test and again in the m.ajority of tho.se 
with anorectal disease there was a concentration of 
bile pigment higher than the accepted standard. 

The term icterus index is used merely to express 
the degree of yellow color imp.'irted to the blood by 
the bile pigment, bilirubin. Briefly stated, bilirubin 
is an intermediary substance formed by the liver from 
the food, the body cells, and the liberated hemoglobin, 
and excreted from the blood. Wien it reaches the in- 
to.stine, the bilirubin in the bile is broken down by the 
.action of intestinal b.icteria and forms urobilin, which 
is responsible for the brown coloration of the stool. 
Xot all of the bilirubin is thus destro.ved; some of it 
is reabsorbed into the blootl, giving the serum a yellow 
color. The icterus index measures the intensity of 
color which this bile pigment imparts to the serum. 
The liver, however, is not the only source of bile pig- 
ment; it is produced independently by the reticulo- 
endothelial system (spleen, bone marrow or blood ves- 
sels) tl). Bilirubin from the latter source, however, 
is .also excreted through the liver from the blood. 

It is stated (2) that the noianal figure for the 
icterus index (the intensity of the yellow color im- 
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parted by the bilirubin to the blood in the absence of 
hepatic or hemolytic disease) lies between .I and .'5. 
The increase of this pigment to G-I5 is claimed to 
denote latent jaundice, and at and above 16 the clinical 
symptoms (yellow color of .skin and conjunctiva) are 
apj)arent. Carotene sometimes, although rarely, must 
be taken into consideration but is omitted from thi.s 
discussion. 

Heretofore the concentration of bilirubin in the 
blood has been of v.alue chiefly in determining the 
.severity of jaundice produced b.v excessive hemolysis 
of red cells from any cause, and loss of function of the 
liver cells from toxic or obstructive lesions. In either 
case the liver was unable to excrete bile (bilirubin) 
into the intestine, with the result that it was retained 
in the blood, causing clinical jaundice. Occasionally 
also it was used to determine the effect of arsenicals 
on the treatment of s.vphilis. This point is stressed 
because, to the best of our knowledge, none of our 
patients .showed anj’ clinical signs of the above men- 
tioned disorders. 

To e,xplain the increase of bile pigment shown by 
the icterus inde.x in our studies we offer tentatively 
the following theories. We believe that infection in- 
volving the vascular bed (phlebitis?) of the I'ectum 
or lower colon is carried by lymphatic extension to 
the liver, producing a hep.atitis suflicient to interfere 
with the pigment excretory function of the liver 
(latent infectious jaundice). Another explanation is 
th.at the excess bilirubin is formed by the reticulo- 
endothelial system, chiefly the vessels of the hemor- 
rhoidal plexus. It is generally conceded that these 
cells are strongly phagocytic and have much to do witli 
the breakdown of the hemoglobin into bilirubin. This 
may be explained on the basis of the great prolifera- 
tive capacity of the cells of the reliculo-endothelial 
system. 

We are not prejiared to state, as yet, whether this 
condition is confined principally to the ve.s.sels of the 
homorrhoid.al plexus following infection. Whatever 
the cause of this oversecretion of bilirubin, the liver 
i.s apparentl.v unable to excrete the excess as shown 
by an icterus inde.x above the normal. 

One more point to be clarified is the value of the 
icterus index as a means of determining the amount 
of bilirubin in the blood. On this subject the litera- 
ture reveals that opinion is by no me.ans unanimous. 
Some reports seem to show that the quantitative van 
den Bergh test is considered more reliable; we report 
a few such te.sts. Ottenberg (3), however, maintains 
th.at the icterus index is more accurate in determining 
the level of the blood bilirubin and also its variation 
from (bay to da.v, which is even more import.ant. For 
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this reason, and on account of its simplicity, he prefers 
it to the van den Bergh lest. 

A summary of our findings returned from estima- 
ting the icterus inde.v in patients with proctologic ail- 
ments, shows it to be above the noi-mal: in IG {87C?,) 
of patients with pruritis ani, mostly of the third de- 
gree; in 7 of 9 patients (SOci,) with internal hemor- 
rhoids accompanied by various degi-ees of infection, 
ulceration and prolapse ; in all of eight with fistula in 
ano; in 6 of 9 patients (55fo) uith fissure in ano 
five (55%) ; in 4 of 6 patients (76%) affected with 
external thrombatic hemorrhoids. 

Of the total of 52 cases studied, 40 e.xhibited an 
icterus index well above the accepted normal figures; 
that is, of an unseiected consecutive group of rectal 
disorders, 81% revealed abnormal figures in patients 
who clinically gave no evidence of disease of the 
biliary or hematopoietic system. (Twenty-one patients 
were omitted from this aeries because the rectal find- 
ings were too diverse to he classified into groups, but 
of these the majority gave abnormal icterus index 
readings). 

The tests all were performed by one individual, an 
experienced technician in the hospital laboratory, thus 
obviating the chance of personal error. The technician 
did not know the purpose of the testa or the clinical 
findings in the patients referred to him. 

One of our many future problems is the matter of 
control with normal i)ationts whose anorectal appara- 
tus has been thoroughly examined and the foci of in- 
fection e.xcluded. Other measures will include a 


thorough medical examination to exclude disorders of 
the blood from causes other than the biliary system , 
detennin.ation of bilirubin, blood cholesterol nnd^ sedi- 
mentation rate; and liver function tests \vith intra- 
venous Azorubin S with recoveiT of the dye by means 
of an intra-duodenal tube according to the method 
perfected by Dr. Samuel Weiss (4, 5, 6) in the Gastro- 
enterological Clinic of the Polyclinic Medical School 
and Hospital. 

CONCLUSIONS 

We wish to emphasize that in this report our pur- 
po.se is merely to indicate that a large percentage of 
patients with rectal infections reveal an icterus index 
above the accepted normal (generally considered as 8 
mgm. per 100 c.c. of blood). 

We hope to carry on this work in more detail and 
reach a definite conclusion for or against the value of 
this test in proctological disorders. In the past, practi- 
cally all the work along this line has presupposed the 
presence of disease of the hematopoietic and biliary 
systems without consideration of other cause for an 
incre.ase in the .serum bilirubin. 
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CONCERNING THE ENIGJIA, PEPTIC ULCER 
(Continued from the September, 193G issue) 

B. Therapy limited by the mturc of nicer path- 
ology. From the previous discussion, it would seem 
that, in respect gastric ulcer, non-surgical treatment 
confronts the problem of managing a mucosal defect 
in not more than 20% of patients, taken consecutively 
of a group which had symptoms and signs so urgent 
as to warrant surgeiy. It may be slated, that often 
such mucosal lesions are transient ; they represent but 
stages in tissue defense and repair. 

Our observations on groups of gastric ulcers ex- 
hibiting mucosal defect.s which did not go on to 
surgical intervention, indicate that whether or not 
they wore treated, each ulcer po.sse.s.ses a pathologic 
life-cycle, highly individual in character. Often, the 
mueos.al defect heals itself in strikingly short lime. 
If one is to place any reliance upon the “acid-response” 
test suggested by W. P.-ilmer, and improved by Hardy, 
m even exten.sive lesions, mucosal epithelialization 
may occur in 24-86 hours. But although occult blood 
may be absent from the gastric content and free HCl 
and pepsin be “normal” when there has taken place 
complete epithelial repair, the patient’s symptoms 
laiely disappear unle.ss gastric peri.stalsis is .absent or 
a a minimum rate or degree of intensity. In such 
circumstance.s, it becomes evident that pain, as well as 


other symptoms, are due not to the “corrosive action” 
of gastric juice, to hyper-pepsia or to foods w'hich 
locally “iz'i’itate” the "ulcer,” but they depend upon 
excitation of mural reactions at the site of the path- 
ology in the wall. We have observed instances where 
large, blood-seeping, mucos.al areas existed and the 
gastric content was abundantly rich in acid and 
pepsin, but cc.ssation of peristalsis, upon rectal feed- 
ing or the exhibition of antispasmodic drugs, was fol- 
lowed by complete clinical comfort. 

Of the remaining ulcers of the group being discus- 
sed in this communication, (80% of the group total) 
i.c. lesions not presenting the mucosal facade so gener- 
ally thought of as concomitant with this gastric affec- 
tion, the actual therapeutic problem was the manage- 
ment of mural pathology of variable and varying 
extent, ranging from more or less complete attempts 
at plaque-like, scar-formation to roughly, wedge- 
shaped areas; in general the base of the wedge lay 
toward the submucosal tissue. Pathologically, these 
wedge-shaped areas exhibited destruction of normal, 
mural structures side by side with disordered blood — 
and lymph — stream architecture, and eai-ly or late at- 
tempts at the fibroblastic proliferation of repair. Such 
pathologic foci most commonly were confined within 
the stomach walls but, as mentioned above, frequently 
enough, they penetrated to .and included the serosa 
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(“soldier-spot” lesion) ; in a number of cases, neigh- 
borhood structures ivere involved; in a few instances, 
there was "perforation”; when such occurred, thei'e 
was a srrnaal “ulrcr facade” to the lesion; the “ulcer’s” 
base then was formed by the submucosa. If one may 
judge from the literature, considering gastric “ulcer” 
as having its “open" a.spect at the serosal surface of 
the stomach’s wall, is a novel eonce])tion, certainly 
with re.spect non-surgical therapy. However, such con- 
dition not infrequently is the finding. It is quite as 
legitimate to regard “ulceration” as occurring at the 
serosa as at the mucosa — and certainly is warranted 
by the facts. One's view-point only requires changing 
from that which some seventy years have established 
ns a “tradition” in re.spect “peptic ulcer,” Our study 
of a representative group of operatively proved ulcei-s, 
demonstrates that, in 4 of 5 such, the progression of 
the initial mural pathology is toieards the serosa and 
not toH’ai'ds the mucosa. The mucosal involvement 
definitely is a pathologic accident; it is a complication 
during the development, and, the attempts at repair, 
of the mural focus, when submucosal and then mucosal 
tissue-nourishment is interferred with. It is evident 
that the mucosal “ulcer”-aspect of gastric ulcer does 
not begin, and is only secondarily maintained, as a 
consequence of chemical action or food traumata. Just 
as ulcers present on the endocardium, in bacterial 
endocarditis, later do not produce the mural myocard- 
ial plaques which the heart exhibits as “soldier-spot” 
defects, at places whore there has been localized, myo- 
cardial destruction and subsequent repair by scar, so 
gastric ulcer, initiall.v, does not begin as mucosal death 
from intra-gastric causes and the mural patholog>' 
does not appear as a consequence of w'hat has occurred 
in the mucosa. The mural lesion is the primary mal- 
function; from that, depending upon its nature and 
e.xtent, arises the so-hastily named “peptic” mucosal 
defect of ulcer-form. 

While many constitutional, metabolic, toxic, bac- 
terial or neuro-psychic agents or mechanisms may be 
respon.sible for initiating the mural lesion, evidence 
is strong that their action is e.xerted through the blood 
and h-mph vessels in the stomach wall. It is evi- 
dent that some mural lesions occur as a consequence 
of arterial, arteriole or arteriole-capillary occlusion 
(sclerosis, plugging by clot, rupture, prolonged 
spasm) ; others represent venous stasis prolonged to 
a degree siiflicient to stop blood-flow; lymph stasis 
likewise may be so complete that tissue catastrophe 
may follow when this "third,” and little considered 
circulation, no longer is. possible. Bacteri.al deposits 
can be considered “accidental” or secondary in the 
great majority of gastric ulcers. Future studies made 
with the object definitely of analyzing the minute 
pathology of peptic ulcer may en.able us to distinguish 
the various ulcers in relation to the nature of circula- 
toiy block; such studies, strangel.v, rarely have been 
made. It is more than likely that, depending upon the 
nature of the initial circulator.v interference (arterial, 
venous, lymphatic) ulcers vary as to clinical course. 
A phase of ulcer observation in rcganl to etiology, 
.should be the careful study of the capillary circulatoi-y 
bed and ob.servations on the general lymphatic state. 
Certainly, such ulcers as have a tendency to early .and 
free bb-eding would appear to depend for their initial 
mural pathology upon arteriole rupture. The seeping 
ulcer of the patient with external or constitutional 
evidences of a tendency to prominent veins and venous 


stagnation, may arise from local, venous stasis; such 
ulcer seems to run a course relatively free from (he 
acute, sudden, copious hemorrhage-accidents common 
to those in which arteriole blood-flow is at fault. 

C. The Effect of Vlccr Development, Extension and 
Repair Upon Gastric Function as Related to Treat- 
ment. Not often does non-surgical ulcer management 
as practiced concern itself with any consideration of 
at what stage of healing may be the ulcer. The patient 
is fitted to such “standard” regimen as that on which 
the clinician has been “sold,” irrespective of whether 
mucosal epithelialization has or has not already occur- 
red, or a mural lesion is progressing towards the 
serosa, or a tough scar deforms the stomach’s contour 
or blocks considerable of the pyloric channel, or a 
crater-diverticulum interferes with orderly peristaltic 
function or a recent hemorrhage, (in association with 
•arteriosclerosis and actual or potential hypertension) 
has given warning of impending and probably fatal 
bleeding or perforation. Almost universally, the same 
kind of management is exhibited as when the only 
lesion exists is a mucous “erosion” quite capable of 
healing itself if allowed to. Fathologic considerations 
all too frequently give wmy to those rule-of-thumb 
therapeutics which •ivere proposed many years before 
e.xploratory surgery and examination of pathologic 
tissue were possible. And, even though responsible 
evidence proves that, in peptic ulcers una.ssociatcd 
with gastric stagnation, the titre of gastric juice docs 
not exceed a vaguely theoretic “normal,” the vast pre- 
ponderence of “troatmont.s” has, as its basic idea, the 
“neutralization” of free HCl so that “corrosion” of 
the ulcer area may cease. (t^Tio, indeed, is able to say 
what degree of gastric acidity is or is not “normal” in 
health or disease, for any given subject? Studies of 
individuals absolutely free from dyspepsia, have re- 
turned acidity readings far higher than those recorded 
for patients with proved ulcers; observations after 
psychic, emotional or physical effort have recorded 
acidities exhibiting extraordinary increase; lastly, it 
is admitted generally, that our laboratory methods for 
estimating acid values are wide open to criticism). 

Of the series of ulcers being discussed, where symp- 
toms -were so distressing as to warrant dangerous 
surgery, in not 20”r was epithelial protection lacking 
at the ulcer site. It is but pertinent to ask, what 
effect upon mural defects, now quiescent and again 
progressive, could ant-acid therapy exert? Apart from 
a diet of limited quantity which permits periods of 

ga, strie peristaltic quiescence, lavage which has a 
similar effect and bed-rest which favors circulatory 
equ.alization. medicinal agents as positive healing sub- 
stances, are not far from being of about as much 
significance ns is the reading “page 12.3” of the chris- 
ti.nn (?) science (?) “Manual,” the ground bark, 
dried snake-skin and powdered guano mixture of the 
can-canning. South Sea Island Medicine man or the 

fl. ashing colored lights and the mystic whirl and buzz 
of the machines devised (certainly, with a .sardonic 
chuckle at "what fools, etc.) by the late Abrams out 
in the e.xhilerating and reason-shaking air of ever- 
curious California. .Just as it is the present vogue to 
ascribe the pathologic mural changes which precede 
the development of the mucosal lesion of ulcer, to 
“emotional in.stability,” the “kinetic drive,” the result 
of “.stress and strain of modern living” and the like, 
so, in the non-surgical attack upon ulcer, it appears 
that much in our aramentarium depends for its 
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efficac}' upon tlie psychic effects of the routine estab- 
lished: the taking of “this at 8 and that at 10” and 
the consolation which may be brought by impressive 
and solicitous physicians — not forgetting the minis- 
trations of nurses who well know how to cojole and to 
swish their crinoline. That these obsei-vations are 
warranted is demonstrated by the recent experiments 
of Flood and Mullins (Ain. Jour. Dig. Dis. uvd Nntjit., 
Vol. Ill, No. 5, July, 1930, p. 303) : hypodermatic in- 
jections of sterile salt solution proved quite potent to 
assuage pain and discomfort; quite as potent as an 
expensive and widely populai-ized “research” prepara- 
tion or of even commonly used drugs and limited diet. 
Such experiments certainly should compel serious 
thinking among physicians, pai'tieularly among gastro- 
enterologists. They should lessen the temptation to 
fit patients to “standard” routines of treatment ; they 
should emphasize the fact that, in 80% of proved 
ulcei-s, epithelial protection already has boon accom- 
plished thi'ough “natural” rejiarative effort; they 
should lead to a strict scrutiny of what, pathologically 
considered, in each ulcer subject, actually is to be 
treated; they should bring support to the ojiinion that 
whenever — by whatever safe agencies — the motor 
function of the stomach can be controlled to a degree 
that one controls the movements of a fractured leg- 
bone to secure union, so, proportionally, there is given 
the greatest opportunity for the normal healing of 
gastric lesions. Surgeons are familiar with such facts: 
after e.xtensivo gastric surgery, they keep stomachs 
free of all foods and drugs for several days. We have 
e.\'amined a number of stomachs which have been sub- 
jected to operations, when the patients have died from 
exhaustion, embolus, etc. As early as 27 hours after 
major surgery, we have observed .such complete epi- 
tholiazation of great areas of the mucosa that, aside 
from support to muscle coats, there was no need for 
stitches to prevent gastric leakage. 

D. Gastritis and Gastric Ulcer. Fortunate it is, 
that many so-called "ulcer” patients are non-.surgicaiiy 
managed for only mucosal "erosions” or various tyjies 
of “gastritis." While the whole subject of what con- 
stitutes true gastritis is in flu.x, yet it can be .said that 
in none of the vaguely delimited “type.s" of gastritis 
has it been shown that such lesions lead to or favors 
the development of true gastric ulcer. In other words, 
as has been emphasized above, however great may be 
the departures from the normal in mucosa or sub- 
mucosa in the conditions loosely grouped as “gas- 
tritis,” unless such be accompanied by a localized 
mural defect, classical peptic ulcer does not .supervene. 
Even in those instances of localized or general infec- 
tious or suppurative “gastritis” (a rare occurrancc) 
abscess-like formations are not followed by any lesion 
even suggestive for gastric ulcer in gastroscopic or 
roentgen appearance, in clinical course or termination. 
Initial mucosal lesions tend to remain mucosal or sub- 
mucosal; they tend to heal without distinct mural 
pathology such as one finds in true ulcer. A sugges- 
tive distinction is possible: in instances of local, 
severe, traumata by intragastric burns (cauterization, 
hot fluids and the like), the resultant damage rarely 
penetrates the submucosa; it tends to heal rapidly and 
completely; on the other hand, when severe body-sur- 
face burns occur and gastric ulcer, frequently of 
hemorrhagic type appears, the lesion heals slowly. In 
such circumstances, pathologic studies reveal true 
mural lesions such as accompany peptic ulcer of eti- 


ology other than body-surface bums. One may note 
localized or multiple mural areas, in which arterial 
(perhaps venous or lymphatic?) circulation is inter- 
rupted by emboli, by capillary rupture and extravasa- 
tion of blood; the tissues, lumen-ward, then necrose, 
are digested by any proteolytic agent present (gastric 
juice, regurgitated duodeno-jejunal seci-etions, bac- 
teria or even the peptid-splitting enzyme normally 
present in the blood serum itself (Smithies, F., “A 
Peptid-splitting Enzyme in Normal Blood Serum, N. 
Y. Med. Jour., 1913, 98:619). In many instances of 
“gastritis” accompanying gastric ulcer, the so-called 
“gastritis” represents little more than local or general 
variations in submucosal or mucosal blood-flow, com- 
bined with such secondary anomalies as arise when 
epithelial structures are endeavoring to preserve 
themselves and to continue functioning. Such being 
the case, one ceases to wonder at the so-frequently 
changing pictures of “gastritis”; certainly, recogni- 
tion of these basic facts should cause hesitation with 
respect attempting to construct any dependable classi- 
fication — clinical or pathological — of types of gas- 
tritis. The evidence seems clear that gastritis is not 
a fore-runner of true peptic ulcer. 

E. The Chronic Ulcer mith Extensive Scar For- 
mation. It should seem not necessary to emphasize 
that, with respect the scar-tough, deforming, obstruc- 
ting or “penetrating” forms of mural lesion, whether 
or not such have lumenal facades of ulcer type, (unless 
the lesion has a luetic etiology) no drugs with which 
our profession is familiar can be introduced into the 
stomach and there be capable of exerting the slight- 
est positive therapeutic effect. Not that gastric I'est 
— motor and secretory — combined with lessening the 
work-load of the viscus and the exhibition of acid- 
neutralizing drugs may be not followed by improve- 
ment in the degree of the patient’s physical comfort. 
It is common knowledge that patients do experience 
less distress on such regimen. However, it should be 
recognized and, frankly admitted, that such restora- 
tion of well-being does not mean that the mural path- 
ology has been affected positively by the drugs given. 
Indeed, all clinicians have obseiwed instances whei'e 
most serious !ind lamentable “complications” — as gross 
or fatal hemorrhage, acute perforation — have occurred 
when patients were symptom-free. These dreaded hap- 
penings are all too-commonly recorded as intruding 
upon what appeared to be satisfactory treatment re- 
sults. 

Cessation of symptoms upon the exhibition of diet, 
rest and antacid drugs doubtless is due to the fact 
that the peptic ulcer lesion has a highly individual 
life-cycle. Initiation of the mural lesion, advance- 
ment of tissue destruction to include submucosa and 
mucosa, with resultant mucosal ulcer facade, follow 
an orderly course. The extent of tissue destruction 
depends upon the location, character, persistence and 
size of the mural defect. Tissue lysis and reparative 
efforts follow in a regular fashion; the endeavor ever 
is towards histologic repair, in kind or as fibrous scar. 
When patients are acutely affected— whether or not 
there is mucosal destruction— they seek medical or 
surgical aid. It follows that, provided tissue destruc- 
tion does not give I'ise to copious hemorrhage or per- 
foration of the stomach’s wall, any therapy which 
brings “physiologic rest” (Smithies) to the viscus, 
aids the normal reparative effort such as is common 
in any lesion, anj'where, when structure is destroyed 
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and yet neighboring parts retain their native ability 
to heal. One need not emphasize how, in such circum- 
stances, many forms of therapeutic procedure obtain 
vogues as being “specific.” All clinicians are familiar 
with the “.specific” therapy ivhich, from time to time, 
hiu? been advanced for the management of typhoid 
fever, pneumonia, liver cirrhosis, nephritis, myocardi- 
tis, with or without coronary disease. The common 
factors of usefulness in all the varied therapy of these 
affections have been those concerned with general care, 
rest, relief of symptoms, watciifulness. Particularly 
is the analogy between ulcer management and de- 
generative heart disease a close one. Just as in the 
.sclerotic, vascular and myocardial affections do we 
obseiwe relieveable, recurrent, acute episodes, so, in 
peptic ulcer, we observe mural pathology, now active 
now quiescent. In the active phases, there occurs 
stomach (or duodenal) dysfunction, relief of which is 
desirable; but symptom-relief actually is not positively 
curative towards the initial or the progressive mural 
pathology. Nor can one say that “recuri'erices” always 
me.in that the original “ulcer” again recrudesces. The 
studies of Dr. Gregory Cole appear to indicate that 
“recurrence” often means the appearance of a new 
ulcer or the marginal extension of the initial lesion 
after the fashion in which the original ulcer arose. 
One sees the effects of similarly-acting pathologic 
sequences in hearts where myocardial destruction and 
repair are the consequences of vascular faults. 

We have no quarrel with the various regimens ex- 
hibited in the management of gastric ulcer, provided 
the clinician has an honest appreciation of his limita- 
tions and those of the problem confronting him. Our 
•stand is that the clinician should' realize that relief of 
.symptoms has little positive significance with re.spect 
the pathologic processes which are present in the 
stomach's wall. He should recognize that his thera- 
peutic agents, (particularly drugs) except in instances 
of lues, have no “specific” or direct action. Thinking 
pathologically, not chemically, grouping his patients 
on the basis of iirob.able mural pathology present in 
the individual, ever bearing in mind the significance, 
upon function and visceral integrity of iiathologic 
anomalies murally located — all such considerations 
will result in less loose thinking, le.ss faddism, less 
wa.stc of effort in searching for “specific” cures, and 
on individualization of therapy according to the gross 
and micro.scopic nature of le.sion and the constitutional 
typo of patient. So too. will it become evident that 
fhere should be a continuou.s form of management, 
littirrrn acute cpisodrit, whose supervision may pre- 
vent or anticipate future incapacitation or life-taking 
complications. 

I'. "Vlccr-phohia” dominates many hosts. It has a 
serious bearing upon ulcer healing, upon economic 
usefulness, upon life as a pleasant and to-be-desired 
exporienco. Knowledge of the nature of the mural 
pathology jnesent in the individual gastric "ulcer," 
should enalile the physician to maintain an optimistic 
attitude, an attitude which readily is conveyed to 
patients. liarely 19'^- of peptic ulcers are as.sociated 
with crucial crises. Surely, [lo.s.sessed of such knowl- 
edge, both patient and phy.sician better can face the 
future. The serious complications demand early sur- 
gery. ..\t the hands of qualified surgeons, the opera- 
tive mort.ality, npjiroximately, is .'5',', when even the 
me t .aggravated h.^ions are included. The po.st-opera- 
tive dige.stivi' morbidity is not 10'; ; this is becoming 


reduced as .surgeons .select their operative procedures 
to fit each ulcer and do not fit all types of ulcer to a 
rule-of-thumb procedure as is now, alas, so common 
in "medical” management. Only thoroughly com- 
petent surgeons — skilled in pathology as well as hi 
technical manoeuvres — should perform ojierations 
upon the stomach : the “venturing” of the improperly 
trained has no place in vi.scoral surgery. So, too, the 
non-surgical management should be in competent 
hands. Undoubtedly, at present, many functional 
gastric affections are being treated as ulcers, thu.s 
greatly adding uncertainty to statistic.s regarding 
“cure.” In the presence of real ulcer, simply knowing ■ 
the “steps” of a popular mode of management, does 
not justify the practitioner who has not a sound 
medical or gastro-enterological training in taking 
charge of patients. That this is so, is proved daily in 
any important clinic, by observing the serious situa- 
tions which arise from hemorrhage or perforation 
during the course of fit-the-patient-to-a-formula types 
of managements. While there has been undue alarm 
over malignancy and its relation to benign, chronic, 
gastric ulcer, clinicians of experience, nevertheles.-!, 
aii foo-often, obsei've patients arrive at stages of in- 
operable cancer during medical management by so- 
called “standard” forms of treatment. When the phy- 
sician is treating accurately proved gastric ulcer, his 
attitude ever should be critical. Relief of distress, 
while a happy event to the patient, should not lull to 
apathy the medical attendant. By all moans available 
— ^physical examination, laboratory studies, roentgen 
observation, gastroscopy — he should endeavor to se- 
cure unbiased knowledge not alone as to epithelializa- 
tion of the lumenal ulccv-facaclc but an to the chang- 
ing status of the primary, mural lesion. This demands 
appraisal of the patient who has the nicer even more 
than treatment of the ulcer itself. 

Frank Smithies, Chicago. 


INTRODUCING VOLUJIE IV 

T he American Journal of Digestive Diseases and 
Ntdrition completes its third year with the cur- 
rent issue. During the past twelve months, numerous 
readers have given the Supervising Editor valuable 
criticism. The front page title is to be cast in a 
simpler type; this probably will appeal to mo.st read- 
crs. All “section” divisions are to be done away with, 
e.xcept Editorial, Book Review and “The Clinic,” .“o 
that major contributions will run in undisturbed 
sequence. About one-third of our correspondents 
wanted the page-size of the Journal somewhat re- 
duced, but since such a reduction would interfere with 
the mechanical requirements for advertisements ta 
feature of essential importance to the .Ipurnar.s sur- 
vival) it has been decided to maintain the present di.s- 
linctive format, c.speci.aliy because most readers actu- 
ally like it. Taking our cue from the Journal of the 
American Medical Association, an attemiit is being 
made to interest some advertiser in a front cover posi- 
tion, as has been sugge.sted by many i-eaders. 

Generally .speaking, e.xcellent progres.s iia.s been 
made by the Publishers, although, as yet, no reduction 
of their deficit has been found po.“siblo. The Publish- 
ei’.s are holding’ an ideal before them and arc trust- 
ing to the csscnti.al merits of the publication for its 
growth. As with the Editorial Council, so with the 
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Publishers, the motivation is the production of a 
clear-cut, sen’ieoable archive in a special field, and 
there can be no doubt now of the permanency of the 
undertaking'. No apology is ofTered, however, for ex- 
hortation to our readers to form tlie habit of making 
prosebtes; we need greater circulation of the right 
kind : but the Publishers will not employ liigh-pressure 
sales’ methods to secure such. 

Manuscripts of incre.asing importance and quality 
continue to flow in from distinguished clinicians and 
invesligator.s. Reprints are being furnished at cost 
to author.s. Advertisers claim to be receiving unusu- 
ally good returns from their accounts, due, no doubt, 
to the fact that the Journal is read largely by men in 
"key positions” in the profe.ssion, and men who recog- 


nize the Journal’s sincere obligations to the firms who 
advertise in this periodical. The extremely high re- 
newal percentage by subscribers indicates that the 
American Journal of Digestive Diseases and Nutrition 
already has become a “family affair,” nay almost an 
institution in America. 

Mliile ground for gratification at present exists, we 
feel that there is much room for progress in all de- 
partments: constant refinement of format, contribu- 
tions of still higher order, greater brevity by authors, 
even closer cooperation from readers than at present. 
In a very real sense the Joimial is yours. We desire, 
and need, your complete cooperation as we launch the 
next (March) issue. Volume IV. 

Beaumont S. Cornell, Fort Wayne. 


SECTION IX— Book Reviews 

(This section is open to contributions from any medical reader, lokethcr or not a member of the Editorial Council). 


“The Arl of Ministering to the Sick," by Richard 
C. Cabot, M.D., and Russell L. Dicks, B.D. The Mac- 
Millan Company, 193G, 378 pages, i)rice $3.00. 

T he authors have written this book with the hope 
that it will be of interest to doctors, nurses, social 
workers, and to the sick themselves, as well as the 
ministers to whom it is addressed primarily. Each of 
the authors is chiefly responsible for certain chapters, 
whereas in several their ideas are intermingled so 
closely that one cannot toll which of them wrote the 
various paragraphs. This is somewhat confusing to 
the reader who frequently asks himself the que.slion; 
“Who wrote this?” It is apparent, however, that the 
views of the two are in such complete harmony as to 
give the question little significance. An attempt has 
been made to follow a definite plan of organization, 
but it has succeeded rather poorly, due, i)crhaps, to 
the fact that the various aspects of the subject inter- 
weave so closely that it is difficult to .separate them 
so clearly and sharply as would be desirable in an 
ideally analytical exposition. Nevertheless, regardless 
of its organization, the subject matter is valuable. 

It is perhaps significant that it is addre.s.scd pri- 
marily to ministers, the authors obviously conceiving 
of the Christian minister as one who plays the role of 
an intimate friend and confidant rather than that 
of a formal high priest It is r.athor surprising 
that so little has been written on this relationship be- 
tween the pastor and his parishioners. The topic is a 
timely one and the book fills a real need, particularly 
as it deals ■with illness, death, and bereavement. 

Recently an interest has developed in the provision 
of “clinical” training for theological students during 
the summer months between the terms of study. A 
dc.scription of this undertaking is included in the ap- 
pendix and may be mentioned here bec.ause it illus- 
trates the scope of the book. At present the agencies 
spon.soring such opportunities for clinical experience 
are the Council for the Clinical Training of Theolo- 
gical Students and the Earhart Foundation, both of 
which in.sist that the student be under the institu- 
tional supervision of some member of the medical staff 
and more particularly under the theological super- 


vision of "an ordained minister who has had special 
training to prevent the student from being busied 
chiefly in social service or in medical, psychiatric or 
recreational activities, to hold him pi-imarily to a 
study of his own professional responsibility and to in- 
struct him in the resources of the Christian religion 
for meeting the needs which he sees.” Both of these 
agencies are said by the authors “to be strongly op- 
posed to the practice of psychiatry or to the use of 
psychoanalytic technique by the minister, although it 
is believed by members of both organizations that the 
minister has much to learn from the New Psychology. 
It is believed by the leaders of these two organiza- 
tions that churches should not establish clinics for the 
mentally ill but should cooperate with other agencies 
to make the seiwice given by the psychiatric clinics 
more fully available to the community.” 

The book opens with the question to be answered by 
it, namely: “Has the Protestant minister of today 
any good reason to visit the sick ?” In the first chapter 
the three aims calling the minister to the sickroom 
are listed as “(1) to counteract the evils of specialism, 
(2) to give a devotion such as only religion can per- 
manently inspire, (3) to care for the growth of souls.” 
The first aim, that of counteracting the evils of 
specialism is made necessary, apparently, by the fact 
that modern doctors "lack the time, the interest, and 
the skill to make the social and spiritual diagnosis, 
or to give social and spiritual treatment to their 
patients.” The authors concede that they would pi’efer 
to see doctors treat all of their patients’ ills were it 
practically feasible for them to do so, rather than to 
turn over some of them to the nurse, social service 
worker, or minister. The ideal apparently is an all- 
aiound-man, such as Dr. Grenfell in Eabrador. It 
must be admitted, in the opinion of the reviewer, that 
modern medical education does not produce and does 
not aim to produce this type of a doctor, for the 
emphasis is placed upon facts and objective data per- 
taining to the body, its organs and functions. On the 
other hand, all great physicians learn from experience 
the importance of these other factors, but in our 
present age of specialization we may perhaps agree. 
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therefore, with the statement attributed to Dr. James 
II. Means ; “I believe the patient should send for his 
mini.ster when he gets sick just as he sends for his 
doctor.” The authors note some difficulty in attemp- 
ting to delimit the precise sphere of the minister, but 
they succeed in making perfectly clear that it is one 
of assisting the physician, the nurse, the patient, and 
the family, of getting them all to woi'k together under 
the supervision of the doctor for the good of the 
patient, and more particularly, that "it is the minis- 
ter's duty to rouse the great energies, certainties, and 
faiths of the Christian religion.” One’s opinion of 
this goal will depend, of course, upon his own philo- 
sophy, but it must be conceded that for those who do 
accept the Christian faith, there is a definite oppor- 
tunity and need of this type. For those who do not 
accept the Christian belief, there is still an oppor- 
tunity, according to the authors, for the minister to 
be of definite assistance in helping the patient to de- 
velop the courage and hope with which to overcome 
the suffering and the inevitable ordeals of illness. 
There is ever an opportunity for the minister to in- 
spire courage and “to devote himself to the growth of 
souls (in the broadest sense) at a time when pain, 
sorrow, frustration, and sui-prise bring experiences 
that invite a new start in life.” 

The chapters on preparation for such work empha- 
size the importance of personality and include per- 
tinent advice with regard to one’s conduct in the sick 
room. Medical students are inclined to look upon 
these attributes of the practitioner more or less de- 
risively as the "bedside manner” or “personality” of 
the physician as opposed to his scientific knowledge. 
Dick points out that much of the important work of the 
world depends "upon personality not only in medicine 
but in all fields of human endeavor, that personality 
in the broad sense of the word includes knowledge, in- 
sight, skill, interest, hope, devotion.” Adequate prej)- 
aration is, therefore, essential. In the development of 
this subject Cabot has contributed two practical chap- 
tei-s dealing with the problems and difficulties .likely 
to arise in the institutional care of the patient and 
the characteristics of doctors, their peculiaritie.s, their 
points of strength and weakness. 

In connection with the situation which the minister 
must face, Mr. Dick discusses at some length the 
conditions considered by him to be five forms of 
spiritual backsliding: loneliness, boredom, fear, bit- 
terness and the morbid obsession of guilt.” His 
apjiroach to these problems is quite sane and ap- 
jilic.ablo in the main to both the Christian and the 
non-Christian. Pain is divided into physic.al and 
ment.al suffering, the latter being less endurable than 
the fomier. While admitting that physical pain is 
almost always jiure loss, four mental habits are sug- 
gested which may help us to escape bitterness and a 
loss of faith in a time of painful crisis: (1) Get be- 
yond the childish impulse to jilace iiersonal blame on 
.some person or object for every difficulty or hurl. (2) 
l.earn to see that nothing happens to you as a unique 
experience leveled at you alone by some special de- 
sign. (:’) Learn after each experience of pain to sum 
it up and discover what value you can wrest from it, 
and (•!) Learn how evanescent pain is. Dr. Cabot is 
able to find real value in mental pain, however, for he 
sees it as an e.ssenli.al part of the growth proce.ss. The 
sen-e of growth or growth tension is seen .as m.an’s 


only real need on eaith. “Tlie sense of success and 
the sense of failure are signs that we are off the path 
of the growth process.” When one is really on the 
path of growth “pain and pleasure, the awareness of 
success or of failure, die down to subordinate notes in 
the theme of growth.” The meaning of the word 
“growth” is further amplified in the appendix, “growth 
as we use it connotes all that is morally good and all 
that is morally good must appear as growth. . . 
Growth takes place in character, not toward char- 
acter; in wisdom, not toward it. There is no goal 
which we approach.” Dr. Cabot’s discussion of evil, 
of the problem of Job, is theological and is based upon 
his "fighting faith that there is an exiilanation for 
much that we cannot e.xplain, that God permeates all 
with his plan, that “the universe must be under a plan, 
and that (that) plan could not be bad else it would 
contradict itself, as it seems to do in evil, and so be 
no plan at all.” In the chapter on “Vis Medicatrix 
Dei” Dr. Cabot pays tribute to the healing power of 
nature, although he prefei-s to interpret the phrase as 
meaning the goodness of God. lie then, in the follow- 
ing chapter, concludes the j>re.senLition of the situa- 
tion with which the minister will be confronted by 
a series of brief but very pertinent comments on 
twenty-one different diseases and conditions, such as 
pulmonary tubei-culosis, cancer, fractures, childbirth, 
adolescence, and insanity. 

The third section do.als with the primary needs of 
the minister in the practice of his art. It is felt that 
he needs a bag, like a doctor or a lawyer, which should 
contain "some Protestant equiv.ilent for the Roman 
Catholic priest’s stole, wafer, and oil," if there be 
such; a notebook, for the events of each ministerial 
visit should be noted, remembered, and to a certain 
extent planned just as are those of the physician's 
visit; small gifts and sui-prises, preferably loans, 
which will provide new trains of thought and leave 
fresh after-images for the patient’s mind, and most 
important of all, perhaps, ideas for the mental kitbag 
must bo packed, too. 'The authors emphasize the care 
which doctors and nurses should take in their pre- 
scription by literature, because patients have a high 
regard for their opinion and may be introduced in- 
advertently to an undesirable course of reading. The 
great importance, however, of a desirable reading 
program, ns pointed out by Dr. Webb in his charming 
e.ssay on “Prescriiition by Literature,” is emphasized. 
Other types of occupational therapy, .such as sewing, 
knitting, and various games, mn.v often offer very 
.satisfactory forms of diversion. In this .section Dr. 
Cabot very ably discusses under the title “The Two 
Must Face a Third” the minister’s roLations with the 
sick, the danger of their dependence on him, and par- 
ticularly the danger that women patients m.ay fall in 
love with him. The last is admittedly difficult .at times, 
but Dr. Cabot rejects the nece.s.sity of the “transfer- 
ence phenomenon,” using the teminology of psy- 
choanalysis, and feels that the situ.ation can usually 
be avoided by the following precautions: (1) the 
maintenance of physic.al distance between the patient 
and the physician, or minister; (2) the avoidance of 
touch; (2) the presence of a third person whenever 
that is possible; and (4) the implied presence of a 
third pen^em. thereby keeping the .speech and action 
at all time.s entirely as it would be if a third person 
were present. The discus.sion of the neeils of the 
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minister is closed with a brief section on the impor- 
tance of starting with the patient/’ taking into ac- 
count his physical illness, the condition of his mind 
his^ emotions, his spirit, and thereby establishing a 
satisfactory rapport with him. Good education should 
likewise start with the student, but Dr. Cabot notes 
that all too often it does not do so. 

The section on methods, written chiefly by Mr. 
Dick, opens with a chapter on the lost art of listening, 
for the author feels that “if the Protestant church is 
to renew its contact and its interest in the care of 
souls, its leaders must descend from their pulpits and 
seek out those who are in need. And they must be 
prepared to listen” The listening must be creative in 
type, directed,_ leading the patient to think and talk 
about a definite subject. In directed listening the 
Christian minister is thought to make his nearest 
approach to the Catholic use of the confessional to 
which, above everything else, in the opinion of the 
authors, the strength of the Catholic chui'ch as an in- 
stitution is to be attributed. Quietness is described 
as one of the me'thods for effective work in the sick 
T'oom. This quality is desirable for any poised, healthy, 
happy life; it is peculiarly desirable in illness, but it 
is difficult to define exaetlj’’ the technique of its use. 
In the well-written chapters on prayer and the use of 
scripture one is strongly reminded of the Giffoi-d 
Lectures of William James on the “Varieties of Re- 
ligious Experience,” Prayer and the reading of scrip- 
ture are important for the Christian if the minister is 
to fully “rouse the great” energies, certainties, and 
faiths of the Christian religion, but the authors do 
not recommend their infliction upon the non-Chris- 
tian unless he so desires. The subject of note-writing 
is discussed and illustrated in considerable detail. Its 
importance seems obvious for any minister who takes 
seriously the task of visiting and aiding the sick. 
Two chapters by Dr, Cabot conclude the section on 
methods. The first deals with creative assertion, bj* 
which is meant the ability, difllcult to define, to recog- 
nize heroism; the almost inspired ability to recognize 
the rare moments when one may, by the positive ex- 
pression of “admiration, sm^prise and delight/' rein- 
force or crystallize the patient’s courage to the end 
that we may “build better than we know.” The second 
chapter discusses the rituals of the sickroom,^ emphj^ 
sizing the importance of a well-organized routine 
one high point or climax daily. _ The day should be 
without quarrels or needless disappointments, and 
there should be moments of affection, or better still, a 
steady undertone of affection throughout. 


The section on critical opportunities is devoted to 
preparation for an operation, to ministration to the 
dying, and to consolation of the bereaved, kir. Dick 
devotes considerable space to his own e.xperfence with 
operations, because it is illustrative. He feels that 
the minister can do a great deal to prepare the patient 
psychologically for the operation, and that the best 
attitude for the patient to have is, “It is ai! right 
whatever happens.” The importance of explaining 
carefully to the patient the result to be expected from 
the operation is empha.sized . The ideal for the patient 
face to face with death is summed up by the authors 
in the words of a patient: “It is al! right; whether I 
get well or whether I die— -it is all right.” Deatli is 
considered to be but an incident and the attainment of 
this point of view the final triumph of religion. The 
chapter contains a great deal of practical advice and 
philosophy, all leading to this thought, that “the 
tragedy or the victory of death is in the wav one dies, 
not the fact of death itself.” Dr. Cabot’s excellent 
discussion of bereavement, giving further evidence of 
his deep insight into human nature, shows clearly that 
which consoles the bereaved and that which does not. 

The appendix contains a number of storie.s of work 
with the sick, apparently taken chiefly from the note- 
book and experience of Mr, Dick. The.'^e notes and 
comments illustrating the importance of keeping a 
notebook and also many of the point.? di.‘=:cu.«.sed in the 
book add concreteness and precision to the various 
topics considered. 

There are few who could not read thl« hook vifh 
profit, although it probably will not appeal to ihe en- 
thusiastic atheist, the confinned sceptic. <o- the nar- 
row-minded scientist. It should be .mosi h.4/)fid to 
the minister. It should prove very valuable t- nurses, 
social workers, medical students, the younger practi- 
tioners of medicine and even to many or those who 
have spent years in the practice of the healing art. It 
is a contribution toward the ideal expre.ssed by Fran- 
cis Peabody in the letter written to his friend and 
“scientific godfather,” Joseph Pratt, at a time when 
he knew himself to be traveling in the valley of the 
shadow' of death; “Jly great desire ha-' been to have 
a medical clinic in wdiich the highest ty; of scientific 
work w’as caiTied on in conjunction w iib the most 
human and sympathetic attitude toward the patients— 
a t.ype of spiritual atmosphere which may be expres- 
sed by the word “Christian.” 

Walter L. Palmer, Chicago. 
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!RMAN, George B. 

*iaff 7 iostic Aspects of Roentgen- 
'ogieally Negative Gastric Dis- 
rders. J. A. M. A., Vol 107, pp. 
’tS2-lJt3G, Oct. 31, 1936. 


The efficiency of modern roentgen- 
ologic diagnosis permits classification 
of ' diseases of the stomach into i oen - 


genologically positive and roentgenolo- 
gically negative disordei-s. In recent 
years the i*adioIogic diagnosis of gastro- 
intestinal disorders has reached an ac- 
curacy of 90 to 95 per cent, although 
the exact nature of the lesion cannot 
always be successfully ascertained be- 
fore microscopic examination. The con- 
ditions w'hich are diagnosed by X-ray 
are gastric and duodenal ulcer, carci- 


noma, pyloric and duodenal obstruclmn 
and duodenal dilatation. It would also 
include gasti-itis and granulomatous 
lesions. Kirklin claims that about five 
per cent of all ulcers escape detection. 
The same may be said of .=ma]l carci- 
nomatous ulcers. Gastritis and small 
diaphragmatic herniae may also he 
overlooked at examination. 

Gastric disturbances z'eflexly engend- 
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ercd by di?eafe of the abdominal vis- 
cera other than the stomach itself or 
itf. continuations exceed in importance 
the pastric neuroses, because of their 
nature and extent and the comparative 
frequency of their occurrence. They 
constitute from a third to two-fifths of 
all cases and include disease of the 
pall bladder, appendix, pancreas, liver, 
small bowel, colon, and such conditions 
a: epipastric hernia and helminthiasis. 
The neurosis constitutes about a fourth 
of the total. 

In from fifteen to twenty per cent of 
cases, pastric disturbances are attribu- 
table to disease of orpans remote from 
the stomach, but only on infrequent 
occasions are such pastric disturbances 
the sole expression of an cxtrapastric 
disorder. The most common location of 
disease in these cases is in the circu- 
latorj-, pulmonary, nem-ous or urinary 
systems. Ne.xt in importance are dis- 
eases of dysfunction of the endocrine 
orpans, deficiency diseases, toxic states 
induced by noxious pases, heavy metals, 
dioips, and inordinate use of tobacco 
and alcohol. 

Complete and careful physical ex- 
amination and a few well chosen 
laboratorj- tests will u.sually disclose 
the true nature of the condition. 

Francis D. Murphy, Milwaukee, 

JTcCov, Cr . op . r.s IV., and Hardy, Albert 

V. 

The Clinictil Diagnosis of Amebic 
Dgsenterg. J. A. .V. A., Vol. 107, 
p. ISST, Oct. 2!,, lose. 

The diapnosis of amebic dysentery is 
the mo.'t important point in handlinp 
the disease. Specific medication brinps 
prompt and immediate relief, while 
sj-mptomatic medication prolonps the 
condition and is hazardous to life. 

.Amebic dysenterj' must be considered 
.an endemic di.^ease which shows no 
predilection for any one area or any 
< ne cha.s.'. Its incubation period varies 
fro.m a few days to throe months, but 
uiually is one to three weeks. It must 
be con.'^idered in the differential diap- 
nosis in all ca.'jc.s of enteric infection. 

Clinically the di.'easo usuall.v is char- 
iiclerized by pastro-intestinal symp- 
toms, but in .some instances the in- 
v.c'^ion maj' be so mild that the entire 
picture is veiled. The more severe 
manifc-stations include evidences of an 
.acute or chronic ulcerative process in 
the larpo bowel. 

The on.'^et of the disease vnrie.s. In 
per cent of the l,2!.u case.s here re- 
ported, the on.'-et w.as abrupt with 
sjmptom.s other than diarrhea or ab- 
dominal pain. Fever .and vomitinp with 
aMn.minal pain localized in the ripht 
lower quadrant, and accompanied by 
tr ndemess and ripidity often .'erved to 
limit attention to the appendix. Ap- 
pemb'ctomy in these crises requited in 
death in tl per cent of thirty-two 
carej. Rectal distres* with bloody 


stools resulted in the diapnosis of 
hemorrhoids. Other cases were diap- 
nosed malipnancy because of the weak- 
ness, mild diarrhea and blood in the 
stools with a mass in the repion of the 
cecum or colon on examination. Fever 
was found to be present in seventy per 
cent of the severer infections. 

The errors in diapnosis were usually 
the acceptance of a nonetiolopic diap- 
nosis such as colitis or “dysentery.” In 
fatal cases the erroneous diapnosc.s in 
order of frequency were malipnancy, 
appendicitis, appendiceal abscess, sep- 
sis in or near the pall bladder and in 
one case, hemorrhoids. 

In the total scries of 1,409 Chicapo 
cases there were 98 deaths. The hiphest 
fatality rate beinp in the nonhotel 
cases which had propressed for months 
or years. In no instance is it known 
that a fatality rc.sulted where an early 
diapnosis was made and specific 
therapy was used. 

Tile diapnosis of amebic dysentery' 
depends upon a more persistent effort 
to arrive at an etiolopical diapnosis of 
all diarrheal diseases, and the recopni- 
tion of the fact that it is widespread 
in the United States and that its 
clinical manifestations vary widely. 

Francis D. Murphy, Milwaukee. 

Kirk, Robert C. 

The Talcata-Ara Test and Its De- 
lation to Cirrhosis of the Liver. 
J. A. iff. A.. Vol 107, pp. ISSh- 
1SS7, Oct . 2 i, lose. 

Clinicians everywhere are anxious 
for a liver function test which is of 
definite dinpnostic value. Bccau.so of 
this, this investipation of the Takata- 
Ara test was carried out. 

This reaction was oripinally used by 
Takata to difTcrentiate lobar from 
broncho-pneumonia. It is based upon 
the fact that when fluid from the che.st 
of a patient with lobar pneumonia is 
added to a solution of sodium carbon- 
ate, mercury bichloride and acid fusb- 
sin, n precipitate of mcrcurv oxysol 
occurs. This is believed to be due to 
a decreased stability of the scrum pro- 
teins produced by an increa-^e in the 
plobulin fraction. Later Takata and 
Ara used it in differentiatinp syphilitic 
and mininpitic central nervous sy.stem 
disease. 

Jeylcr recopnized the fact that a nro- 
lein shift in the blood was not ncculiar 
tr lob.sr pneumonia, but also wa.s 
pre.'cnt in liver disease. He found that 
the test Wiis positive in all advanced 
ca'cs of cirrhosis and usually nepative 
in all other diseases. 

The method used was as follows: to 
a nine-tenths per cent solution of 
sodium chloride the patient’s scrum 
was added and many dilutions made, 
v.sryinp from 1:2 to 1:C1. To these 
dilutions 0.25 c.c. of a ten per cent 
.'olution of sodium c.arhonate was 
added, followed by 0.15 c.c. of a five- 


tenths per cent mercury bichloriile. 
The tube.s were shaken and read in 
five minutes and apain in twenty-four 
hours. A pearly fiacculcnt precipiiate 
fillinp at least one-fourth of any tube 
and a definite precipitate in any of the 
first four tube.s was considered positive, 
all others nepative. 

Of lOG patients on whom the test 
was used, the followinp results were 
obtained. Cirrho.sis of liver, 1.5 were 
positive and G were negative. Five of 
the fifteen positives were confirmed at 
autopsy. Conpe-stive heart failure, 7 
were positive and 7 were negative, four 
of each showing the presence or ab- 
sence . of liver damage at autopsy. 
Hepatitis, 2 were positive and 3 were 
negative; cholecystitis, 3 were nega- 
tive; liver malipnancy, 3 were positive 
and 2 were negative; abscess of liver, 
one was nepative; congenital hemolytic 
jaundice', 2 were po.sitive and 2 were 
nepative; leukemia, one was positive 
and one was negative; tuberculo.sis, two 
were positive and two were nepative; 
lobar pneumonia, one was positive and 
four negative; hyperthyroidi.sm, four 
were negative; and normal livers 
showed C positive and 32 negative reac- 
tions. 

The rationale of the tost i.s not well 
understood, but the author comes to 
the conclusion that it is not diapno.slic 
of c)rrho.si.s of the liver, and that any 
disease which causes an elevation of 
the globulin level is likely to produce a 
positive reaction. 

Francis D. Murphy, Jlilwaukeo. 

Goldman, Leon. 

Gross Hemorrhage from Vepfie 
Ulcer. J. A. lil. A., 107:teS7, No- 
vember 7, lose. 

Many physicians do not appreciate 
the potential dangers of bleeding from 
a peptic ulcer. Of 349 patients enter- 
ing the San Franci.sco Hospital be- 
cause of gross hemorrhage, 15 per cent 
died from hemorrhage or associated 
conditions: pei-foration of the ulcer, 
pneumonia, cerebral or cardiac throm- 
bosis. 

Ulcers of the stomach heal more 
readil.v than tho.oe of the duodenum, 
which bleed more readily. Fatal hemor- 
rhage is usually caused hv erosion of a 
large arterj'. Arieriosclerosis is an 
important influence on the incidence 
and mortality. 

Recurrence of ulcer symptoms i)re- 
ccfles hemorrhage. Nausea, vomiting 
of blood, tarry stools, fainting and 
shock occur. The blood pressure is an 
early guide to the severity of the 
hemorrhage. The patient’s ace and the 
presence of artcrio.sclerosis are impor- 
t.mt progno.stie factor.s. The mortality 
has been reported high — from 14.5 per 
cent to 58 per cent. 

In this study the mortality rate of 
patients with ulcer was 17 per cent, in- 
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creasing in direct proportion with the 
ape of the patient. The average age 
of the patients who died was 54, and 
the greatest incidence was between 40 
and 70. VO.C per cent shov/ed evidences 
of arteriosclerosis. There was an ab- 
rupt rise in mortality after the second 
hemorrhage, showing that the nicer 
was intractable to medical treatment 
and that surgery was indicated. 

The plan of treatment was as fol- 
lows: (1) absolute rest, (2) morphine 
to insure mental and physical rest, (3) 
frequent determination of blood pres- 
sure, hemoglobin, and red blood cells, 
(4) nothing by month except alkaline 
powders, (6) no intravenous fluid ex- 
cept blood for several days, (G) blood 
transfusions, (7) coagulants and as- 
tringents have little effect, (8) gastric 
lavage only if there is an accumulation 
of blood clots. If the patient fails to 
respond to medical treatment early 
surgery is indicated. 

Francis D. Murphy, hlilwaukee. 

Eustebman, George B. 

Diagnostic Aspects of Roentgen- 
ologicaily Negative Gastric Dis- 
orders. J. A. M. A., 107:HSS, 
Oct. 31, 193C. 

A negative roentgenologic report of 
the digestive tract, if skillfully done, 
eliminates ulcer of the stomach and 
duodenum, gastric carcinoma, pyloric 
and duodenal obstruction, duodenal 
lesions, and deformities caused by ad- 
hesions. These roentgenologically posi- 
tive disorders cause about 1/S of the 
cases of chronic dyspepsia at the Mayo 
Clinic. The roentgenologically nega- 
tive diseases are classified as follows: 

(1) Unrecognized roentgenologically 
positive gastric disorders. Gastric and 
duodenal ulcers and small carcinoma- 
tous ulcers may easily escape detection 
or be impossible to detect. Gastritis 
and diaphragmatic hernias are also 
verj’ easy to miss in examination. 

(2) Roentgenologically negative dis- 
orders of the stomach itself. This 
group includes the functional disturb- 
ances or neuroses, habit dyspepsias, 
constitutional inadequacy, some forms 
of gastritis, and gastric allergj'. Neur- 
oses are the most common, accounting 
for % of the “stomach trouble” at the 
clinic. Some features which character- 
ize gastric neuroses are: (1) long 
duration without complications, (2) 
symptoms variable in degree and loca- 
tion and frequently continuous, (3) 
lack of sequence characteristic of 
organic lesions, (4) diffuse pain, (5) 
symptoms lacking at night, (6) dis- 
orders following emotional stress, (7) 
physical disability out of proportion to 
the severity of the complaint, (8) other 
crndcnce of psychoneurosis or hysteria. 

A personal or family history of 
a.'=thma, hay fever, uticaria or eczema 
makes allergic disease a possibility. 


The disturbance here is a spasm of the 
.smooth musculature. 

(3) Gastric disturbances resulting 
from disease of the abdominal viscera 
other than the stomach itself. 1/3 to 
2/5 of the gastric disorders have their 
origin in the gall bladder, appendix, 
pancreas, liver, small bowel, colon, or 
such conditions as epigastric hernia or 
helminthiasis. Cholecystitis is the 
most common. Diseased appendix is 
not as important as formerly consid- 
ered. Liver disease is diagnosed by 


icterus or anasarca or by hepatic func- 
tion tests and roentgenographic ex- 
amination of the esophagus. The pain 
due to pancreatitis is very hard to 
diagnose and distinguish from per- 
forating ulcer, cholecystitis, diaphrag- 
matic hernia, renal and colonic lesions, 
sciatica and lumbago, but increased 
activity of serum lipase is an efficient 
test for pancreatitis. Intestinal dis- 
orders must be diagnosed by inquiries 
into the past history if the pain is at 
the umbilical level or lower. Addison’s 


cSm&otlt jLaxciUoit 

NATURAL MOVEMENT -- NO LEAKAGE 



(The Alkaline Mineral Oil Laxative) 

The administration of Genuine Phillips' Milk of Magnesia 
and pure mineral oil in this creamy, palatable homogeneous 
emulsion supplies the need for a satisfactory method of correc- 
ting constipation and hyperacidity. 

Usual Dose: 1 to 2 tablespoonfuls before breakfast and at 
bedtime. 

Supplied in 8-oz., 16-oz., and 32-oz. bottles. 

Samples to Physicians on Request. 

THE CHAS. H. PHILLIPS CHEMICAL CO. 

1 70 Varick Street ^ y 




950 


American Journal op Digestive Diseases and Nutrition 


disease, intestinal parasites, tubercu- 
lous peritonitis, retroperitoneal adeno- 
pathy, and disease of the lower thoracic 
vertebrae must also be excluded 

(4) Gastric disturbances resulting 
fiom disease remote from the abdom- 
inal organs Disease of the circulatory, 
pulmonary, nervous, or urinarj- sys- 
tems may give rise to gastric symp- 
toms and must be carefully considered. 
Endocrine disfunction, deficiency dis- 
eases (such as pernicious anemia) and 
toxic states are often important fac- 
tors. Gastric disturbances are seldom 
the onl> manifestations of these dis- 


orders and careful laboratory investi- 
gation will usually reveal the true 
nature of the underlying cause. 

Francis D. Murphy, Milwaukee. 

Jordan, Sara M. 

A Review of the Gastric Ulcer 
Problem. J. A. it/. A., 107:1451, 
Oct. 31, lose. 

119 cases in which a diagnosis of 
gastric ulcer was made on a leasonable 
basis were studied. The following ques- 
tions aiise in the treatment of gastric 
ulcer: 
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(1) Is the visualized lesion actually 
oiganic? Spasm, adhesions, cicatriza- 
tion of an old lesion, and a loop of 
small intestine may be confusing since 
they may dcfoim the contour of the 
stomach. Exploratory laparatomy is 
sometimes neccssarj- to make the cor- 
rect diagnosis but usually repeated 
fluoroscopic examinations with spot 
films and trial observations and treat- 
ment checked by radiological examina- 
tions are sufficient. 

(2) Is it benign or malignant? The 
history is often not reliable. If the 
duration has been short and the sjmip- 
toms not compatible with those of ulcer, 
malignancy is probable. A recent 
change in sjuiiptoms, absence of food 
relief, and frequency of vomiting and 
loss of appetite and weight without ob- 
struction indicate malignancy. Analy- 
sis of the gastric contents is important 
because there is usually free hydro- 
chloric acid with an ulcer and achlor- 
hydria with cancer. Occult blood in 
the stools points toward carcinoma, but 
this test must bo made carefully and 
over a long period of time. A healed 
lesion is not malignant. Prepyloric 
and posterior wall lesions heal slowly 
and tend to become malignant. In any 
doubtful case trial treatment should be 
given to determine reaction and a care- 
ful follow-up made. 

(3) Is it hcalable by medical treat- 
ment or would surgical treatment be a 
more adequate insurance against recur- 
rence or malignant degeneration? 
Operation should be done if there is 
suspected malignancy or if recurrence 
might lead to future malignancy. Un- 
controllable distress is a surgical indi- 
cation, but this rarely occurs except in 
a posterior wall lesion penetrating the 
pancreas. Surgical treatment is con- 
sidered greater security against malig- 
nancy, but adequate follow-up evidence 
is not yet available. 

(4) Is it necessary to guard against 
recurrence of the gastric ulcer as if it 
were distal to the pyloric sphincter? 
If patients who have had a gastric 
ulcer continue to live an "ulcer life” 
they are less prone to recurrences than 
those who consider themselves ulcer- 
pi oof. It is necessary to eat carefully, 
abstain from smoking or drinking and 
•Tvoid fatigue and worry. 

Francis D. Murphy, Milwaukee. 
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Boles, Bussell S., and Cimik, Jefetb- 

SON II. 

The Role of Alcohol in Cirrhosis 
of the Liver. J. A. M. A., Vol. 107, 
pp. 1200-1203, Oct. 10, lose. 

Cirrhosis of the liver is a fairly com- 
mon chronic disease, presenting in its 
later stages a well recognized clinical 
.and pathologic picture. In its early 
stages the clinical diagnosis is seldom 
evident and is based more on presump- 
tion than on fact. 

The etiology of the condition is not 
Imown, but is believed to bo due to 
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various toxic agents, which cause a de- 
struction of liver cells and a prolifera- 
tion of connective tissue with ultimate 
fibrosis of the organ. Alcohol has for 
many years been considered the etiolo- 
gic agent together with such conditions 
as syphilis, tuberculosis, diabetes, and 
acute infections. 

Lately the status of alcohol as the 
etiologic agent has been disputed. Be- 
cause of this, 4000 autopsies were 
studied from March, 1933 tol935, with 
especial reference to histologic evidence 
of cirrhosis in these cases, and the age, 
sex and race of the individuals. The 
relationship which alcohol, acute infec- 
tions, syphilis, diabetes and tubercu- 
losis bore to the disease was also 
studied. 

Following their observations the 
authors present the folloiving classifi- 
cations as more accurate and descrip- 
tive: 

1. Circulatory — occurring in cases of 
prolonged circulatory failure incident 
to advanced myocardial degeneration 
with red atrophy of the liver. 

2. Degenerative — occurring as a re- 
sult of degeneration and necrosis of 
liver cells and proliferation of fibrous 
tissue and bile ducts. This type is be- 
lieved to be due to alcohol and other 
toxic agents. 

3. Infectious — a low grade infection 
producing fibrous tissue in the peri- 
portal spaces. 

4. Obstructive — ^believed to be due to 
an obstruction of the bile fiow with in- 
creased fibrous tissue and bile duct 
proliferation. 

5. Pigment — ^the deposition of abnor- 
mal pigment resulting in a histologic 
picture similar to the obstructive type. 

The cases were grouped as follows; 
1. All those regardless of history that 
presented definite or questionable histo- 
logic evidence of cirrhosis. 2. All cases 
in which the clinical history stated that 
the patient was addicted to alcohol. 3. 
Cases in which the liver weighed more 
than 2000 grams except in conditions 
not related to this study. 

In the first group there were 243 
cases or six per cent. Most of these 
were males, and only 84 or 35 per cent 
gave a history of alcoholism. Of all 
these cases only two were observed in 
children. Of this group 62 per cent 
were of the portal type and 70 per cent 
of these did not present any history of 
alcoholism; 34 cases were of the fatty 
type and 80 per cent of these had an 
alcoholic history; 33 cases were of the 
cardiac type of cirrhosis and 85 per 
cent of these were nonalcoholic; 18 
cases of the infectious type with no 
alcoholic history; 8 cases of biliary cir- 
rhosis of which BO per cent were alco- 
holics. In all the cases no case of 
pigment cirrhosis was observed. 

The 4000 cases were further studied 
to determine how many with an alco- 
holic history showed definite evidence 


of cirrhosis. Of 228 cases with an alco- 
holic history 24 per cent showed defi- 
nite cirrhosis and 13 per cent showed 
fatty metamorphosis. 

Of those cases in which the liver 
weighed over 2000 grams there wmre 
151, seventy-five of which were alco- 
holic and seventy-six nonalcoholic. Of 
the alcoholic, 40 per cent had portal 
cirrhosis and eight cases showed fatty 
degeneration. Of the nonalcoholic, 39 
per cent had portal cirrhosis and six 
cases showed fatty degeneration. 


Concerning other etiological factors, 
31 per cent gave a history of acute in- 
fections; 9 per cent had active pulmon- 
ary tuberculosis, 11 per cent had syph- 
ilis and diabetes was present in 
thirteen of the cases. 

The above results indicate that cir- 
rhosis is not caused by any one of the 
indicated agents. The author further 
believes that the term alcoholic cir- 
rhosis be abandoned because the lesion 
occurs under a variety of conditions. 

Francis D. Murphy, Milwaukee. 
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White, C. S., and Collins, J. L. 

Acute Mesenteric Adenitis. J. A. M. 
A., Vol. 107, pp. 1023-1025, Sept. 2G, 
1030. 

-Acute mesenteric adenitis has not been 
recognized by many as a distinct medical 
or surprical entity. The author has had 
sixteen cases durinj: the years and 

1935 which presented a history and symp- 
tomatology' resembling that of appendi- 
citis. At operation none of these cases 
presenteil the pathological findings of acute 
appendicitis. The outstanding patholo- 


gical finding was an enlargement of the 
glands in the distal three feet of the 
mesentery of the small intestine, together 
with a small amount of peritoneal exudate 
and a moderate congestion of the cecum 
and small intestine. 

The condition is characterized clinically 
by an onset of abdominal pain without 
previous history of any infection. This 
pain is generalized but more intense in 
the lower abdomen. The temperature is 
usually about 102 to 103 degrees Fahren- 
heit with pulse and respirations corres- 
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ponding. Constipation is usually pres- 
ent, together with nausea, but vomiting 
only until the contents of the stomach 
are emptied. 

Physical examination reveals a 
moderately distended abdomen with 
tenderness in the lower abdomen. The 
white count usually is between 8,000 
and 14,000. 

The etiology of the condition is not 
known, some men believing it to be 
tuberculous in n.aturo and others that 
it is due to some intestinal disorder. 
The author suggests the possibility 
that it may be due to a virus, such as 
is believed to cause poliomyelitis or in- 
fluenza. Sometimes the differential 
diagnosis between this condition and 
genuine acute appendicitis is very diffi- 
cult or impossible. The higher fever, 
the general malaise before onset of 
pain as seen in the cases of adenitis at 
times may be helpful. 

Francis D. Murphy, Milwaukee. 
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Taylor, Frederick. 

"The Acute Gall Bladder." S. G. 

O., eS:20S-S07, Sept., 1036. 

This comprehensive and convincing 
article offers further argument for the 
increasingly popular prompt surgical 
treatment of acute gall bladder dis- 
ease. The classification of the cases 
into acute edematous, acute suppura- 
tive, and acute gangrenous, is entirely 
a pathological one. In considering the 
usual signs and symptoms, such a dif- 
ferentiation, clinically, is impractical, 
the most outstanding variance being 
seen in the total white count which 
averaged, respectively, 12,600, 16,200 
and 20,000, with some definite overlap- 
ping. The underlying lesion in the 
acute gall bladder is a vascular one 
upon which an inflammatoiy or infec- 
tious process may be superimposed. 
The usual symptoms are discussed and 
the observations made that all the sippis 
and symptoms need not be present to 
make the clinical diagnosis of an acute 
gall bladder. 

The mortality an-Tly-sis of operated 
cases is of greatest interest and im- 
portance. Patients operated upon 
within 48 hours and those two to five 
days after the acute onset showwl ap- 
l>roximatoly the same mortality, five 
per cent. Those operated upon five 
days or more after the acute onset 
showed a mortality of twenty-three per 
cent. When it is realized that these 
time intervals apply to the date of on- 
set and not to the date of ndmis.sion to 
the hospital, it will be seen that rather 
prompt surgical treatment is usually 
indicated. In ail instances, however, 
time must be allowed for the preopera- 
tivc intravenous glucose and fluid ad- 
ministration. Since over 00 per cent 
of the cases coming to operation .show 
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adequate to arrest completely all prog- 
ress of the cord degeneration. 

Adequate doses of solutions' of liver 
extract can be conveniently given by 
• Of paramount importance in the parcnteral injection. For this purpose 
treatment of pernicious anemia is the foUmvdng preparations arc offered: 

administration of adequate antianemic Solution Liver Extract Concentrated, 
material, such as is contained in liver, Lilly ' — Supplied in 10-cc. mbber-stop- 

to restore hemoglobin and red blood pered ampoules and in packages of four 
cell levels. 3-cc. rubber-stoppered ampoules. 

In cases ^rhere there is e^ddence that Solution Liver Extract, Lilly — Sup- 
subacute combined degeneration of the plied in 10-cc. rubber-stoppered am- 
spinal cord is present, therapy must be poules. 

ELI LILLY m COMPANY 

Principal Offices and Laboratories, Indianapolis, Indiana, U. S. A. 
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stones in either the pall bladder or 
cystic duct, and since the majority of 
the patients have had previous sjanp- 
toms, operation is, of course, the indi- 
cated treatment. The burden of proof 
rests upon those who advocate wailing 
for the acutely inflamed viscus to 
“cool” — during which time gangrene, 
perforation, extracholecystic abscesses 
or peritonitis may occur and the mor- 
tality rate greatly increase. 

J. DufTy Hancock, Louisville. 


EXPERIMENTAL PHYSIOLOGy 

McGovern, P. H. 

Primary Tularemic Ulcers in the 
Pharynx. J. A. Jf. A., 10T:1C20, 
Ji, IPSO. 

The author presents the case of a 
woman, aged 32, married, who entered 
the hospital because of an e.xtreme sore 
throat of twelve days duration. The 
onset had been sudden with chills and 
fever. It was later learned that she 
had picked ticks from her pet dog one 


week previous to the onset of the dis- 
ease. Physical e.vamination revealed a 
large confluent ulceration of the pos- 
terior wall of the pharj-nx. The cervi- 
cal glands were bilaterally large and 
tender. The temperature was 102.4* 
F. on admission. The urine was normal. 
The white blood cell count was 21,000 
with a marked .shift to the left. Cul- 
tures were negative for diphtheria. A 
diagnosis of Vincent’s angina was 
made and treated with arsphenamines 
and antimony and potassium tartrate 
with no results. The throat was 
sprayed with one per cent mercuro- 
chrome with marked relief of the symp- 
toms. Because of the unusual course 
of the case agglutinations for typhoid 
tularemia, typhus, and undulant fever 
were done. The first report showed a 
four plus agglutination against Bru- 
cella abortus in a dilution 1:320 and 
two plus in 1:1280. K one plus agglu- 
tination- was found against the B. 
tularense in a dilution of 1:040. Six 
days later the B. tularense agglutina- 
tion was four plus in a dilution of 
1:1280 and the Brucella abortus ag- 
glutination was three plus in a 1:20 
dilution. The U.S.P.H.S. found an ag- 
glutination for B. tularense in dilution 
of 1:2500 and 1:5120. The patient was 
afibrilo two days after admission and 
was discharged six days later. Two 
months later she was in excellent 
health. 

Francis D. Murphy, Milwaukee. 
Goldman, L. 

Gross Hemorrhage from Peptic 

Ulcer. J. A. M. A., 107:1537, Nov. 

7, lose. 

Hemorrhage from peptic ulcer is 
considered by many physicians to be a 
comparatively rare cause of death. The 
record of pathologists, corners, and 
lai'ge city hospitals, however, do not 
confirm this idea. 

At the San Francisco Hospital, of 
the 1,025 entries of 890 patients with 
peptic ulcer 348 or 38 per cent entered 
because of gross hemorrhage from a 
peptic ulcer. Of these 11.1 per cent 
died of exsanguination, while an addi- 
tional 4.9 per cent died of conditions 
associated with the bleeding. 

An ulcer which causes gross hemor- 
rhage is necessarily active and pro- 
gressive. If it is in the posterior wall 
of the duodenum and invades the retro- 
duodenal and pancreatic tissue an in- 
flammatory process is set up with the 
formation of adhesions which hold the 
ulcer open. The vessel most frcuuentl.v 
involved in fatal cases is the superior 
pancreaticoduodenal or one of the 
ccionary vc'^sels of the lesser curvature 
of the stomach. 

The symptom may appear suddenly 
in a patient with or without an ulcer 
history. The first symptom usu.ally is 
nausea, followed by vomiting of blood. 








To Gastro-Enteroiogists 


two new products deserving of 
your careful clinical consideration. 
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SUBENON 

for Arthritis 

Two and one-hnlf years have been 
spent in elevating the eflicienc.v of 
this drug in all stages of every type 
of this disease. Now is the time to 
use thi.s .VATU method of attack on 
this age-old .scourge. 


PARAMON 

for Analgesia 

No drug seems more de.sirnble than a 
non-toxic analgesic which may be ad- 
ministered as often and in as Large a 
dose as may be found necessary to 
give relief. 

Will safely replace amidopyrine, 
barbiturates, acetyl-salicylic acid and 
similar drugs with no reactions. 


Write tu ns today for information about thrse nor 
ajid ■nsefid product.^. 


SEYDEL CHEMICAL' CO. 

155 HALLADAY ST. JERSEY CITY, N.J. 




When Acidosis Complicates Disease 

Supporting the alkali rc.scr\c has become a routine measure in diseases char- 
actcri7cd by acidosis. For this purjiosc, Alka-Zanc is extensively used because it 
supplies the four bases of which the rcsers'c is essentially composed; sodium, 
potassium, calcium, tnagnesium. These arc made available to the organism in 
the form of carbonates, citrates and pbosphates. Alka-Zanc contains no tar- 
trates, lactates, or sulphates, and no sodium chloride. It is a convenient and 
erticient way to prescribe alkalizing medication that is palatable and easy to take. 

Alha-^aiic is supplied itt V/z, •/ and 8 ounce bottles. Trial supply scut on request, 

ALKA-ZANE 
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The Ktools may or may not be tarry. This 
may bo followed by shock if the hemorrhafre 
is severe enouRh. 

The percentaRc of cases of peptic ulcer 
which develop hcmorrhnRC varies Rreatly. 
Various clinic.s find that from 19 to 31 per 
cent of the hospital cases develop hemor- 
rhaRe and 10 per cent if outpatients are in- 
cluded. 


The mortality also varies in different 
clinics beinR between 14.5 and 58 per cent. 
At the San Francisco Hospital the mor- 
tality, when complications of hemorrhage 
are included is 15 per cent. Two of the 
patients included in this series developed 
perforation after the hemorrhage. Most of 
these cases with hemorrhage were between 
40 and 70 years, the average age being 64 
years. 




Synergistic actip 



e SOUND TEETH 

• IMPROVED APPETITE 

• ROBUST HEALTH 


CALCIUM and VITAMIN C 
are the main ingredients of 

CAL-C-MALT "ROCHE" 


Frequently prescribed in coses in which in two average size oranges, 
the vitomin-C reserve needs building Cal-C-Malt, moreover, is on effective 
up to resist infection. Each dose con- nutritive tonic, increasing appetite and 
toms 50 mg of vitamin C 'Roche, as facilitating a much-needed gain in 
much of this vitamin as is contained v/eight in run-down patients. 

MIX CAL-C-MALT WITH MILK 
IT MAKES A DELICIOUS, HEALTHFUL DRINK 

to odd 'lon -o dicdcu's Dhosnhato and viiomin C, Cot-C-MaU contains vitomin B (the 
oDpo'i'c V ‘oni'n) Old d os'o’ic rrolt, oil combined in the finest auclity chocoloto base. 

Sjpp’^r'd **1 I? C/ 


The succes.sful treatment 
depends upon bed rest, .seda- 
tion with morphine if neces- 
sary, blood transfusion and 
the withholding of food. 
Parenteral fluids should he 
withheld for the first 2) to 
48 hours. Gastric lavage 
should be reserved from 
those patients in whom the 
stomach is distended by blood 
clots. 

Those cases who continue 
to have severe homorrhageor 
repeated hemorrhape require 
surgical intervention because 
a large vessel usually is 
eroded. The type of opera- 
tion to be performed depends 
upon the operative findings. 
The vessels are usually 
ligated and in some cases an 
anastomosis is made between 
the stomach and the jejunum. 

F. D. Murphy, Milwaukee. 

Faulev, G. B., and Ivy, 

A. C. 

"The Prevention of Post- 
operative Jejunal Ulcers 
by Diet and Fnnduscc- 
tomy: An Experimental 
Study in Dogs.” S. G. 0., 
03:717-72/,, Dee., lOSC. 

This work, all experimen- 
tal on dogs, offers some con- 
clusions that may prove to 
to be of great clinical im- 
portance. The Man n-Wil- 
liamson operation (gastro- 
jejunostomy and drainage of 
bile and pancreatic juice into 
the last 15 centimeters of the 
ileum) invariably produces 
experimental ulcers analo- 
gous ctiologically to post- 
operative jejunal ulcers in 
man. 

When this operation was 
followed by the regular stock 
diet all the dogs died of 
ulcer within 17 weeks. If in- 
stead of the regular stock 
diet a special diet high in 
nuclear substances, vitamins 
and readily assimilable car- 
bohydrates was used there 
was a marked delay in the 
development of the ulcer and 
the onset of fatal hemor- 
rhage and perforation. How- 
ever the dogs living longer 
than 20 weeks showcil an 
ulcer incidence of 90 per 
cent. 

Although the authors were 
convinced that funduscctomy 
docs not produce a perman- 
ent lowering of the gastric 
acidity the two experiments 
jui-t de.scribcd were tried 
again on dogs which had 
been fundusectomired several 
weeks before a Mann-Wil- 
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The Problem 

To Change a Constipated Stool to a Normal 
Stool Without Harmful Catharsis 

AXIOM-a good drainage (normal ) stool constipated 
stool -^ 70^ water* 

ARGUMENT—l. Constipated stools lack 1Q% water 
2. Mucilosc takes up S0?o volumes water 

SOLUTION — Constipated stool -f(Mucilosc-f Water)** 
good drainage (normal) stool 

Q. H, D. — Coi/sl/paf/oji corrected 

MUCILOSE 

is a hemiccliulose (vegetable gum) prepared by 
a special process from the Plantago locflingii. 

*OcIuoci/. A. W.. Oclgocf/, P. A. and Wittekind, J., Am. J. 
of Dig. Dis. Nutr., Vol. 3, p. 5d9, Oct. 1936. 

**Jngcstcd water and »ot water witlidrawn from intestinal 
mucosa. 

FREDERICK STEARNS & COMPANY 

DETTtOIT NEW YORK KANSAS CITY SAN FRANCISCO 
WINDSOR, ONTARIO SYDNEY, AUSTRALIA 


rnr.nr.KKiK sthaiiks sc c.ompany 

Detroit, .'Jicl)i;;.-»n 

Pk-.isc tcml nic a supply oTAtucifose for clim'c.il test. 
Dr. 

Aift/ren 

O'/V- . . Stale 
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the buffered Neutral 
Antacid - Neutralizing 
without Alkalosis 

Tri-Ciilsate neutralizes uastric HCI, 
\ot does not stimulate gastric secre- 
tion or alkalize the stomach contents. 
The buiTering effect of its end salts 
protects against a harmful alkalosis. 

Tri-Calsate is non-to.\'ic, non-irrita- 
ting. palatable and ECONOMICAL. 
The quantity in the large size bottle 
ha« been increased from IG to 18 oz. 
at no increase in price, making in 
eilcct a ten per cent reduction in 
price to the patient. 

Available on prescription at your 
pharmacy or direct in 4-oz. and 18- 
oz. bottles. 


AvoidiThe 
Vicious Circle 
Of Alkali 
Neutralization 


Ji'rifr for trial 
rvpphj 
UtrTaixirc. 

F. H. PAXTON & SONS, 

IHCOBPOPATED 

Afatafactaring Pharmaegatieat Chgmhit 

*49 E. Ohio Sl Chicago, 1 1. 



liamson operation was done. Ulcer for- 
mation was observed in only three of 
eleven animals -where there was fun- 
dusectomy, Mann-Williamson operation 
and regular stock diet. Of the thirteen 
animals having fundusectomy, Jlann- 
tVilliamson operation and special diet 
none developed an ulcer although six 
lived longer than two years. 

While there was not a great decrease 
in the total amount of acid in fundusec- 
tomized dogs one very interesting find- 
ing was observed. The average amount 
of gastric content at the end of four 
hours was only 40 per cent of that 
present in dogs where fundusectomy 
had not been done — in other -words, the 
acid available for prolonged irritation 
of the jejunum was definitely less. This 
explanation may he of considerable 
significance. 

J. Duffy Hancock, Louisville. 

Montgomery, M. P., and Stuart, J. S. 
Studies on Secretion of Oral and 
Pharyngeal Mucous. Amcr. Jour. 
Phys., 115, No. S, May, IDSC. 

Studies were made on oral mucous 
and pharjTigcal glands in regard to re- 
sponse to various stimuli, reflex re- 
sponse, and reaction to drugs; as com- 
pared to the salivary glands. Secretory 
response was estimated by direct ob- 
scn'ation of the glands and by collec- 
tion of oral and pharyngeal secretion 
after eliminating the salivary supply, 
by moans of esophageal fistulac. The 
mucous glands were observed to re- 
spond to nerve and drug stimulation 
in the same manner as the salivary 
glands. They do not secrete continu- 
ously, but only in response to condi- 
tioned and unconditioned refie.ves. The 
raucous gland appear more responsive 
to mcchanic.al stimulac than salivary 
glands. With exception of acid the 
mucous glands have a lower threshold 
of stimulation to taste and olfacloiy 
stimulac than the s.alivary glands. The 
mucous glands are less effected by 
water deprivation than the salivary 
glands as regards secretory rate. 

I. S. Cherry, Chicago. 

NUTRITION 

SnanLEY, J. L. 

The Effect of Diets nnd Various 
Suhstanees on the Vitamin C Con- 
tent of Some Organs of the Rat. 
Aver. Jour. Phys., 1 1C, No. 2, i',C- 
155. 

Experimcnt.al study on rats was un- 
dertaken to obtain further data on the 
site of synthesis in the body of ascorbic 
acid and on the nature of its precur- 
.snrs. R.ats -were placed on various 
diets nnd after periods of time sacri- 
ficed and the organs analized for as- 
corbic acid by titration with indophenol 
indicator. The author found that under 
all conditions of diet the rats verc able 
to sjnthcsire their o-ivn v itnmin C, how- 


ever on vitamin B free diet the content 
of the organs in ascorbic acid wa.s 
markedly reduced. Of the organs cap- 
able of synthesizing ascorbic acid only 
the liver nnd gut need be considered, 
their relative ability to form ascorbic 
acid apparently depending to some ex- 
tent on the precursor in the diet, as 
shown by the relative concentrations of 
this vitamin in the organs. The vitamin 
C content of organs is decreased by 
nitrophenol, desiccated thjwoid, and 
sodium fluoride and thyroid gland 
simultaneously administered in sub- 
minimal dosages. Vitamin C content 
of the liver is lowered by cincophen or 
ether administration. That the gut is 
the site of formation of ascorbic acid is 
suggested by the author because that 
substance is still .sjmthesized in ap- 
preciable amounts after degenerative 
changes, nnd presumably disarrange- 
ment of hepatic function has been 
brought about by exposure to carbon- 
tetrachloride vapor. 

I. S. Cherry, Chicago. 

Cl.ARKE, M. F., BASSIN, A. L., AND 

Smith, A. H. 

Skeletal Changes Due to Low In- 
organic Salt Diet. Amcr. Jour. 
Phys., 115, No. S, 555-55.1, May, 
1935. 

Studies on bone of rats fed on low 
salt diets for various periods were un- 
dertaken to show relative variations in 
ash and fat free organic residues, mois- 
ture content and dimensions, between 
these and control rats qualifying in 
ago, weight and caloric intake; nnd to 
correlate those if possible with break- 
ing strength of the bone. Studies vore 
continued further to determine if, on 
the exhibition of salt in the diet the 
bones of the deficient animals could ap- 
proximate that of the controls. In 
these animals it was found that body 
weight ceased, but the long bones con- 
tinued to increase slowly in length. 
The ash docrensed and the moisture 
content of the bone increased during 
the salt free period. The proportion 
between ash nnd fat nnd moisture free 
organic residue became markedly dis- 
torted from that of the controls. Be- 
covery on resuming salt -\vas noted, but 
the percentage of moisture and ash as 
well ns measurements failed to reach 
the age control values. Bre.oking 
strength appeared to depend more on 
structure as reflected in the size, rather 
than on the relative mineral content. 

I. S. Cherry, Chicago. 

THERAPEUTICS 

Eads, John T. 

The Use of Histidine Hydrochlo- 
ride (Larostidin) in the Treatment 
of Peptic Ulcer. Ann. Int. Med., 
X, pp. 535-511, Nov., 1935. 

This report deals \\ith 85 cases of 
peptic ulcer (77 duodenal and 8 gastric 
ulcer) which have been treated with 
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CCIPITAL NEURALGIA 

CHIEF COMPLAINT: I*aro\ygm:il pain with free inton-als; tenflcr- 
ncsiSf)f neck toward right car. 

HISTORY: Frcciiicnl colds; lack of energy; ap|)Clite poor; sleepless- 
ness, and irritability. 

PHYSICAL: Underweight; anemic; neurasthenic type. 

SYMPTOMS: Ilyjjerc.clhesia right cervical area midway betn-cen 
<icci[)iit atnl mastoid process. 

DIAGNOSIS: Occipital neuralgia caused by exposure or infection. 
TREATMENT: (Sjanptomalie) Acctanilid, 2-5 grains q. dhrs. 

Uroiiio-Si’lizcr proviilrs ,3 to 3.3 praiiis of Acctanilid, plus its syiicrpists — 
Ctiffi'inr anil Itrinnidcfl — in each teaspoonfid ilo'ic. Caffeine gently invigorates 
the mental processes. ItromidcH iiromole relaxation of ovcrwronghl nerves. 
Citrates improve tiigestioii, lent! to replenish alkaline reserve anil give to 
Ilromo-Seltrer its elTervescent palalahilily. 

Ilroino-Seltzer relieves pain effectively and economically. 

Rcqucsln for smtiplo.aad lilcralitre receive prompt consideration. 


EMERSON DRUG COMPANY • Baltimore, Md. 
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Rapid Conirol of Pain 

with 



The Specially Prepared 
Colloidal Cream of 
Aluminum Hydroxide 
for 

PEPTIC ULCER 

"Pain diKappcarod after the first 
liosc" is the slsnlficant comment of 
many clinicians in reporting their ex- 
periences nlth freamalin therapy. 

The iihllity of Oreamalin to control 
pain and pylorospasm speedily is un- 
douhtedly due to its unique astringent 
properties as well as to its rapid acid- 
fixing action. The speclai process em- 
ployed In the preparation of Creamalin 
may wi ll account for its unusual anal- 
pe.olc action. Try Creamnlin and Oh- 
s' rvc Its rapid effect on pain. 

The Creamalin Continuous Drip Treat- 
ment. Although Creamalin has yielded 
cratifying re.sult.s In thousands of cases 
of peptic ulcer when administered 
omily, cert.ain type.s of cases are more 
amenahlo to a form of treatment 
v.hcrchy diluted Creamalin is ndminis- 
t<rc<i as a contlminus drip. These cases 
include those 1) wherever a high 
nocturnal acidity rr-nders the ca.se re- 
fractory to IntermlUcnl oral treatment; 
Z) hh eding ulcers; 3) the generally re- 
frattnry type In one institution alone, 
H: <ae<’S have been treated hy the 
Crertmaiin Prip. and with one oxcep- 
llun. x-ray findings were negative in 
from seten to ten days. 

Til'- Creamalin .tiitoinatic Drip Con- 
trol. desiemed to simplify and facilitate 
th" ttdinique of continuou.s drip ad- 
ministmtlnn, now makes the whole 
tli'nipy a simple routine. Write for 
Infornintion and for materia! for clinical 
.ahiatirin. 


CLEVELAND CHEMICAL ASSOCIATES 

3616 Euclid Arenoc 
ClercUnd, Ohio 


daily intra-muscnlar injections of a 4 
per cent solution of histidine hydro- 
chloride. The number of injections 
varied from 15 to 3G with 70 cases re- 
ceiving 24 injections each. These cases 
were followed up for periods ranging 
between six and eighteen months. 

In the majority of the cases in which 
clinical improvement was manifest, it 
occurred early in the cour.=e of treat- 
ment, usually before five injections had 
been given; the poorest response occur- 
red in those having 24 or more injec- 
tions. A gain in weight, appetite, and 
sense of well-being accompanied clinical 
improvement but this tended to drop 
off during the follow-up period. 

Patients presenting evidence of ob- 
struction were not benefitted. Gastric 
ulcer patients yielded the best results 
both clinically and roentgenologically. 
Eight cases previously operated upon 
showed the quickest clinical improve- 
ment and five of these remained well 
after one year’s observation. Likewise, 
those patients in the younger group, 
with shorter histories and no compli- 
cating factors such as obstruction or 
hemorrhage appeared to respond more 
quickly and more completely to the 
treatment. 

Regarding the immediate results of 
histidine Eads could note no untoward 
reactions in any cases. Temperature, 
pulse, blood pressure and blood counts 
were unalTected. But only eight 
patients showed appreciable lessoning 
in gastric acidity. 

Eads concludes that the follow-up 
periods of from .six months to 18 
months in his 85 cases have shown that 
the favorable results obtained immedi- 
ately during the active course of treat- 
ment with histidine hydrochloride are 
not continued in from 35 per cent to 
C5 per cent of his two groups of cases. 
His review of the literature in general 
supports this conclusion. For the 
average peptic ulcer patient Eads be- 
lieves that the use of histidine alone 
offers le.vs lasting beneficial end-results 
than does the regular orthodox medical 
treatment but that it might be worth 
trying in patients refractory to other 
regimens. The promptness with which 
subjective symptoms of pain and dis- 
comfort were nllayc<l was noteworthy 
despite the failure to secure permanent 
relief. The mechanism by which histi- 
dine therapy produrc.s Ijoncfit in tho.'-c 
cases .showing immediate improvement 
is, in Ead.s’ judgment, by no means 
satisfactorily explained. 

From a .study of his own ca.ses ns 
well as from his review of the litera- 
ture, Eads believes that histidine 
hydrochloride therapy cannot supplant 
the dietary-alkaline medical treatment. 

B. B. Vincent Lyon and 

C. F. Wirt”, Jr., Philadelphia. 


ABDOMINAL SURGERY 

Shier, R. V. B. 

Large Bowel Obsinielion. S. 6. 
O., Vot. CS, No, 4, Oct., 19S0. 

Carcinoma of the large intestine, 
volvulus of the cecum or sigmoid, 
diverticulitis, and congenital or opera- 
tive adhesions are the etiologic agents 
of large bowel obstruction. Stone in 
the kidney fi'Cquently produces -symp- 
toms simulating largo bowel obstruc- 
tion. The author .bemoans the fact 
that only 16 per cent of the patients 
with large bowel obstruction consult a 
physician before it has advanced to a 
marked degree. A plea is made to treat 
the dehydrated, chronically poisoned 
patient, whose cellular structure is 
altered chemically and physiologically, 
before attacking the carcinoma. Treat 
the obstruction first, then the carci- 
noma. 

To relieve the obstruction a ccco'- 
tomy at a point removed from the 
ileocecal valve is made through a JIc- 
Burney incision. After the bowel has 
been opened irrigations per rectum arc 
started, and usually after 2-3 days 
through and through washings are 
made. The patient is fed and the toxic 
state corrected in from 10 to 14 days, 
after which the attack on the carci- 
noma may bo made. The author pre- 
fers to have the patient out of bed for 
a few days before attempting the next 
stage. 

If the hemoglobin is below C5 per 
cent a transfusion is given the night 
before, or immediately before the opera- 
tion. An operative procedure adap- 
tiible to the particular growth found is 
made, and after two weeks the patients 
are allowed to get out of bed. Two 
months elapse before the cecostomy is 
closed. 

The author feels that our next step 
forward in increasing the curability of 
carcinoma of the colon lies in getting 
the patients before the onset of partial 
obstruction. 

Nelson Percy, Chicago. 

Harkins, Henry N., Harmon, Paul 

H., AND Hudson, Jeanne E. 

Peritonitis Due to Bile and to 
Liver Autolysis. J, A- ill- ^-> 1^®^- 
JOr, pp. OiS-95.’!, Sept. 19, 1939. 

Bile peritonitis is a distinct clinical 
entity that is probably more common 
than has been realized. The ctiologj’ 
of this condition is not known, but has 
been supposed to be due to toxic action 
and anaerobic growth. The author in 
thi.s instance xvishes to advance the 
idea that secondary shock due to a de- 
crease in the volume of the circulating 
fluid is an important lethal factor in 
this condition. 

Peritonitis was produced in dogs by 
the intraperitoncal injection of ten per 
cent bile salt solution or whole gall 
bladder bile. This was followed hy a 
gradual hut profound lowering of blood 




Gastric Ulcers Heal 

Quickly. . . 
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and recurrences are less frequent when Irradiated Pet Milk is used 
in the diet. 

The reasons — Pet milk is more easily digested than ordinary milk 
less likely to cause intestinal irritation, and consequently condu- 
cive to early healing of affeaed areas. 

It is sterile — completely and surely free from baaerial life — a posi- 
tive safeguard against re-infection of healing tissues by milk. 

Further recommending it strongly for use in cases of gastro-intesti- 
nal disorders are these additional qualities: 
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Uniformly rich in calories, furnishing twice the food value 
of ordinary milk. 

Better balanced in nutritional elements than the usual milk 
and cream mixture. 

Contains whey proteins so altered in character that they do 
not readily enter the blood stream in undigested form — an 
advantage in cases of milk sensitivity. 

Enriched with vitamin D by exposure to ultra-violet rays — 
insuring more efficient utilization of calcium and phosphorus. 

Less expensive, costing the patient generally half the price 
of ordinary milk, and about one-third the price of cream. 

Samples and literature will be seat ou request. 


PET MILK COMPANY, 1446b Arcade Bldg., St. Louis, Mo. 

Please send me, free oj charge, 

□ Samples of Irradiated Pet Milk 

□ "The Story oj Irradiated Pet Milk” 


Dr._ 
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^State^ 
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pressure with a markedly lowered 
bleedinp volume. In three cases the 
hcmoplobin rose to 177, 178 and 190 
per cent respectively. There was also 
an increase in the blood non protein 
nitropen. As the peritonitis developed 
there was an enormous effusion of 
blood stained fluid into the peritoneal 
cavity. This fluid clotted spontane- 
ously and was chemically similar to 
blood plasma. 

Because of the aforementioned work 
it was thoupht that the secondary 
shock factor may be of importance in 
death due to intraperitoneal insertion 
of tissues. Experiments were there- 
fore performed with this in mind. Liver 
and muscle were placed in the peri- 
toneal cavity and subcutaneously. As 
a result of the.se experiments the fol- 
lowinp conclusions were reached. At 
least five lethal factors in c.xperiniental 
peritonitis due to bile or to implantcil 
liver may be active; (a) local irritant 
action of the foreipn substance pro- 
ducinp plasma loss and secondnrj' 
shock; (b) local damape to body tis- 
sues with absorption of toxic products 
produced; (c) action of absorbed pro- 
ducts on peneral vascular permc.ability 
furtherinp secondary .shock. 

The plasma loss and secondary shock 
seem to be of more importance in 
death than any of the other factors. 

Francis D. Murphy, Milwaukee. 

SURGERY OF THE LOWER 
COLON AND REQUM 

Kankin, Fred W. 

“Conceminff Colostomj/.” South. 

Med. Jour., 29:130-137, Feb., 1933. 

In a well illustrated article, the 
Author pives an excccdinply practical 
di.scussion of colostomy, includinp an 
intercstinp historical sketch. The in- 
dications arc two, one as a part of an 
extirpative (or palliative) procedure 
for cancer and the other os a decom- 
pressive measure for some benipn ob- 
struction such ns imperforate anus or 
some benipn inflammatory lesion such 
ns diverticulitis. The two types of 
operation now used are first, the loop 
colostomy and second, the sinple-bar- 
reled or end colostomy. Three factors 
influcncinp the subsequent comfort of 
the patient and care of the openinps 
seem important in the Author’s experi- 
ence. They arc: first, takinp all the 
slack out of the bowel so that it is 
pulled down from above ns far ns its 
mesenteric attachments will permit; 
second, brinpinp the bowel out throuph 
a small incision, usually a stab wound 
in the left proin; and third, brinpinp 
the lumen of the bowel (in a loop colos- 
tomy) entirely outside of the abdominal 
cavity. The site of the artificial anus 
may be varied, the usual locations beinp 
in the upper or middle portions of the 
low mid-line incision, at the site of the 
umbilicus which has been removed, or 


throuph a stab wound in the left proin, 
the latter location beinp favored by the 
Author. An elastic belt with a remov- 
able rubber section is preferred to any 
of the various cups, belts, etc., usually 
recommended. Sphincteric control of 
the new anus is declared to bo impracti- 
cal, the satisfactory care of the colos- 
tomy dependinp upon attention to diet 
and cleanliness of the stoma. Of preat 
importance, too, is the attitude of the 
patient — and physicians and surpeons 
arc urped to be less pessimistic in their 
discussion of this operation. It is a 
necessary procedure and one which is 
not incompatable with social and pro- 
fessional activities. 

J. Duffy Hancock, Louisville. 

Cof.i*,tR, Frederick A., and Ransom, 

Henry K. 

The One Staffe Procedure of the 
Treatment of Carcinoma of the 
Rectum. Ann. Surg., 104:4, 333, 
3 43 . 

Out of 270 cases of carcinoma of the 
rectum seen by the authors in the past 
six years, 221 accepted some kind of 
treatment. Fifty-one per cent of these 
were unsuitable for radical operation 
because of far advanced lesions or as- 
sociated diseases. Palliative colostomy 
was done in 75 cases because it is con- 
sidered of defmit value. Seventy-two 
cases wei’c treated by the one stnpe 
abdominoperineal procedure and 27 by 
the two stnpe procedure. 

To the author’s “it appeared that the 
second stupe of this operation was as 
lonp and ns dilTicuIt ns the one stnpe 
operation and the mortality of the one 
stage procedure should not be hiplior 
because of operative trauma if the 
patient could bo broupht to operation 
in as pood condition.” 

Emphasis is placed on preparation 
of the patient with weak saline purges, 
daily cnematn, bed rest most of the 
time, low residue, high caloric diet with 
high fluid intake, and blood transfusion 
if indicated for anemia. Bactropen 
(.Stcinberp) was used prcopcrativcly 
or more recently at the time of opera- 
tion. The averape period of prepara- 
tion was seven days. 

The operative procedure follows the 
method of Miles and Rankin. A long 
free end of the proximal colon allows 
early opening of the bowel without 
danger of wound infection. The excess 
bowel is removed after the wound has 
healed. A spinal anesthetic consisting 
of 80 mp. of novocaine and 20 mp. of 
pantocaine is administered. 

In spite of the fact that the prone 
position with the hips flexeil pave belter 
exposure for the perineal part of the 
procedure the authors cho.se the Sims 
position because a fall of blood pres- 
sure was too often encountered when 
the former po.sition was employed. 
Hct'iciccr’e Note; 

The que.stion of a one ftape or a two 
stage operation must bo answered by 
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palaloble colloidal suspension of bydroted 
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teaspoonful will neotrolize toToepfers reagent 
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cause gastric alkalinity, altered pH of the 
blood stream or secondary acid rise. 
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AMEUICA-K JOUKNA.L OP DIGESTIVE DISEASES AND NUTRITION 


ALL-BRAN cleanses 
like a water-softened 

SPONGE 



Kellogg’s Ai.e-Bran is tlie uatural laxative food tlinl 
prevents and relieves common constipation due to 
meals loiv in “bulk.” 

Tltis simple test shows how All-Bran functions: 
fill a glass 4/5 full of All-Bran. Pour water up to 
the brim of the glass. Soak 15 minutes, and drain off 
exrcss water. Feel the water-softened mass. It’s much 
like a .soft sponge. In fact, laboratory tests* show that 
All-Bran absorbs at least twice its weight in water. 

Vt iihin the body, this water-softened “bulk” gently 
■■-pimgc,-'’ out the system. Ali^Bran also provides 
\ itaniin B to tone iiji the intestinal tract, and iron 
for the blood. 

The “bulk” in Kellogg’s All-Bilan is much like 
ih.al in leafy vegetables. But Avith many people, the 
“bulk” in fruits and Acgctablcs is largely broken 
doun in tlic system . . . and intestinal muscles get too 
little cxerci‘-e. Gentle-acting .All-Bra.n fiber does not 
break down. So it is much more satisfactory. 

All-Bilan may be scrAcd as a cereal, or cooked into 
appcli/ing mufirns. breads, etc. It is sold by all gro- 
rci«. Made liy Kellogg in Battle Creek. 

Eat 

ALL-BRAN 

regularly for regularity 



the surgeon aa-)io does the operation. The sttrseon with 
less e.xperience will do more tAvo stage operations and the 
one stage operation will be carefully sclcctcrl. Those who 
have more experience tvill find a larger number satisfac- 
tory for the one stage procedure but CA-en among suiTtcons 
with AA'ide experience the two stage operation will still 
have a place in poor risks. Some support of this conten- 
tion may be deduced from the authors’ statement that "in 
the one stage operation the difficulties of regulating the 
colostomy are superimposed upon a patient reco\-ering 
from a severe operation.” Perhaps the removal of this 
burden Avould sAving the balance from failure to success 
in some bordering cases. 

"Wayne "W. Flora, Chicago. 

Felsen, Joseph. 

Acute and Chronic liacillary Dysentery. Amcr. Jour. 

Path., XII, 3, p. SB5, May, IBSB. 

A study based primarily upon the Jersey City epidemic 
of bacillary dysentery of 1934 is presented. The author’s 
main purpose has been (1) to stress the fact that acute 
bacillary dysentery is a systemic disease in Avhich the 
pathological lesions are caused by one or more toxins 
affecting, as Avell, extraonteric organs; that the intestine 
alone need not bear the main brunt of the infection; and 
(2) that the late manifestations of the disease hoar a very 
close relationship to non-specific ulcerative colitis. 

It is believed that the intestinal lesions in the human 
are due to the excretion of the dysentery toxin, circulating 
in the blood stream, through the bowel wall. It is believed, 
too, that the toxin may be reabsorbed and repeat the cycle. 
The terminal ileum and colon .seem to have a predilection 
for tl>e toxin as the greater lesions arc found there, 
although any portion of the bowel may be involved. An 
enteric and a ncurotropic toxin have been isolated by Oht- 
skj' and Kliglcr. Clinical evidence exists which points to 
the presence of an arthritic and a rnyelotropic toxin also# 
The frequent association of labial herpes suggests, too, 
the presence of a virus. Examinations of the spinal fluid 
and the fluid from joints ha\’e failed to shoAV the prcsonco 
of microorganisms. In the chronic type of disease Avith 
arthritis, the acute dysentery infection having long before 
subsided, the joint involvement is probably due to a strep- 
tococcus or streptococcic toxin. The enterococcus is often 
recovered from the stools and other materials. A marked 
toxic granulocytopenia is at times observed. As the bone 
marrow in tAvo cases coming to autopsy shoAVed no evi- 
dence of deficiency in granulocyte formation, it was con- 
cluded the destruction of the leucocytes took place m the 
pcriplieral blood or in the vascular sinusoids of the hone 
marroAv into which the granulocytes must migrate after 
their exlravascular formation. Therefore the toxins of li. 
dysenteriae should be considered from the standpoint of 
selectivity ns enteric, ncurotropic, arthritic, and myelo- 
tropic. The Shig.a-Kruso, Flcxncr, Hiss and Sonnc-Duval 
strains oH enter into the general picture. 

The intestinal lesion in the .acute dy.sciitcry begins as a 
definite hyperemia of the mucosa of large and small in- 
testine with moderate edema and diffu.se lymphoid hyper- 
plasia of the solitary .acuminate lymph nodules. Peyers 
patches are similarly inA-oU'ed. The goblet cells potir ou 
quantities of mucus, apparently for protection. On the 
second and third days blood oozes through the relatively 
intact epithelium. .Superficial mucosal ulceration takes 
place — the lymph nodes become larger and ecntr.al necrosis 
appears. The mild case usually docs not extend 
thi.s sLage. As the terminal ileum is severely nucctcu 
patients h.aA-c been on occa-sion operated upon for acute 
appendicitis — the mesenteric lymph nodes are then seen to 
be large, .soft and pinki.sh in color. The acute stage usually 
subsides by the end of the third week. Continuing intes- 
tinal symptoms indicate chronicity and prob.ahly second- 
ary non-specific intr.amural infection. The mucosa Weeds 
easily on examination, ulcers appear, and, as time goes 
on, the Fuhmucosa and deeper layers become involved, the 
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it's the yiiGHUM* 


#Cod liver oil was used for many years before 
the discovery that f ie therapeutic activity rested 
in the fat-soluble vitamins A and D rather than 
the oil itself. 

You may now prescribe the natural vitamin 
potency of cod liver oil, stripped of the unpleasant 
oily bulk, in a compact, palatable form — ^White’s 
Cod Liver Oil Concentrate. 

When you prescribe White’s Cod Liver Oil Con- 
centrate, you are not substituting — ^you are pro- 
viding the natural vitamin potency of cod liver oil 
devoid of the disagreeable “excess baggage.” 

Assuring Obedient Patients 

When long continued administration of a medi- 
cament is desired, full cooperation of the patient 
is necessary. Any factor which will increase 
palatability and convenience will also aid in assur- 
ing routine administration. Particularly is this 
true for the following patient types: 


The Infant — in whom the fear of the teaspoon 
has been instilled b3" parents. 

The Child — who rebels at the unpalatable fatty 
bulk of cod liver oil. 

The Convalescent — whose appetite is disturbed 
by bulky and unpleasant medication. 

The Pregnant Mother— who needs the cod 
liver oil \itamins but cannot tolerate the oily or 
fatty portion of cod liver oil. 

Patients of all ages will gladly accept the three 
economical, pleasant dosage forms of White’s Cod 
Liver Oil Concentrate. 

WHITE LABORATORIES, Inc. 
113 North 13th Street, Newark N. J, 
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cholate, the salts of conjugated colic 
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A stable dry powder; uniform in com- 
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therapeutic uses of ox-gall — in disorders 
due to faulty bile functioning. 

Bile Salts preferably to be dispensed 
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in powder. 

Offered in powder, Yi 1 oz. vials; 
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wall thickened, haustration eliminated, iiscudopolyposis 
may occur, etc. — the picture of chronic ulcerative colitis. 

Follow up studies of cases of acute bacillary dysentery 
have shown that in some patients intestinal lesions persist 
long after the dysentery organism has disappeared from 
the feces. The longest period of observation was 4 years. 
In the Jersey City epidemic 122 cases out of a total of 210 
hospitalized patients were examined 9 to 12 months after 
the acute attack; 18.8 per cent gave evidence of chronic 
ulcerative colitis. Epideraiologicnl studies revealed definite 
contact and familial incidence in non-specific ulcerative 
colitis and a geographic distribution corre.sponding to 
that of bacillary dysentery. Positive agglutination titers 
against B. dysenteriao were obtained in G2 consecutive 
cases of non-specific ulcerative colitis, in 2 of non-.spccific 
granuloma, and in 14 cases of chronic distal ileitis. Control 
studies of 300 scrums showed diagnostic titers in 4.C per 
cent. 

The laboratory diagnosis depends Upon: 1. fecal culture 
— the specific dysentery organism is often isolated only 
during the first week; 2. diagnostic fecal bacteriophage; 
and 3. agglutination titer. The second begins to appear 
in the feces and the agglutination titer to rise in the blood 
after this time. 

The character and modification of the dysentery toxins 
suggest that to be cfTcctive therapeutically, a specific 
serum must be used within the first few days when the 
major intestinal lesions occur. It should be an anti-toxin 
ofTcctivc against known toxins that have been properly 
standardized by biological methods. Active immunization 
must be directed chiefly against the secondary non-specific 
invaders. 

N. W. Jones, Portland, Oregon. 

Woolf, Montague S. 

Operations for Cancer of licctum, Amcr. Jour. Surp., 

35:1, 70-S2, Jan., 1937. 

In 1828 the first amputation of the rectum was done by 
an encircling incision around the anus, dissection close io 
the rectal wall and cutting across the- bowel. The first 
advance was to remove the coccyx and suture the anus to 
prevent sepsis. 

The first excision was planned by Sir James Paget in 
1878. In 1884 Harrison Cripps reported three cases of 
perineal excision. In 1885 Kraska removed part of the 
sacrum but preserved the sphincter and pulled the bowel 
above the excision into the sacral wound. This operation 
was used almost universally for over 20 years. 

By 1900 W. Ernest Miles was convinced that an ab- 
domino perineal operation was necessary to remove the 
wide spread invasion in rectal growths. This operation 
gives the greatest insurance against recurrence but it is 
also the operation to which most patients succumb. W. J. 
Mayo, in 1912, reduced the mortality from 36% in the 
Miles type of operation to 13.3% by doing a single barrel 
colostomy and inverting the distal sc/rment for later re- 
moval. Fatal sepsis often followed because of gangrene 
of the di.stal segment resulting from interference with its 
circulation. Coffey reported a 6% mortality with his 
quarantine drainage of the pcritonc.il space in which the 
dead segment of bowel lay. In 1916 D. Jones was able to 
remove more of the sigmoid from the perineal approach 
by freeing the sigmoid in the abdomen, being careful to 
preserve its blood supply, reconstructing the pelvic peri- 
toneum at a higher level, doing a loop colostomy, and re- 
moving the rectum and sigmoid later. His mortality was 
22%. Lockhart Mummery performs a loop colostomy then 
removes the rectum from the perineum by wide dis.section 
after removal of the coccyx. His mortality in private 
ca-'cs is 3% and in charity cases it is 14%. Lahey makes 
a single barrel colostomy in the iliac region and implants 
the distal segment in the exploratory wound. Later the 
distal opening is closed and an nbdomino perineal removal 
is done. This procedure allows for cleansing of the lower 




"Discipline is the development of the facul- 
ties by inslruclion and exercise." When 
functions such as habit lime of bowel move- 
ment arc neglected through lack of dis- 
cipline or intelligence, they require careful 
training to restore them to a normal state. 

Pctrolagar has proved to bo an agree- 
able and effective means of assisting in the 


cslabh’shmcnt of bowel discipline. Because 
Potrolagar mixes intimately with the bowel 
contents, it increases the bulk in the stool 
to a soft mass which is easily passed. 

Pctrolagar is prepared in five types — 
providing the doctor with a variation of 
treatment to suit the individual patient. 
Pctrolagar Laboratories, Inc., Chicago, HI. 
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segroent but the abdomen is entered twice. Rankin and 
Gabriel perform a perineo abdominal operation, the first 
stage consi-sting of a loop colostomy and the second stage 
consisting of a perineal dissection and a placing of the 
rectum in the peritoneal cavity from which it is removed 
by an abdominal incision. Objections to this method are 
that two abdominal operations are required, accidental 
opening of the rectum would contaminate the peritoneal 
cavity, and the abdominal procedure is done late in the 
operation which might offer anesthetic difficulties especi- 
ally with the use of “thecal analgesia.” 

Previous to 192G these kind of cases were operated oft 
by many staff surgeons and since then they have been 
operated on ciiicfly by one surgeon who is responsible for 
proctologic cases. Since the present arrangement has 
been in force the operative mortality has been reduced 
from IG.2% to 2.G9r. In 38 operable cases the author re- 
ports a five year survival of 2G% following the perineal 
resection of Mummery in comparison with a 21.7% five 
year survival in dG cases resected previous to the organi- 
zation of the proctologic service. 

The operations used by the author arc colostomy fol- 
lowed by posterior resection and the one stage abdomino 
perineal. The latter operation has not yet been used to 
its fullest value. 

Wayne W. Flora, Chicago. 

Bhinalf.y, G. V, 

Carcinoma of the Itcclum. J. A. M. A., Vol. lOS, pp. 

37-43, .Jan. 2, 1937. 

Practically all patients with enreinomn of the rectum 
can be cured if the diagnosis is made early enough and the 
proper surgical procedures carried out. The diagnosis is 
comparatively easy when the proper methods arc used. 

The prognosis after diagnosis depends upon the extent 
of the lesion. Tlio length of time that a rectal carcinoma 
remains localized after the onset of symptoms varies from 
six to eighteen months, averaging 9.4 months. Extension 
occui's by direct continuity with other tissues, by lymphatic 
invasion and occasionally through the blood stream. The 
symptoms and signs of the disease are melcna, a mild 
rectal discomfort, characterized by a feeling of heaviness, 
sorene.ss or a mild cramping. Intense pain is practically 
never an early manifestation of the disease. In some 
cases there is a change in the bowel habit. Digital and 
proctoscopic examination usually aid materially in the 
diagnosis. 

Statistics show that the degree of malignancy of rectal 
neoplasms are of grades one or two in approximately 50 
to 75 per cent of the cases. The tj-^e of operation to be 
performed depends upon the degree of malignancy. More 
radical surgery .should be performed for the lower grades 
of malignancy than the higher gradc.s, even though tiie 
former appeared to he more advanced. Neoplasms of a 
highly malignant degree and of the borderline operability 
are treated preferably by radium and roentgen ray.s rather 
than by surgery. lA.'sions that are moveable or which 
have not metastasized to the regional lymph glands are 
definitely better risks. In addition, the sex, the age and 
the general physical condition influences the pr ognosis and 
the type of surgery to be performed. The mortality rate 
in the male is higher than in the female because of the 
smaller and therefore less accc.ssible pelvis and the fact 
that the pelvic peritoneum is less resistant in the male. 

The author bclicvc.s that a graded operation divided 
into two or more .slngc.s i.s usually preferable. Most cases 
require an abdominoperineal rc.section in two stngc.s, but 
rome only require an abdominal approach. The author 
also believes that the electrocautciy knife .should be u.sed 
in almost all cases. X-ray and radium treatment he be- 
lieves should be reserved for inoperable case.s and tbo'O 
who refuse operation. 

Frnnci.s D. Murphy, Milwaukee. 
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FIGURE! — STARCH MEAl AlONE 

T he accompany ingN-rd)s .'how the 
rclati\ c si/c of the gastric contents 
2 liours after the ingestion of a .starch 
meal alone (figure l)andasiarchjncal 
tsith OvAt.nsE added (figure 2). 

The a\ erage decrease in gastric con- 
tents in 1 2 normal human .subjects due 
to OvAi.Ttsr, ssas 20%. 

The facthtation of gastric evacuation 
of starches b)' Oval tine took place in 
the presence of normal salivary d-^eslion. 
This is due to the fact that salivarj- am\ - 
lasc is inactivated at pll 4.5, vhcrc.is 
malt amylase is not destroyed until the 
acidity of pi 1 2 5 is reached. Ovaltim, 
continued to digest the starch after saliiarj 
digestion had stopped. 

Clinical Application 

It ts not intended that these results be 
applied to normal individuals. However, 


FIGURE 2 — STARCH MEAL WITH OVALTINE 

for the person w ho bolls h:s foods svith- 
out proper mastication, or for the per- 
son v ho sufTcrs from an inadequate 
secretion of .s.aliva or pancreatic juice, 
the addition of Ovaltine to the diet 
is indicated. 

Ovaltim. is an cfrcciivc and siand- 
ardired product for supplying addi- 
tional starch-digesting enzymes in a 
pleasant and economical form. 


To’ OVALTINE 

If you would like to iccommcnd 
Ovaltine ... to some patient with 
faulty staich dipcstion, we will 
scud a large size can prepaid to 
your office, or to the patient 
direct if you prefer. Please ad- 
dress The Wander Company, 
ISO North Michigan Avenue, 
Chicago, Illinois. Dept. D.N.2. 



OV^LTINE-liismuNCE Agaihsi Fauitv Starch Digestion 


Copr 25fJ7, The Wander Co. 
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with five principal foodstuffs in essential minerals, 
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copper, and other 
minerals. S.amples 
are n^nilnble to 
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vitamins and other nutritional values 
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% 

% 

% 

% 

% 
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i mins. It Is note- 
j worthy that the 

Iron 

0.03 

0.0038 

0.0009 

0.00024 


1 

calcium - phot- 

Phosphorus 

0.G20 

0.392 

0.125 
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0.093 

0.180 



h Pablum is 1.2:1, 

Copper ... 

0.0013 

0.0005 

0,00017 

0.00034 

0.000015 

0.00023 

I 

similar to that of 
ft V c r n c e whole 

Vitamin B (B,) 

+ + + 


— ^ to d- 

d* 

+ + 

d- to d- d- 1 

milk, which U 
considered the 

Vitamin G 

+ + + 

+ 

• — to d- 

+ 

+ + + 

+ + + 


mo't favorable 
ratio for retention. 

Moisture . ... 

7.0 

8.0 

10.9 

35.3 

87.0 

73.7 




Protein 

16.0 

15.2 

11.0 

9.2 

3.3 

13.4 


Th«e figures arc Included 

Fat 

3.0 

7.3 

1.4 

1.3 

4.0 

10.6 


to lllmtmto ordinary no* 
tritionnl vnluen. Calories, 

Carbohydrate 

70.8 

00.2 

76.3 

63.1 

5.0 

— 


cnrbohydmtcs, fats, and 
proteins no longer con- 

Calories per oz. 

100 

110 

103 

74 

20 

42 


stiluto a serious nutri- 

Alkaline Reaction 

V 




V 







tPABLUM (Mead’s Cereal, thoroughly cooked) contains nine minerals (principally calcium 
phosphorus, iron, and copper) and vitamins B and G in substantial amounts — in addition 
to abundance of protein, fat, carbohydrate and calories. Pablum is palatable and requires 
no further cooking. Supplied in 1 lb. packages. 
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Motility, of intestine 

Mucin, in jejunal ulcer 

in ulcer 

Mucoitinsulphuric acid 

Mucosa, gastric, during secretion . . 

of colon 

Myasthenia gravis 

Necrosis, of pancreas 

Negro, ulcer in 

Neoplasms 

Neuritis optic 

Neurosis, gastric 

Nitrogen metabolism and salicylate 

Nutrition, anabolic 

normal 

Obesity 

Obstruction, biliary 

esophageal 

intestinal 

of hepatic veins 

pyloric 

Occlusion, mesenteric vascular . . . 

Pain, abdominal 

Pancreas, Ca of 

cancer of head of 

cystadenomata of 

diseases of 

enzymes of 

external secretion 

necrosis of 

secretory response 

Pancreatitis 

ac. hemorrhagic 

interlobular 

Papillitis 

Pectin 


Pectinosis 192 

Pellagra and deficiency 794 

treatment 74 

Pelvic origin of GI symptoms 891 

Pepsin, human 35, 97, 101 

variations 162 

Peptic cells, histamine 902 

ulcer, alkali in 419 

and aluminum hydroxide 112 

and tobacco 299 

treatment of 689 

Percussion, epigastric 6 

. Perforation of gall bladder 278 

Peritonitis 142 

generalized 800 

Pernicious anemia 133, 370 

gastric juice in 904 

Personality, in cardiospasm 1 

Phenolphthalein 22 

and charcoal 337 

in lactation 184 

solubility 573 
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319 

348 

17 

786 

794 

536 

618 

700 

289 

126 

271 

519 

224 

26 

700 

164 

766 

108, 494 

273 

686 

310 

600 

917 

297 

332 

470 

469 

231 

854 

134 

276, 362, 767 

201 

512 

536 

349 

836 

595 

705 

682 

220 

677 

686 

866 

612 

683 

686 

192 


Phosphatase - 

Photography, intragastric 

Physiology, gastric 

Phytobezoar 

Piles, mixed 

Pneumothorax, spontaneous 

Polyposis, colonic 

cystica ■ 

diffuse 

of intestine 

Pouch, Pavlov 

Pouches, experimental 

Prestricture, rectum 

Principle, anti-anemic 

Prognosis, in ileitis 

Prolapse, of rectum 

Protamine, insulin 

Protein, undigested 

Protozoa 

Pruritus ani 

treatment 

Psychological, treatment 

Pyloroplasty' 

Py'Iorus, anoxemia in 

stricture of 

Radiation 

Rectum, abscess-peri 

diseases of 

prolapse of 

stricture of 

Rickets, vitamin D and 

Rupture, of prepyloric ulcer 

Salicylate, and nitrogen metabolism 
Salicylates, rote of absorption .... 

Secretion gastric 

and corpus luteum 

and morphine 

in gastritis 

pancreatic 

Sedimentation test 

Selenium toxicosis 

Sensitivity, tobacco 

Serums 

lipase 

Shock, allergic 

Sigmoid, cannula for 

Simmond’s disease 

Skeleton, diet and 

Skin, in ulcerative colitis 

Sodium bicarbonate 

Spasm, anal 

in ulcer 

Spastic colon, diet for 

Spleen, calcification in 

Sprue, liver extract in 

Stasis, biliary 

Stenosis, anal 

cricopharyngeal 

Sterol, in feces 

Stomach, anatomy 

and aspirin 

diverticula 

emptying time 

intrathoracic 

lymphosarcoma of 

neurosis of 

thoracic 

Stomatitis 

Stovarsol 

Stricture, of rectum 

rectal 

Surgery, in d. u 

in ulcer 

of pancreas 
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Sympnthectomy, for jiclvic pain 427 

Syndrome, Rastrocardinc 297 

ulcer 310 

Sjnedal, in ulcer 701 

Test, histamine, double 12 

Test meal 319 

sedimentation 3S7 

Tetrachlorcthylene 772 

Therapy, radiation 255, 8GS 

Therapy, Vit. B, 915 

vitamin B complex 765 

Thrombosis, mc.sontcric 14-1, 300 

Thrush 271 

Thymol 771 

Tobacco 299 

Toxicosis, selenium 330 

Transfusion 5G2 

Treatment, ‘.allorfric 32G 

anal fissure 781 

~ bile salt . 677 

Coutard's Roentgen : . 751 

chr. ulc. colitis 56, 71 

dysentery 305 

hookworms 770 

of intestinal amebiasis 566 

of peptic ulcer 689 

psycholoRical in ulcer 813 

Sippy . 370 

ulcer .... 365 

by injection 303 

ulcerative colitis 839 

Treparsol 568 

Trinchinosis 74 

Tuberculosis, intestinal 427 

of intestine 273 

Ulcer 296 

acute perforated 206 

and constitution 474 

ami erythremia 273 

chronic castric ... 862 

classification 375 

duodenal 274 

ecK albumin in 41 

. e.xperimental . 647, 822 

follicular .... 581 

irastric 547, 868 


trastro-duodcnal 3Y6 

Kastrojcjunal 13G_ OQ.! 

in neprro 

"intractible” 259 

jejunal 208, 452 

mucin in 26 

maliKiiancy in 10 

malignant 378 

peptic 303, 501, 9-1 1 

and constitution 90, 90 

and tobacco 299 

experimental 219 

milk in 419 

psychology in 8I3 

Ulcer, peptic, review 59 

surgery in B95, 698, GOO 

treatment 200 

percussion in 6 

perforation of 610 

prepyloric GOG 

traumatic 377 

Ulcerations, in pouches jfc 229 

peptic ..'399 

Urea, in hemorrhage 133 

Uretero-intcstinal implantation 608 

Urticaria ...138, 201, 658 

Vaccination intrnperitoncnl 268 

Vaccines, in ulcer 700 

Vascularity, of gastric lesions 864 

Vioform 668 

Viscera, in strep, infections 798 

Vitamin A 193 

B complex therapy 765 

B deficiency 324 

Bi and gastric juice 102 

Bi therapy 915 

C 800 

D, in rickets 828 

deficiency in diets 759 

, Vitamins 490, 493 

Vomiting, in constipation 198 

IVcight, and gastric acidity 83 

X-ray, Coutard’s method 761 

film diagnosis 832 

mucosa of colon 494 

Yntren 568 




